éAnalysis of MPD Lidar Data from Northern Taiwan andé
i the Effects of Humidity and Radar Data Assimilation ¢
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Introduction

- Assimilating Z and Vr prove to improve the NWP performance of severe weather
<

However, the info is available after the convection begins and develops.
Besides, a variation of moisture within 1 g kg™' can determine the occurrence or
nonoccurrence of storm initiation -> water vapor info is important

.. Various studies made efforts to overcome these limitations by assimilating
different sources of moisture information (Lai et al. 2019; Sun et al.2020; Ke
et al. 2022)
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MicroPulse Differential Absorption Lidar (MPD) 3
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Objective of the research

e Taiwan-Area

Heavy rain Observation and Prediction Experiment (TAHOPE) 2022
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MPD during TAHOPE
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MPD in diurnal variation

* Mei-Yu, Afternoon thunderstorm, typhoon :
 Low pressure : 04-12LST morning period
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Relationship between Water vapor & Wind -

* Yilan * Hsinchu : wind speed & wind direction # amount of water vapor

Hsinchu
N

c. AH > 17(g/m’)|N , c. AH > 17(g/m?)| N

a. AH < 15(g/m?3) c. AH > 17(g/m3)

AHs00t02000 - wind fieldstfc

* wind speed > 7.5 m s™*
=> larger water vapor =
NCU 1s located farther
inland & higher altitude
than the other sites.
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Model setting ’
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EXpel"ImenTGI deS|9n « WRF-LETKF Radar Assimilation Sys’rem (WLRAS) 10

Tsai et al. 2014
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Case overview —10P3 Mei-Yu front June 06 2022

2022/06/06 20:09. -

11

One-day .
accumulated rainfall

2022/06/06 00:00~2022/06/07 00:00

AR E
Accumulated Precipitation

# >k (mm)

h R R R
Central Weather Bureau

* From CWA



12

Rainfall Forecast
- 9h (08-17UTC)

« ZVr shows the obvious underestimation.

« sTQV_ZVr and sTQVMQV48_ZVr
overestimate over middle and southern
Taiwan.
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Case overview —SOP3 afternoon thunderstorm June 24 2022
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14 Rainfall Forecast
~6h(0630-1230)

 Assimilating additional MPD and
localization set to 48km captures the
rainfall area similar for the
observation.
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Water vapor & wind field at 900hPa

sTQV_ZVr

Z\r

Final analysis - 0630 UTC | 15

sTQVMQV48_ZVr

1z 1= 11 15 16 17

water vapor (g/kg)

QV(g/kg)| ZVr | sTQV_ZVr | sTQVMQV48_ZVr
RMSE | 3.139 2.459 2.5H59
Bias -1.910 -0.056 -0.358




Performance diagrams
for 9-hours rainfall

forecasts
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Bias =

« sSTQVMQV48_ZVr gets highest
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Conclusions 17

* LPW in afternoon thunderstorm, typhoon and low-pressure cases
were higher than Mei-Yu.

+ Water vapoWzn -Yu, Af’rerW hunderstorm, and typhoon
cases were Higher dur'mg :

* The larger :ﬁz
NCU Ic
Ak’p
analysus To
amine water
* Assimilating MPD + sur'gg ¢ data providesilaraiiz ¢

chamcferlsh?

* Typically, MPD data impmy&srﬁg
afternoon ’rhunders‘rornffcﬁ% oweve

improve in Mei-Yu case.
— higher spatiotemporal resolution of captures the
thermodynamic environment and has the
in weather system.

to higher water vapor at
tude and more inland area
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MLP accumulation (mm / 1hr)
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