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Impacts of MW data in JMA global NWP system
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JMA’s deterministic NWP

models and DA systems
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Satellite and conventional data
are assimilated in data
assimilation (DA) systems.

Global Analysis

6-hourly DA for delayed and early
analysis

6-hr data assimilation window
Data cut-off time 2hr 50min.
(earliest case)

Meso-scale Analysis
3-hourly DA

3-hr data assimilation window
Data cut-off time 50 min.

Local Analysis

Hourly DA

3-hr data assimilation window
Data cut-off time 30 min.




Observation data used in JMA global NWP system

- Space-based and ground-
enonwe \  DASEd observations are
assimilated to produce
initial conditions in JIMA
global NWP system
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Degradation of forecast accuracy in Data Denial Experiments (Temperature)
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Degradation of forecast accuracy in Data Denial Experiments (Water vapor)
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Assimilated Data Amount History
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GCOM-W/AMSR2

RFI in AMSR2 observation
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AMSR2 observation

The Advanced Microwave Scanning Radiometer 2 (AMSR2) onboard the GCOM-W satellite

developed by JAXA is a remote sensing instrument for measuring weak microwave emission
from the surface and the atmosphere of the Earth.
AMSR2 radiance data have been assimilated in JMA’s NWP systems and contribute to
improve its forecast skills.
SST (sea surface temperature) retrieved from AMSR?2 is also utilized in JMA SST analysis. It is
used as boundary conditions for the NWP system:s.
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AMSR2 C-band RFI (6.925 and 7.3 GHz)

* The current sensor, AMSR2, has 6.925 and 7.3 GHz dual polarized channels. There is no frequency allocation in

C-band for the Earth observation (passive observation). Therefore, RFlI contamination for these channels from
human activity is inevitable.

* Except of water vapor absorption at 22 GHz and oxygen absorption at 50-60 GHz, there is no strong spectral line

in microwave low-frequency range. Therefore, the frequency dependence of the sensitivity to geophysical
parameters is relatively smooth.

 The closely located channels (6.925 and 7.3 GHz) are expected to have similar characteristics for natural
microwave radiation signal.

2018/08/27 Ascending
ightness Temperature (6GHz-V) 250 - 305 [K)

TB difference of 6.925 and 7.3 GHz

« 4424 EORC Large differences indicate RFI signal
https://suzaku.eorc.jaxa.jp/cgi-bin/gcomw/jasmes_daily/jasmes_daily detail_v3.cgi
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Annual variation of
AMSR2 C-band RFI
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13



AMSR2 C-band RFI (6.925 and 7.3 GHz)

* RFIsignals from human activity are strong and narrow compared to
natural signal. Either one channel can detect the RFI signal.

* RFI flags are added for C-band channels in AMSR2 Level 1B data
 Determination of RFI flagging is based on the spectral differences
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Leakage of RFI from land to ocean (6H) AMSR2 L1 Tb difference

6H (Kelvin) 6V-7V (Kelvin)
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RFI can affect
SST retrieval
accuracy
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AMSR2 20160101_202A

6 GHz H-pol. RFl around coastline of Japan.
No RFI for 7 GHz H-pol. in this case.

7 GHz H-pol. ~

The RFI signals are observed continuously.
Probably, the leakage of electromagnetic
wave from ground communication.

D\

Tb with atmospheric correction. (Provided by A. Shibata, RESTEC)
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AMSR2 X-band RFI (10.7GHz)

Brighthess Temperature (10.7GHz,V) Brightness Temperature (10.7GHz,V)
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RFI contamination from a ground station. It causes degradation of data quality. (Provided by A. Shibata, RESTEC)16



AMSR2 K-band RFI (18.7GHz)

In the AMSR2 18.7 GHz channels, RFI
contamination was found in coastal areas
of the United States in the descending
orbit data.

One of the main sources is reflected

microwave signals from geostationary
satellites.

M. Kazumori et al. 2016: “Effects of all-sky assimilation of

GCOM-W/AMSR2 radiances in the ECMWF numerical weather

prediction system”, Q. J. R. Meteorol. Soc. 142: 721-737.

Figure 2. Mean AMSR2 19 GHz V FG departure distributions from 15 July—15 October 2013. (a) All ocean data, (b) pre-screened data.
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AMSR2 K-band RFI (18.7GHz)

® The source of RFl contamination in descending AMSR2 18.7 GHz vertically and

horizontally polarized channels is broadcasting activities from DirecTV satellite 10 in

geosynchronous orbit at 102.8 West Longitude. GeoStationsry

® RFlis identified in the U.S. coast and the intensity is affected

by glint angle, geographic location, and surface roughness.
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Summary

* Various meteorological observations using microwave spectrum are
operationally used in JMA NWP systems.

* Observations from space-based passive microwave instruments
have significant impact on the accuracy of NWP. These are crucial
data source for NWP.

* Various types of RFl in AMSR2 observations are identified in the C,
X and K band channels.

* RFI can affect the accuracy of the products and NWP.

* To maintain the accuracy of NWP, it is necessary to pay close
attention to the impact of RFI.
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