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Executive summary 
The METGriddedForecast service addresses the delivery of information on forecast of en-
route meteorological conditions for air traffic. Interested consumers can subscribe to the 
service and will then receive the publication messages in the cyclical they already requested 
for in their subscription.  

In addition the service provides a request/reply mechanism to deliver the same information. 

The meteorological information as regards en-route conditions for pre-flight and in-flight 
planning and for the selection of organized tracks comprises forecasts of: 

• upper wind 

• upper-air temperature 

• flight level and temperature of tropopause 

• direction, speed and flight level of maximum wind 

• upper-air humidity 

• horizontal extent and flight levels of base and top of cumulonimbus clouds 

• geopotential altitude of flight levels 

• In-cloud turbulence 

• Clear-air turbulence 

• Icing for a set of flight levels 

The subscription can also be defined by a bilateral contract (e.g. a service lever agreement 
(SLA)) between the MET service provider and the stakeholder (e.g. an air navigation service 
provider). From the logical point of view the service design exposing a subscription operation 
is valid, even if this subscription is done “offline”. 

The subscription mechanism implements a filter, consumers can specify for which areas 
(e.g. airspaces) they want to receive updates on MET aloft elements. Consumers also have 
the same level of control for unsubscribing.  
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3 Operational and Business context 
Today’s European ATM Operations do not yet fully integrate weather information in a 
consistent and collaborative way.   

The different local planning processes at both airports, ACCs and eventually FABs do not 
use the same weather information and do not share in a consistent way the different 
processes that may lead to ATM measures in the event of certain weather phenomena 
affecting their area of responsibility.  The Regional Network Manager also uses its own 
processes and data to evaluate the potential impact of forecasted weather phenomena in 
points of the European Network eventually influencing the Network beyond their specific 
local impact. 

In the future, the Network Operation Planning process will be improved through the use of 
meteorological network relevant data provided by the 4DwxCube. This data will be used as 
the basis to launch the necessary DCB processes that in a collaborative way agree on the 
Network Operations Plan that achieves the best feasible and performing Network for a given 
day “D”.  

Two types of weather conditions can be differentiated, nominal and adverse (degraded) or 
significant weather conditions.  

Significant Weather Conditions 
The significant weather conditions may have a negative impact on airspace performance 
unless a proper response is organized. This would be the case when in-cloud turbulence is 
critical in the sector and/or in case of icing conditions at the mainly used flight levels is 
happening.  

The 4DWxCube significant weather information (forecast) permits the Network to anticipate 
and prepare effective mitigations on potential reduction of capabilities that can have an 
impact on the network performance with or without causing a severe disruption.   

The horizon of the forecast is from 6 to 48 hours but it is anticipated to be extended in the 
future if deemed necessary. 

The anticipation and preparation of mitigations for potential reduction of capabilities in one or 
more parts of the network will lead to a NOP produced at D-1 closer to the actual execution 
of the plan. With this, the ATM community will increase their trust in the NOP and improve 
the Network performance. Forecast closer to the target time (on D day) provide more 
confident predictions that improve the NOP and the subsequent actions and decisions.  

The 4DWxCube should also provide the actual significant weather information (observations) 
that will be used in post-analysis. Comparison between the forecast and the subsequent 
actions and decisions taken in NOP versus the actual weather and actual network situation 
will be analyzed, and lessons learnt/derived/knowledge base will be enriched to improve 
weather management procedures. 

Nominal Weather Conditions 
The nominal Weather Forecasts for MET aloft elements is the scope of the service at hand. 

This service will enable the local OUE stakeholders, the sub-regional OUE stakeholders and 
network OUE stakeholders to be provided with all nominal MET information for an airport or 
an en-route airspace and approach areas.  
The information includes the aloft elements (e.g. wind and temperature). The required 
elements should be selectable by the stakeholder.  
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5 Service interface specifications 
This chapter describes the details of each interface. The Service Interface specification only 
covers the static design description while the dynamic design (behaviour) is described in 
chapter 6. 

The static interface description is vital since it describes how the interfaces shall be 
constructed. 

Architectural elements applicable for this description are: 

• Service Interfaces

• Service Interface Definitions

• Operations
Function or procedures which enable programmatic communication with a Service
via a Service interface.

• Parameters
Constants or variables passed into or out of a Service interface as part of the
execution of an Operation.

The service interface design is based on the specifications provided by the OGC Web 
Coverage Services [15].  

The WCS interface herein specified supports retrieval of geospatial coverage data – that is, 
digital geospatial information representing space/time-varying phenomena [OGC 07-011]. To 
this end, the WCS interface specifies the following operations that may be invoked by a 
WCS client and performed by a WCS server:  

a) GetCapabilities – This operation allows a client to request information about the server’s
capabilities and coverages offered.

b) DescribeCoverage – This operation allows a client to request detailed metadata on
selected coverages offered by a server.

c) GetCoverage – This operation allows a client to request a coverage comprised of
selected range properties at a selected set of spatio-temporal locations, expedited in some
coverage encoding format.

A client should first, during a sequence of WCS requests, issue a GetCapabilities request to 
the server to obtain an up-to-date listing of available data. Then, it may issue a 
DescribeCoverage request to find out more details about particular coverages offered.  

This afore mentioned operations just offer metadata according to the coverages provided by 
the server in question. To retrieve a coverage or a part thereof, meaning the content 
(parameter values) of the requested area, a client needs to issue a GetCoverage request. 
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geometric grid of points encoded using 
gml:Grid (not its subtypes 
gml:RectifiedGrid or a subtype of 
AbstractReferenceableGrid). Note that 
this is similar to the MultiPointCoverage 
except that a gml:Grid shall be used to 
describe the domain. 

Table 8: Output parameters for the getCoverage operation 

5.2 Service Interface MgfSubscriberInterface 

5.2.1 Service Interface Definition METGriddedForecastPublisher 
This interface definition consists of a total of two operations and represents a standard 
publish/subscribe (push) message exchange pattern. It is the Interface provided by the 
service provider. 

5.2.1.1 Operation subscribeToForecast 
This operation enables a consumer to subscribe to a specific coverage provided by a MET 
server. 

5.2.1.1.1 Operation Parameters 
The payload (“CoverageRequest”) is the same as used by the getMETGriddedForecast 
request of the request/reply interface of the service. 

5.2.1.2 Operation unsubscribeToForecast 
This operation enables a consumer to unsubscribe to a specific coverage provided by a MET 
server. 

5.2.1.2.1 Operation Parameters 
The payload (“CoverageRequest”) is the same as used by the getMETGriddedForecast 
request of the request/reply interface of the service. 

5.2.2 Service Interface Definition METGriddedForecastSubscriber 
This interface definition consists of one operation and represents a standard 
publish/subscribe message exchange pattern. It is the Interface transmitting the MET 
forecast and provided by the service consumer. 

5.2.2.1 Operation publishMETGriddedForecast 
This operation enables a server to publish a forecast in gridded format for an area defined by 
the coverage specification. A standard publish/subscribe (push) pattern is used. 

5.2.2.1.1 Operation Parameters 
The payload (“Coverage”) is the same as used by the getMETGriddedForecast request of 
the request/reply interface of the service.  
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7 Service provisioning (optional) 
N.A. 
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