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Met Office Reanalyses

•  1979 – pres. 20 member 
ensemble reanalysis 36km

•  1979 – pres. hybrid 
deterministic  reanalysis 
12km



Reanalysis



Domain (CORDEX EU-11)
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Observations



Boundary Conditions
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Ensemble System

• Represent every uncertainty in the system via perturbations

• Uncertainty in 

• Observations

• Model

• Boundary Conditions*

• Each ensemble member has a different realisation of these

• Set of (input) realisations represent the span of all possible 
realisations

• Therefore (output) spread should estimate uncertainty in the 
system 
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Bc + Be

• Ensemble uses fixed bg error cov (B=Bc)
• Ensemble provides EOTD to ensemble
• EDA - "hybrid" 4DVAR - weighted sum of bg error covs (B=bcBc+beBe)

• Weights are dependent on background error covariance matrix (B)

Hybrid System



Results



Ensemble Results
Mean Reanalysis March 1979

2m Temperature/K 10m Wind Speed/ms-1 6h Precip/mm
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Ensemble Spread
Mean Spread March 1979

2m Temperature/K 10m Wind Speed/ms-1 6h Precip/mm
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What does a good 
ensemble look like..?

1. Each member is equally likely

2. Mean error < Control error

3. Ensemble spread = Mean error

4. Modelled freq. = Observed freq.



Daily Mean T2
Comparison with ECA&D Obs
March 1979

1. Each member is equally likely

2. Mean error < Control error

3. Ensemble spread = Mean error

4. Modelled freq. = Observed freq.
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• Temperature

• Pressure

• Wind

• Cloud

• Precipitation

• Radiation

• Moisture

• Land/Sea

SH(m) RH(p, h) tcwv evap

qcf(m,p,h)

qcl(m,p,h) cc(m,h,lo,med,hi,tot)

p(m,h,surf,msl)

phi(p) U(m,p) V(m,p)

dir(h,10m) spd(h,10m)

gust(10m)

T(m,p,h,surf,2m)

Tmax(2m) Tmin(2m)

total snow sdepth

SWNet

LWNet SWDwn LWDwn SWDirect

SWDwn(CS
)

SWUp(CS) LWDwn(CS)

sensible latent albedo

VSW DST roughness orog lsm

Output Fields





Example of Use
February 9th 1979 06Z to 12Z Precip Accumulation 

Mean/mm Spread/mm Likelihood 1mm
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Summary

• Ensemble & High Resolution Reanalysis

• Ensemble working with production started (1979 complete)

• Large number & variety of atmospheric variables available

• Spatial variation in spread seems realistic

• Ensemble scores reasonably against the four tests

• Provides deterministic values + measure of uncertainty 

• Can be used to derive probabilistic products
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Verification of T+6
Comparison with Obs for next cycle
July 1979 (NB not rm flagged obs)



4DVAR

J(x) = (x – xb) B (x – xb) +

(H(M(x)) – y) R (H(M(x)) – y) 
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