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Introduction

* To improve a typhoon prediction, an accurate
representation of the atmospheric environment would be
much helpful. However, sparse observations are available
over the ocean.

* The accurate and abundant observations over ocean could
be helptul for the NWP, e.g., FORMOSAT-7 data over the
tropical region.

* With the global MPAS-GSI system, we conduct data
assimilation to assess the RO data impact on the prediction
of typhoon events. A preliminary result for two typhoon
cases, i.e., Typhoon Nepartak (2016) and Typhoon Lekima
(2019), will be shown.
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GNSS Radio Occultation

B GNSS (Global Navigation Satellite System)

B Global coverage
B High accuracy and high vertical resolution
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Vertical Motion and Water Vapor Mixing Ratio
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Introduction

* To improve a typhoon prediction, an accurate
representation of the atmospheric environment would be
much helpful. However, sparse observations are available
over the ocean.

* With the global MPAS-GSI system, we conduct data

assimilation to assess the RO data impact on the prediction
of typhoon events.

* A preliminary result for two typhoon cases, i.e., Typhoon
Nepartak (2016) and Typhoon Lekima (2019), will be
shown.

* The accurate and abundant observations over ocean could
be helpful for the NWP, e.g., FORMOSAT-7/COSMIC-2

data over the tropical region.
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MPAS Model Configuration

o Model configuratmn.
~ l Variable reso. mesheS° 60-15 km
‘Z.i_‘l-_Vertlcal levels of 41 and model top of 30 km
t,:?'xgt:_'-';Phy51cs sultes mesoscale reference
';CQhV' t;o_n - Tiedtke; Mlcrophysms WSM6 ; Land
urfac_._ Noah Boundary layer YSU Surface
\EN}O.UI% FROM 15 TO 50 BY 5]
Cycling DA exam.plé: AR T - A
1 1 1 1 T B I' ------ 1
| | | | | | |
MPAS MPAS MPAS MPAS MPAS MPAS MPAS
GSI GSI GSI GSI GSI GSI
S | =4

R BroRAB2RREABREARE S
G pd‘ Aﬂc GPS Science and Application Research Center



Low resolution

(120 km)

MPAS-GSI system

MPAS

to .

static BECs

36 MPAS members

member 1

background J}

member 2

background

member 3
background

I ensemble BECs

W
| as
(Hybrid)

member 1
analysis

—
NEMSIO member 1 ) member 1
to analysis MPAS MPAS
. MPAS | lon MPAS gridj -~/ forecast
NEMSIO member 2 ) member 2
to analysis = MPAS MPAS
L MPAS y .on MPAS gri(L ~— forecast
NEMSIO member 3 member 3
to analysis MPAS
MAPAS on MPAS grid forecast

I recenter analysis ensemble I

I

NEMSIO
o
MPAS

analysis

- |on MPAS grid

MPAS
forecast

High resolution

(60-15 km)

1.

Dual resolution
2. Recenter process

(extracted from Bresch et al. 2015)
2P RAE2RZLHEABARR b <

QM GPS Science and Application Research Center



Typhoon Nepartak (2016)
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Experimental design

TY Nepartak (2016)
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GNSS RO Data
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Simulated Track and Intensity
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After two-day cycling DA
(T,Z,and Wind)
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Track Error

Typhoon Nepartak track error (201607) Typhoon Nepartak track error (201607)
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FORMOSAT-7/COSMIC-2

FORMOSAT-7/COSMIC-2 satellites were The first RO profile
launched successful on 25 June 2019. (2019/07/16 11:44 TST)
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Data Penetration

FS3/C1 (one day data)
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FS7/C2 NRT Data (30 days)
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Verification against MetOP (30 days)

atmPrf (Bending Angle)

FORMOSAT-3 (+45°) FORMOSAT-7
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Verification against MetOP (30 days)

atmPrf (Refractivity)
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Typhoon Lekima (2019)
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Statistic (bending angle)
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Summary

» In this study, the simulations with GNSS-RO data assimilation

have better predictions in typhoon tracks for both assimilation
strategies (3DVAR or Hybrid).

» Further, the assimilation with RO bending angle has a better
performance than the others (GTS and REF).

» From the preliminary comparison, the data quality of FS7 is
comparable with FS3, but the FS7 has more data available and
further penetrate into the lower troposphere.

» With GNSS RO DA (inc. FS7), the simulated track and intensity
show a slightly improvement in the early forecast of typhoon

Lekima (2019).

» Further investigation and more experiments will be conducted
in the future.
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