Update on Ocean Surface Wind
Assimilation at the Met Office
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Overview
Ocean surface wind vectors from scatterometers and passive microwave radiometers are operationally
assimilated in Met Office numerical weather prediction (NWP) models.
The Met Office global atmospheric NWP model has a horizontal resolution of N768 (17-km in mid
latitudes), 70 vertical levels and runs a 4D-Var assimilation system four times per day (00,06,12,18Z) to
produce an analysis of the current atmospheric state. Surface winds are operationally assimilated from
ASCAT on Metop-A/B, WindSat and RapidScat on the International Space Station (ISS).
The Met Office also run a high resolution NWP model over the UK area at convection resolving resolution
– the UKV 1.5-km model. Here we assimilate the Coastal ASCAT 12.5-km winds from Metop-A/B.
Following quality control procedures, scatterometer winds are assimilated as ambiguous U and V wind
components, where up to 4 wind solutions are allowed to influence the analysis. In addition, a system has
been developed to allow the assimilation of wind speed-only data sets, such as from SMOS.
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• RapidScat data has been operational in the
Global Model since 15 September 2015.

SMOS+Storm
ESA-funded project (http://www.smosstorm.org/)
aims to demonstrate the performance, utility and
impact of SMOS L-band measurements

• Prior to its introduction, a set of assimilation
experiments were performed to verify its
impact. The period was from 21 January to 21
March 2015.

Tropical Cyclone Forecast Impact
The addition of RapidScat leads to a reduction
in the mean positional error of tropical
cyclones in both the analysis (T+0) and
forecasts. The impact on track skill is neutral
and there was no impact on storm intensity.

A comparison of the surface wind analysis
between the control (left), SMOS experiment
(middle) and analysis difference (right):
UKMO ANAL Level 1 Wind Speed (m/s), 20140825T1200Z

• Focus on high wind speeds during tropical and
extra-tropical storm conditions.
• Met Office has been assessing the potential for
SMOS high wind speeds (Reul et al., 2016) to
improve NWP analyses.

• The Assimilation method is similar to that used
for OSCAT and QuikSCAT (see Cotton, 2013)

Case Study: Hurricane Marie
Short assimilation experiments have been
conducted to examine the impact of assimilating
SMOS wind speeds on Hurricane Marie (2014) in
the East Pacific basin.
• Used when model and SMOS exceed 15 m/s.
• Analysis errors 2.1% lower (126 analyses) ✔
• Forecast errors 1.5% lower (607 forecasts) ✔
• Track skill 0.2% lower ~

• SMOS intercept shown below for all wind
speeds at 12Z on 25 August.

Fig: RapidScat O-B as function of WVC
Background Fit to Observations
An important diagnostic is to examine the
change in the fit of the background (T+6
forecast) to the observations.
Considering all Scatwind data assimilated:
• O-B U-component RMS reduced by 1.3%
• O-B V-component RMS reduced by 3.3%

• Control (red line) pressures are too high
at T+0 and short range, but slightly too
low at day 5/6. Winds are too weak,
especially at analysis and short range.
• The SMOS experiment (blue line) shows
increased intensity at T+0 and short
range: lower min pressures, stronger max
winds and higher vorticity.

Tropical Cyclone Pam
The panels show forecasts made at 12hr
intervals from 9-13 March 2015 for Cyclone
Pam in the S. Pacific.
Black = observed positions (truth), Red
control, Green = experiment

Forecast and analysis intensity

• Abs. wind/pressure errors are reduced by
2.9 mb / 3.2 knots at T+0, with small
improvements also seen in short range.
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• Forecasts on 09/12z and 10/0z clearly show
an improved track at all lead times
• Some later forecasts (not shown) have
slightly worse tracks, but overall track
position errors are reduced with RapidScat
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The figure below shows analysed minimum
central pressures for the control (green) and two
experiments assimilating SMOS (red/blue).
• The SMOS experiments produce a more
intense storm and central pressure errors are
reduced by ~ 20 hPa at peak intensity.

Change in Forecast RMS Errors

Forecasts verified
against observations
for Global NWP
Index parameters.
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• Generally neutral
or small positive
impact on forecasts
• Some negative
impact in SH

Summary
In this case study the use of SMOS results
in better intensities at T+0 and short range.
The impact on TC track is neutral or slightly
negative. This is just for one storm case, but
the initial results are encouraging. Longer
assimilation experiments are now underway
to cover the full hurricane season,
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