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09:00 - 10:00

WP EE

10:00 - 12:00

Keynote Presentation

13:15 - 14:45

Poster Presentation
AT ERET LG o

15:00 - 17:30

Tropical Cyclone (1)

3P TP » %= X%k

09:30 - 11:15 | Mesoscale Convective Systems (1)
11:30 - 13:30 | Observation Technique and Field Campaign
14:30 - 16:00 | Poster Presentation

BUEMP ST RAATF AH o
16:15-17:30 Troplcal Cyclone (I1)

37 8p %= X&EME

09:30 - 11:30

Numerical Simulation and Data Assimilation

11:45 - 13:30

Tropical Cyclone (111)

14:30 - 16:15

Monsoon Orographic Rainfall and Others

16:30 - 18:30

Tropical Cyclone (IV) and QPE
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THE 13TH CONFERENCE ON MESOSCALE CONVECTIVE SYSTEMS
- AND HIGH-IMPACT WEATHER IN EAST ASIA

6-8 March, 2019, Okinawa Prefectural Museum and Art Museum
Hosted by East Asia Weather Association, Sponsored by University of the Ryukyus and Nagoya University

2019 # " International Conference on Mesoscale Convective System and High Impact
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3 FhBF A EELR R
BARFPLRAHE SRR
Introduction to CWB’s HRLDAS and evaluation of the impact
of surface parameters on HRLDAS over Taiwan

Po-Hsun Lin  Ling-Feng Hsiao  Jing-Shan Hong
Central Weather Bureau, Taiwan

Abstract

Land physical processes and land-atmosphere interaction are important factors for
short-term weather forecasting and regional climate change (e.g. Chen et al. 2001).
Complicated land-atmosphere interactions manifested as, for example, soil temperature and
soil moisture, exchange energy and moisture with the atmosphere by using sensible heat,
latent heat flux, or plant evapotranspiration; moreover, they influence the development of the
atmospheric boundary layer and local circulation. Solar radiation, precipitation, surface
temperature, moisture and wind etc. from atmospheric forcing influence the soil temperature
and moisture by soil diffusion processes.

The High Resolution Land Data Assimilation System (HRLDAS, Chen et al. 2007) is
operational at the Central Weather Bureau (CWB). In HRLDAS, the atmospheric surface
forcing including hourly precipitation, near-surface air temperature, moisture, wind, and
radiation from the model forecast, and radar Quantitative Precipitation Estimation (QPE) are
ingested into the NOAH land surface model and spread the surface forcing to the deep soil
layers. After a long spin up time, HRLDAS can reach an equilibrium state between
atmospheric forcing and soil variables. HRLDAS can output many soil analysis fields
including soil temperature and soil moisture. These soil analysis fields can then be used to
provide the initial soil conditions of the operational model system.

Comparisons of the soil temperature and moisture analyses from HRLDAS and NCEP
GFS, show that the higher-resolution HRLDAS soil temperature and soil moisture fields have
more reasonable patterns than the NCEP GFS. We also find that the HRLDAS has a cold bias
as compared to observations. In this study, the sensitivity of the surface parameters, such as
emissivity, albedo, leaf area index etc. were examined to improve the bias of HRLDAS soil
moisture and temperature. Key words: Land data assimilation, soil moisture, soil temperature,
surface parameters
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Central Weather Bureau, Taipei, Taiwan
2 Taiwan Typhoon and Flood Research Institute, Taipei, Taiwan

ABSTRACT

With violent wind and severe rainfall, the tropical cyclone is one of the most disastrous
weather system over ocean and the coastal area. To provide accurate tropical cyclone track
and intensity forecasts is one of the most important task of the national weather service of
countries affected. Taiwan is one of the area frequently influenced by tropical cyclones.
Improving the tropical cyclone forecast is the highest priority task of Taiwan’s Central
Weather Bureau (CWB).

Recent improvement of the tropical cyclone forecast is due to the improvement of the
numerical weather prediction. A version of the Advanced Research Weather Research and
Forecasting Model (ARW WRF), named TWRF (Typhoon WRF), was developed and
implemented in CWB for operational tropical cyclones forecasting from 2011. During the
years, partial update cycling, cyclone bogus scheme, relocation scheme, 3DVAR with outer
loop, analysis blending scheme, new trigger Kain—Fritsch cumulus scheme, and so on have
been studied and applied in TWRF (Hsiao et al. 2010, 2012, 2015) to improve the model. The
averaged 24/48/72 hours cyclone track forecast errors of TWRF are 91/147/223, 84/133/197,
74/127/215 and 70/120/194 km in year 2014, 2015,2016 and 2017 respectively.

In this study, Four-dimensional data assimilation (FDDA\) is adopted to reply the
high-temporal frequency atmospheric motion vector (AMV) retrieved from Himawari-8
satellite images to generate a model balanced TC structure and thermodynamic state at the
initial time. The specific goal is to improve the track, structure and intensity prediction of
TCs and their associated rainfall distribution in Taiwan. The detail will be presented in the
conference.

Keywords: Himawari-8 AMV, Four-dimensional data assimilation, typhoon prediction.
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Abstract

In this study, a vortex-based Doppler velocity dealiasing (VDVD) algorithm for
tropical cyclones (TC) is proposed. The algorithm uses a Rankine-combined- vortex model as
reference field for dealiasing based on an inner-outer iterative procedure. The structure of the
reference vortex is adjusted in an inner iterative procedure of VDVD that applies the
ground-based velocity track display (GBVTD) technique. The outer loop of the VDVD based
on the GBVTD-simplex is used for center correction. The VDVD is not only able to recover
the aliased Doppler velocities from a simulated symmetric vortex but also those that are
superimposed with wavenumber-1 asymmetry, radial wind or mean flow. For real cases, the
VDVD provides dealiased Doppler velocity with 99.4% accuracy for all pixels, based on 472
data sweeps from a typhoon without landfall. However, the local circulation induced by
terrain cannot be aliased properly by the vortex-based algorithm. It is suggested that the
VDVD algorithm can improve the quality of downstream applications such as the Doppler
wind retrievals and radar data assimilations of TCs and other storms, such as tornadoes and
mesocyclones, with vortex signatures.
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