Recent developments In satellite data assimilation at JIMA
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1. Outline of NWP systems at JMA

Specifications of JMA's forecast model and data assimilation systems
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2. List of Upgrades

m Introduction of Aqua/AIRS and Metop-A, B/IASI (GA, Sep. 2014)
(Okagaki 2015) - 2.1

m Introduction of new NWP model "ASUCA" into LFM and LA, introduction of
AMVs (LA, Jan. 2015) (Aranami et al. 2015)

m Introduction of Megha-Tropigues/SAPHIR (GA, Jun. 2015) (presented In
1p.04 by M. Kazumori)

m Improvement of ASCAT utilization (GA, Oct. 2015) - 2.2
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2.1 Introduction of Aqua/AIRS and Metop/IASI

m Clear radiances from the Metop/IASI and the Aqua/AIRS have been
operationally assimilated into GA since Sep. 4, 2014.

m Long-wave temperature sounding channels (around 15 um) were selected
as assimilation targets to improve the accuracy of the temperature field In
analysis. There are 69 selected channels for IASI and 76 for AIRS. For

AIRS, 9 channels around 4.4 um are added only in the nighttime.

m The impact of IASI and AIRS assimilation was evaluated through a pre-
operational experiment, in which the RMS of FG departure from AMSU-A
and MHS was reduced and errors of short-range forecasting for 500-hPa
geopotential height were also reduced significantly.
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Figure 2.1.2 Normalized difference of
RMS [%] in FG departure for AMSU-A
and MHS. Gray bars show the JAS
period, and red bars show DJF
Positive values correspond to reduced
RMS with [IASI and AIRS assimilation.
Error bars show a 95% confidence
Interval.

errors for 500-hPa geopotential height verified against initial
flelds as a function of forecast range [hours]. Positive
values correspond to reduced RMS with IASI and AIRS
assimilation. Left: JAS period; Right: DJF period. Red lines
show verification results for the northern hemisphere
(20°N-90°N), and blue lines show those for the southern
hemisphere (90°S-20°S). Error bars show a 95%
confidence interval.

2.2 Improvement Of ASCAT Utilization FG Departure

m High wind speed data of ASCAT had not - i
been used due to positive bias of the JMA's
global model. JMA's global NWP system
was upgraded in Mar. 2014 and its wind s.H.|
speed biases were reduced in this time. T
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m In Oct. 2015, upper limit was changed from
15 m/s to 25 m/s to use more high wind
speed data of ASCAT and the observation
error Inflation In the region with higher
latitude than 30°S was done away with.

Figure 2.2.1 Normalized difference of
STDDEV [%] in FG departure for the sea
surface pressure observation. Negative
values correspond to reduced STDDEV
with Improvement of ASCAT utilization.
Error bars show a 95% confidence interval.

3. Future Plans

3.1 Use of Suomi-NPP/ATMS (Details are presented in 11.04)

m Assimilation experiments for ATMS without AMSU-A and MHS showed
statistically significant positive impacts on short range forecast against
initial fields, though experiments with AMSU-A and MHS showed moderate
Impacts. Examinations and evaluations are in progress.
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Figure 3.1.1 Normalized differences of RMS [%] in forecast errors for sea-level pressure, 850-
hPa temperature, and 500-hPa geopotential height verified against initial fields as a function of
forecast range [hours]. Positive values correspond to reduced RMS with ATMS assimilation.

3.2 Use of FY-3B/MWHS and FY-3C/MWHS2

m FY-3B/MWHS and FY-3C/MWHS2 have along-scan bias. The scan bias
correction coefficients was calculated individually for each channel, and
scan position. Quality controls for the assimilation system (e.g. cloud
screening) are under development.

_ Figur_e 3.2.1 FG departure after_ the scén bias correction for MWH_S/chS,_MWHSZIChll, and
MHS/ch3 (183.31+1.0 GHz) in a 6-hour period.
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* Figure 3.2.2 Histogram plot of FG departure after the tentative quality control for
MWHS/ch3, MWHS2/ch1l, and MHS/ch3.

3.3 Use of DMSP-F19/SSMIS

m We have just started to assess the data.
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' Figure 3.3 FG departure for DMSP-F19/SSMIS ch4—7.
3.4 Other plans

mUse of Suomi-NPP/CrlS, Himawari-8/CSR, AMV, GPM-core/GMlI,
FY-3B/MWRI, FY-3C/MWRI, and so on.

m Assimilation of cloud/rain affected radiances.
m Use of GNSS-RO data in MA.
m Use of radiance data in LA.
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