Impact of allsky microwave radiance assimilation
on analysis and prediction of tropical cyclone
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Introduction

Microwave Imager observations contain various information on geophysical
parameters, e.gatmospheric water vapoycloud water, precipitation, surface
wind andsurface temperatureover ocean.
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However,present microwave imager Th data
assimilation (DA) focuses atmospheric water
vaporinformation. Because,

cloud and rain affected Tb data are not assimilate
In operational JMA global DA system.

Research Objective
Obtain temperature and water vapor information
In cloudy areas

Cloudy areas are sensitive to accuracy of severg¢
weather event forecasting (e.g., heavy
precipitation, tropical cyclonemid-latitude
cyclone associated with convective storms)

Improvements of analysis in the cloudy areas mp
bring better precipitation and tropical cyclone
predictions !




Methodology

Components of alsky MW radiance assimilation
1. Cloud and precipitation radiative transfer
RTTOV_SCATT developed by NSAP in EUMETSAT
2. Cloud and precipitatiorcapable forecast model
JMA global model, GSM (TL959L100), as of March 2016
3. Radiance observations Hydrometeors profilesc{oud liquid

MW-Imagers, i.e., AMSR2, SSMIS, GMI. water, cloud ice water, cloud cover,
4 Data assimilation methods rain, snow) are obtained from full

L resolution GSM for abky MW RT
4D-Var data assimilation calculation.

Example: 12UTC analysis i¥n6urly cycle

Non linear fullreso. forecast First guess

>
0 09 12 15 18 21 00
Analysis
Non linear fullreso. forecast>
4D-Var data assimilation
6-hr assimilation window
low reso. tangentlinear
and adjoint
Basic field update once Analysis 5

during minimization Time



Methodology

all-sky observation error setting (Geer and Bauer 2011)

All-sky observation error is defined based on a symmetric predi{];?)g;)7

sensitive to CLW in 37GHz observed and simulated radiance.
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Data assimilation experiment

CNTL run TEST run
( Clear sky MW radiance assimilatMll-sky MW radiance assimilation )
A RTM A RTM

I RTTOMUO (ttov_direct) I RTTOMUO (ttov_scatt)

i Input profile ut profile

A Temperature, Water vapor

A Data thinning
I 200 km gridbox thinning

A Used MW imager
i AMSR2, SSMIS (F16, F17, F18), G
19GHzV, 23GHzV, 37GHAGHzZV

A Constant observation error

o

Data assimilation experiment
DA system: JMA global 4far DA system
Resolution:

J

WL

I InE

Temperature, Water vapor,
cloud liguid water. cloud ic
water, cloud fraction, rain,
snow

A Data thinning

I Averaging with inner mode| gri
and 200 Km distance thinning

A Used MW imager

i AMSR2, SSMIS (F16,17,18
19GHzV, 23GHzV, 37GHz

A Sy mmetric observation error

dependlng on symmetric cloud
amount

e

rid

, GMI

J

Outer model: TL959L100, horizontata 20km, top 0.0hPa
Inner model: TL319L100, horizontata 55 km, top 0.0hPa

6-hr assimilation window, and cycling
Period: From 10 June to 11 October, 2015
Forecast from 00, 06, 12, 18UTC initial every day



Comparison of assimilated MW imager Tb data

All-sky assimilation

6bservation
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FG fit to observations

Changes of standard deviation of FG departure from clshy exp.
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Generally, large positive iImpacts on temperature water
vapor in the Tropics.
Neaative: Water vapor in midatitudes. wind in the Tropics.
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Changes of standard deviation of AMSUA FG departure

Improvement of lower tropospheric Blue color indicates improvement

temperature over ocean
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