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1. Motivation
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with time interval of 10 minutes.

« JIMA/MSC also started producing Himawari-8 Rapid Scan
Atmospheric Motion Vectors (RS-AMVSs), as trial, using

minutes over Japan area and a small domain covering a
typhoon in the western North Pacific (Fig 1(A)).

using its RS-AMVs

* The Meteorological Satellite Center of Japan Meteorological
Agency (JMA/MSC) has produced operational Himawari-8
Atmospheric Motion Vectors (AMVs) since July 7th, 2015 [1].

* The AMVs are produced using three sequential satellite images

operational rapid scan observation with time interval of 2.5

* RS-AMVs for typhoon make it possible to capture its divergence
compared with operational AMVs (Fig 1: Shown by red circle).

» Expected to Improve of typhoon analysis and forecasting skills
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Fig 1. A Himawari -8 satellite image with a weather chart (left side figure) and AMV data coverages on 300 hPa ((A): RS-AMVs
for typhoon (about 4 km res.), (B): Operational AMVs (about 50 km res.), (C): RS-AMVs for Japan area (about 5 km res.)) at 12
UTC 6 July 2016 in case study of typhoon Nepartak. (AMV: Red 50kt,Blue

2. Investigated the quality of RS-AMVs for 5 typhoons using dropwindsonde and rawinsonde observations and
the forecasts of the JMA’s global Numerical Weather Prediction (NWP) system

2.1 RS-AMV

* Every 10 minute RS-AMV with almost QI (quality indicator
[2]) >= 85 same as operational NWP system using three
sequential satellite images with time interval of 2.5 minutes
over a small domain covering a typhoon in the western
North Pacific

* RS- AdMVs which passed gross error check by forecast are only
use

2.2 Dropwindsonde and rawinsonde (sonde)

* Dropwindsonde Observations for Typhoon Surveillance
near the Taiwan Region (DOTSTAR) project which is
priority Typhoon Research Project of National Science
Council (NSC) of Taiwan is performed in the yellow area
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Fig 2-2. Himawari satellite images with weather charts and data coverages (RS-AMVs ( black dots) and sonde ( red dots ) positions) of six case studies
Including five typhoons

(Fig 2-1).
Dropwindsonde observations
which passed gross error

check by forecast are only used.
« Rawinsonde observations which

passed gross error check by

forecast are only used in the

yellow area (Fig 2-1). Fig 2-1. The area (shaded) for

proposed typhoon surveillance
In DOTSTAR ( Source: [3])

2.3 Forecast

* 6-hour wind forecast from previous model run in the
JMA'’s global NWP system ( see Subsection 3.1)

2.4 Method and case studies

« Comparison of each their sonde wind and wind forecast
with AMV winds within 100 km radius of a sonde
position or a forecast model grid position

 Within 60 minute observation time
 Within 25 hPa vertical distance

* Six case studies including five typhoons
(Figure 2-2: Soudelor, Goni, Dujuan in 2015, Nepartak
and Megi in 2016)
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Tab 2-1. Validation results of RS- AI\/IVS for typhoon agalnst sonde Wlnds and wind forecasts in six case studles Bxx: Band number of Hlmawarl 8 satelllte
ME: Mean Error of wind speed [m/s], STD: Standard deviation of wind speed, RMSVD: Root mean square wind vector difference [m/s], HL:10-400 [hPa],
ML:400-700 [hPa], LL:700-1000 [hPa]. Large RMSVD or ME is shown blue squares. Better score compared with other cafe§ |]s shown a red square.
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Fig 2-3. Comparison with between RS-AMVs and wind sonde observations or wind forecasts on 6 August 2015 ( left side ) and 6 July 2016 ( right side ).
Wind vertical distributions against sonde at 1104 UTC and wind speed departure histograms against sonde or forecast on 200 hPa at 1200 UTC are shown.

2.5 Results

* Negative biases for RS-AMV wind speed against wind sonde observations (especially mid and lower level AMVs) and
against wind forecasts in case of typhoon Soudelor and Dujuan

» Large RMSVDs for RS-AMVs compared with operational AMVs ( RMSVD: 5-6 [m/s] ) against wind sonde observations
» Good accuracy In case of typhoon Nepartak compared with other cases (Tab 2-1 and Fig 2-3)

3. Observing System Experiments (OSEs) of RS-AMVs for typhoon using JMA’s global NWP System
3.3 Results of OSES

3.1 Configuration of JMA’s global NWP system

Data Assimilation System for Global Spectral Model
Method four-dimensional variational data assimilation
Resolution and Layers  TL319L100 (hydrostatic reduced Gaussian grid,
(inner model) horizontal resolution approx. 55 km, model top 0.1
hPa)
Assimilation window 6 hours (x3hours, time slots approx. 1 hour)
Typhoon bogus data Used

Global Spectral Model

hPa)

Resolution and Layers TL959L100 (hydrostatic reduced Gaussian grid,
horizontal resolution approx. 20 km, model top 0.01

Forecast domain Globe

Forecast range (initial 84 hours/264 hours (00, 06, 18 UTC/12 UTC)
time)

3.2 Experimental Design (Malin differences)
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Neutral typhoon track forecast

Impacts

Degrade typhoon intensity
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Fig 3-1. AMV data coverage after QC in CNTL and
TEST at 12 UTC July 4 2016.
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Fig 3-2. Mean Error differences (A)
and normalized Root Mean Square
Error differences (B) between TEST
and CNTL at 12- hour forecast lead
times on 500 hPa.
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* CNTL

 Period ( Case study for Nepartak )
 Assimilation : From 1 July to 20 July 2016
 Forecast : From 1 July to 8 July 2016

. Hlmawarl MVs are us %wnh 100kmSPOB (100-k bserva ]J on
chnlque Qr Japan and the surrounding areas an 200 m mnmg
eother eg |ons

. The other AMVs are used as 200km thinning.

e TEST

« CNTL + Himawari-8 RS-AMVs for typhoon which are used with 100kmSPOB

DOTSTAR data are used In this
study. IMA thanks to the data

and DOTSTAR project.
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Fig 3-3. Average typhoon Nepartak track forecast errors
( left side ) and intensity (Psea) forecast errors ( right
side ). Error bars represent a 95% confidence interval.

Fig 3-4. Typhoon
Nepartak track and
Intensity TEST (red), CNTL
(blue) and

BST (black) forecasts
Initialized at 12 UTC on 6
July 2016.
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