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Aim 

Agree a standard way to: 

describe the different time perspectives of 

meteorologists in a way that can be 

readily understood across thematic 

domains 
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[CHANGE LOG v2.2 (Feb 2011)]  

Removal of discussion concerning how coverages are used as the result of an 

Observation event 

Removal of discussion concerning óconvenience packagingô of coverages 

Updates to proposal about modelling Analyses following feedback from Bryan Lawrence 

et al [http://home.badc.rl.ac.uk/lawrence/blog/2011/01/07] 

[CHANGE LOG V2.3 (Mar 2011)] 

Modification to terminology used to describe the assimilation window; removal of terms 

initialisation time and datum time 
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1. Introduction to problem space, 

common terminology 

2. Mapping to ISO 19156 Observations 

and Measurements 
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Meteorologists use complex numerical models to simulate the behaviour 

of the atmosphere. A weather forecast is based on the output of a 

numerical simulation. 

The result of each simulation will describe the variation of many geo-

physical properties within a spatio-temporal domain (i.e. coverages). 

In the majority of cases, meteorologists are interested in predicting the 

future state of the weather. This is a forecast. 

The simulation used to create the forecast is a forecast model run. 

In operational meteorology, new forecasts are created on a regular cycle 

incorporating new weather observations from deployed instruments. The 

collective term for a sequence of these simulations is a forecast model 

run collection. 

Meteorologists also re-run simulations of recent and historical events, 

incorporating additional observations or new computational algorithms. 

These re-analyses are normally used to improve accuracy of the 

simulation results, or to quantify improvements from such changes. 
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Forecast Model Run 
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Event 

Forecast model run (FMR) example from operational meteorology context: 

ÅA forecast model computation (the simulation event) starts once all the weather 

observations that provide initial conditions have been collected ï notionally this is  

2010-05-06T00:00 

ÅThe simulation describes the future weather conditions for an 84-hour period 

from 2010-05-06T00:00  (the temporal extent of simulation result) 
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Initialising the Forecast Model Run 
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Like many computational processes, numerical weather prediction simulations 

require a set of initial conditions from which the simulation will evolve. 

Meteorologists refer to these initial conditions as the analysis. 

The analysis provides the best estimate of the state of the atmosphere and related 

geophysical components at particular instance in time ï referred to as the 

analysis time.  

6-May 

Meteorologists often use the óanalysis 

timeô (a.k.a. órun timeô, or óreference timeô) 

as the main discriminator between 

forecast model runs in an operational 

schedule. 
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The analysis ï a best estimate of the state of the atmosphere at a given time-instant ï is 

derived from a (large) set of observations from a number of sources including (but not limited 

to) weather stations, buoys, radio sondes, wind profilers, weather radars and satellites etc. 

Details of these input observations is beyond the scope of this discussion. 

The process of converting these input observations into an analysis is known as 

assimilation. 

The time-period from which observations are selected is known as the assimilation 

window.  

6-May 

begin end 

Observations are used as input to 

the assimilation only if they are 

taken within the duration of the 

assimilation window. Depending 

on the assimilation scheme used, 

the analysis time does not 

necessarily occur at the end of 

the assimilation window. 
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4DVAR: example assimilation scheme 
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With four-dimensional variational analysis (4DVAR) the influence of an observation in both 

space AND time is controlled by the model dynamics ï thus increasing the realism and (by 

implication) accuracy of the resulting analysis. 

The execution of the 4DVAR assimilation scheme can only begin once all the observations 

have been collected. However, the assimilation will often begin prior to the datum time in 

order to pre-process the observations into the correct form for the assimilation scheme. 

6-May 

Assimilation 

Note that the green box represents the time 

during which the assimilation process executes 

begin end 
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4DVAR: example assimilation scheme 
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The illustration shows a how a single 

parameter (x) may vary through time at a given 

location. 

Using a set of initial conditions ï perhaps from 

a previous forecast ï 4DVAR employs a 

simplified model to estimate how the 

geophysical parameters may vary throughout 

the assimilation window. A ópenalty functionô (J) 

for the entire domain of the model is then 

calculated that describes the error between 

observations and the estimate. Next, an adjoint 

model is used to minimise that penalty function 

across the entire spatio-temporal domain of the 

assimilation, resulting in a new (slightly more 

realistic) starting value (here shown at 21Z). 

This process iterates, using the model 

dynamics to re-estimate the variation of 

geophysical parameters, until the penalty 

function reaches some specified criteria, at 

which point, the assimilation is considered to 

be optimised across the spatio-temporal 

domain.  

The analysis ósnapshotô is chosen from a time-

instant toward the middle of the assimilation 

window where the model state is considered to 

be more realistic. 

This analysis field is then used to drive the 

forecast model ï noting that minor deviations 

from the assimilation estimate are to be 

expected.     
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begin end 
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When does a forecast simulation finish? 
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Partial results are published 

as they become available 

Forecasts are not created instantaneously: the simulation event ï comprising of 

assimilation and forecast computation elements ï has DURATION.  

In this example, the simulation is complete at 2010-05-06T04:30Z 

Also note that in many operational forecasting schedules, partial results are 

released as they become available to enable earlier dissemination of derived 

products; in this example the first 36-hours of the forecast are released at 03:50Z, 

with the subsequent 24-hours released 20-minutes later. 
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The time at which results 

are published may be used 

to discriminate between 

forecasts, or within a 

forensic analysis to identify 

what data was available at 

a given date/time. 

Forecast 
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Note that the green box represents the time 

during which the simulation process executes 
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