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Introduction

Biases and uncertainties in NWP temperature and humidity fields mapped to radiance space have been estimated from
comparisons with radiosondes of the GCOS Reference Upper-Air Network (GRUAN). Top-of-atmosphere brightness
temperatures simulated from over 23000 GRUAN profiles of temperature, humidity, and pressure - and their associated
uncertainties - from 11 sites in 4 geographic areas obtained over the period 2011-2017 and collocated NWP fields from both the
Met Office and ECMWF global models, have been compared at key frequencies spanning both the microwave and infrared

Uncertainties

The total uncertainty of the difference §y = NWP — GRUAN is
expressed as the covariance matrix Ss,, as in [1], which accounts
for GRUAN uncertainties in T, g, and P, NWP model T and q
covariances interpolated on a fixed grid with the interpolation
matrix W, and the covariance of this interpolation S;,,;, mapped to
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Figure 1: GRUAN sites and geographical areas used in the study.

Biases
Prior to estimate 8y, a model-based radiative correction is applied to day time differences to correct for the residual solar

radiative heating bias, such as: 8y5%, = 6Yaay — ((Syjz';wf - Jyﬁf;}l‘ff) Uncertainty related to this correction is accounted for in
the total uncertainty. Additionally, channels whose Jacobian peaks within 1000 m of a cloud top are removed from the statistics

to avoid contamination by wet bulb effect. The statistical significance of §y is assessed as in [2], by testing the following:
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solid green line) and its NWP-based (incl. interpolation, dashed)
and GRUAN-based components (dotted) for mid-latitudes at
microwave frequencies. Note that the total uncertainty is the root
sum square of the components.

Summary
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Figure 2: Total uncertainty on &y (green) with contribution from surface (orange), humidity
(blue), temperature (red), and pressure (purple) at mid-latitudes in the microwave.

Tables 1 and 3 summarise the statistics obtained for the Met:Office model at mid-latitudes and key microwave (top) and infrared

(bottom) frequencies. Tables 2 and 4 are for ECMWF. Owing to the
and GRUAN are often found in agreement (64-97%). The much'si

large model-driven uncertainty in-humidity,.both NWP models
maller model and overall uncertainty in‘temperature however

result in a drop in the agreement between NWP and GRUAN (29-98%). These results may help understand geographical
distribution of model biases and uncertainties; refine model covariance uncertainties, or improve bias corrections.

It is worth noting that this

analysis ignores the (unknown) Table 1: Microwave, mid-latitudes, Met Office Table 2: Microwave, mid-latitudes, ECMWF
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humidity sensitive frequencies, success rate of the significance test, and number of collocations per 3-month bins.
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