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A generalization of the Three Cornered Hat method provides a way to estimate error
covariance matrices for three independent data sets, measuring the same physical property.
Here we apply this method to three collocated refractivity data sets: 1) Refractivity profiles
from Radio occultation data (Metop and COSMIC), 2) refractivity derived from GRUAN
processed RS92 sondes, and 3) refractivity profiles from ERAS forecast fields. Various sources
of representativeness error affecting the achieved uncertainty estimates are discussed and
assessed systematically. The differences in vertical representation of the refractivity among
the three data sets are analyzed by applying sequences of vertical smoothing, and examining
the resulting uncertainty estimates of the three data sets. The least vertically resolved data
set, in this case ERAD, determines the lowest vertical scale where the Three Cornered Hat can
be expected to yield the most accurate results. The estimated refractivity uncertainties of all

three refractivity data sets are stated with reference to this vertical scale.

The estimated RO refractivity uncertainties agree with theoretical estimates in the UTLS. In
the lower troposphere the estimated uncertainty decreases with latitude, and the results
suggest that the refractivity uncertainty applied in the current ROM SAF 1D-Var algorithm
could be deflated. It is also found that the applied error correlation length may be reduced

considerably at mid latitudes.



