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ÅIntegration through data assimilation

ïIllustrated for aspects of the hydrological cycle from the

ERA-40 (1973 - 2001) and ERA-Interim (1989 - present) reanalyses

and from directly gridded observational datasets

ÅIntegration of systems for meteorology and atmospheric 

composition

ïIllustrated by the atmospheric core service being developed for

Europeôs environmental monitoring (GMES) initiative

Integrated observation and modelling systems





ÅDetermines the model state

that best fits observations

throughout a time window

ï12h for ERA-Interim

ÅModel carries information

from earlier observations

forward in time and spreads it in space

ÅModel spreads information from one variable to another

ïto humidity from observations of sea-surface temperature (in principle é)

ïto rainfall from observations of many other variables

ïto ozone and secondary aerosols from observations of their precursors

ï é

4D-Var data assimilation:



Anomalies in humidity and sea-surface temperature

From HadCRUH dataset of 

gridded anomalies of near-

surface specific humidity (g/kg) 

from synoptic observations 

(Willett et al., 2008)

Column water vapour (kg/m2) 

from SSMI (RSS version 6;

Wentz, 1997),

and saturation specific 

humidity (g/kg) from the 

Had/NCEP/OSTIA SST analyses 

used by ERA

(cf Trenberth et al., 2005)

12-month running averages

relative to 1989-1998 mean

Mean over sea



Anomalies in humidity and sea-surface temperature

From HadCRUH dataset of 

gridded anomalies of near-

surface specific humidity (g/kg) 

from synoptic observations 

(Willett et al., 2008)

Column water vapour (kg/m2) 

from SSMI (RSS version 6),

and saturation specific 

humidity (g/kg) from the 

Had/NCEP/OSTIA SST analyses

AMIP-style run with ERA-40 

model forced by SST analyses 

12-month running averages

relative to 1989-1998 mean

0.4*(AMIP TCWV)

Mean over sea



HadCRUH anomalies and total column water vapour

From HadCRUH dataset of 

gridded anomalies of near-

surface specific humidity (g/kg) 

from synoptic observations 

(Willett et al., 2008)

Column water vapour (kg/m2) 

from AMIP-style model run 

and SSMI (RSS version 6)

12-month running averages

Mean over sea



HadCRUH anomalies and total column water vapour

From HadCRUH dataset of 

gridded anomalies of near-

surface specific humidity (g/kg) 

from synoptic observations 

(Willett et al., 2008)

Column water vapour (kg/m2) 

from ERA-40, AMIP-style 

model run and SSMI (RSS 

version 6)

12-month running averages

Mean over sea



HadCRUH anomalies and total column water vapour

From HadCRUH dataset of 

gridded anomalies of near-

surface specific humidity (g/kg) 

from synoptic observations 

(Willett et al., 2008)

Column water vapour (kg/m2) 

from ERA-40, ERA-Interim, 

AMIP-style model run and 

SSMI (RSS version 6)

12-month running averages

Mean over sea



Anomalies (g/kg) in near-surface specific humidity

From HadCRUH,

ERA-40 (1973-1988) and

ERA-Interim (1989-2009) 

reanalyses of SYNOP 

observations and from the 

Had/NCEP/OSTIA  SST analyses

12-month running averages

ERA sampled as HadCRUH

From HadCRUH dataset of 

gridded anomalies of near-

surface specific humidity (g/kg) 

from synoptic observations 

(Willett et al., 2008)

Mean over land and sea



12-month running averages

ERA sampled as 

CRUTEM3/HadCRUH

Temperature anomalies over 

land from ERA and CRUTEM3 

(Brohan et al., 2006)

Relative humidity anomalies 

over land from ERA and 

HadCRUH

Anomalies in temperature (K) and relative humidity (%)

Mean over land


