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Microwave Imagers at ECMWF
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. : Microwave imagers give
All-Sky Assimilation of Microwave Imagers their largest forecast impact
« ECMWEF uses 4D-Var for initial conditions for the from.a. small fraction of
medium range weather forecast. Precipitating scenes. y,
* Microwave imager data helps to improve
atmospheric humidity, cloud and precipitation E:}'é’glber

analyses.
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clear, cloudy and precipitating conditions.
FSOI - Forecast Sensitivity to Observation Impact — an adjoint approach to measure
the impact of observations on the short-term forecast (see Dahoui et al. (2017)) 3




History of All-Sky Assimilation at ECMWF
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Background
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Introduction

* In the near future, ECMWF plans to move towards a coupled
atmosphere-ocean system.

* Information from microwave imagers can be exploited over oceans to
help drive the ocean model.

 To do this, low frequency (6 and 10 GHz) channels are required with
appropriate QC.

 Important for upcoming missions carrying low-frequency channels, such
as CIMR.
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Why Is skin temperature important?
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Adding 6 and 10 GHz to the NWP System
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background
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\ departures

Coastline Screening at 6 GHz

(a) Before Coastline Screening — 2022-07-03T00 (b) After Coastline Screening — 2022-07-03T00
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Background Departures [K]

Sun-Glint Screening
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(b) AMSR2 sun-glint angle in degrees

]

80°W 60°W 40°W 20°W  0° 20°E  40°E
: I g
0 20 40 60 80 100
Solar Glint Angle [°]
11

 aa
A\~ 4 ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



RFI Screening for 10 GHz on AMSR2
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Correlation between glint and Background Departures
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Cold Air Outbreaks at 6 and 10 GHz

(a) Background Departures for 10.65v GHz 15" January 2022

(c) Air Sea Temperature Difference 15" January 2022
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Background Departures After Screening — Monthly averages

(a) AMSR2 6.925v GHz July 2022 (C) AMSRZ 6.925v GHz January 2023
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Generating Skin Temperature Increments
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Skin Temperature Increments for July 2022
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Skin Temperature Increments for January 2023
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Correcting the Propagation of Tropical Instability Waves
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Sensitivity of SKT increments to 6 and 10 GHz

Low magnitude
increments with no
pattern

Baseline channels included in
both; 18.7, 23.8, 36.5, 89.0 GHz

Discernable
patterns and
larger magnitude

(a) Without 6 and 10 GHz

5°N

00

5°S

10°S

15°$

40°W 30°W
-l

: L —
0,15 -0.40 =605 00 0.05 040 0.15

Skin Temperature Increments [K]

(b) With 6 and 10 GHz

D)
5°N eeo: .e.ﬁ.: o
.:::::.:: %% o 2l o%® ‘et
° (X X ) 9,9,0.0.90 1.0 000
° S g
55 . .o.o o .o;o. ‘oo :’::970:.
X 0o %" % %
. oo %° 200" a%6000,95000.0
ab - S e et
a0 %0 S0 0.0, o ‘oge eeTece
15°S o g e goe S oo, %"
o B S o
"% 0.9.%%"
20°W 10°W D® 1D”E

-0.6 -04 -0.2 0.0 0.2 0.4 0.6
Skin Temperature Increments [K]

 aa
A\~ 4 ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 19



Skin Temperature Increments in the Coupled
Atmosphere-Ocean System
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The Coupled System Coupled
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Impact of MW on Fit of In-Situ Ocean Observations
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Summary

« Microwave observations with primary sensitivity to the surface are being
used for the first time.

« Meaningful skin temperature increments can be generated using microwave
observations.

» Use of these increments in the coupled system result in a better fit to in-situ
ocean observations.

» The following changes will become operational at CY50R1.:
— Activation of 6 and 10 GHz from AMSR2 and GMI.
— Activation of skin temperature increments from these sensors.

— Use of the skin temperature increments in the coupled system.
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