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Outline

* Model end experimental setup
* Verification of synoptic environment over East Asia

* typhoon predictions over the Western North Pacific Ocean
* northward-moving and westward-moving typhoons
* typhoon forecast track error (along-track and cross-track errors)
* steering flow
* three-dimensional structure of typhoon

* summary
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Model and experimental setup

* Model: CWB FV3GFS (C384T, ~25 km)
* only global domain

* Convective parameterizations:
* scale-aware New Simplified Arakawa Schubert (NSAS; Han et al. 2017)
* new Tiedtke (NTDK; Bechtold et al. 2014)

 Other physical parameterizations:
* grid-scale condensation and precipitation: GFDL MP [Chen and Lin (2011, 2013)]

* orographic and convective gravity wave drag: Chun and Baik 1994; Kim and
Arakawa 1995; Kim and Doyle 2005

boundary layer vertical diffusion: EDMF (Han et al. 2016)
Rapid Radiative Transfer Model: RRTM; Clough et al. 2005
land surface interactions: Noah land surface model (Ek et al. 2003)



* Expl: 5-day forecasts initialized at 00Z every day in August 2019
* Exp2: typhoon predictions over the Western North Pacific Ocean

* Verification data:
ERAS (~31 km, 137 levels, model top at 0.01hPa)



Expl: 5-day forecasts 1nitialized at 00Z every day in
August 2019

Verification against ERAS analysis
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Temperature (K) forecast score averaged over East Asia (10N~40N, 100E~160E)
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Geopotential height (m) forecast score averaged over East Asia (10N~40N, 100E~160E)
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average of wsp, exp:ERAS, fcest hr=120hr, lev=500hPa
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Zonal wind (m/s) forecast score averaged over East Asia (10N~40N, 100E~160E)
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Meridional wind (m/s) forecast score averaged over East Asia (10N~40N, 100E~160E)
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Exp2: typhoon predictions over the Western North
Pacific Ocean



Typhoon tracks based on the CWB best track data Northward-moving typhoons:

— Defined as the meridional displacement larger
than the zonal displacement in the specific area
(2IN~30N, 120E~145E)

— Life time longer than 4-day

— The period of 5-day forecasts should cover the
observed typhoons in mature stage.

tracks of northward—moving typhoons
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westward-moving typhoons:
— The definition is contrary to the northward-

moving typhoons.
— Specific area: 10N~30N, 100E~160E
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Westward-moving typhoon track error
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Difference of absolute error on steering flow
direction between nTDK and NSAS (nTDK-

NSAS) (against ERAS reanalysis data) northward-moving typhoon track error
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20 éaye‘r mean flow, HAGIBIS, exp:ERAS

Layer mean flow averaged during the mature stage of typhoon HAGIBIS
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HAGIBIS, exp:ERAS TC:HAGIBIS, exp:NSAS TC:HAGIBIS, exp:nTDK
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Hovmoller diagram of averaged 850 hPa tangential wind
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