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Introduction

oTopography is one of the critical factors that determine the
intensity and distribution of precipitation

oLimited number of previous modeling studies have indicated that
heavy rainfall and snowtfall events occurred frequently near the
TMR during winter

oPyeongchang hosted the Winter Olympics in 2018. Our work was
completed prior to the Olympic Games as part of the effort to
ensure adequate forecasts, such as hi%h—quality wind and
precipitation information, were available to ensure the safety of all
participants.



Introduction

oTopographically enhanced precipitation usually occurs during the
passage of preexisting weather disturbances, and the interactions
of such weather systems with topography are complex because of
temporally changing environmental conditions

oMedina et al. (2007) showed that enhanced precipitation could be
produced by interactions between turbulence and orography as
extratropical cyclones move over the Cascade Range in Oregon.

oThe region of the TMR is usually influenced by a northeasterly
airflow in winter, with stronger cross-barrier flow and stable
environmental conditions



Introduction

olLee and Kim (2008) utilized WRF model to investigate topographic
effects on snowfall distribution near the TMR. Stronger
northeasterly winds were lifted over the windward side, causing
heavy snowtall on the northeastern slope of the TMR.

oPark and Lee (2009) used multiple-Doppler radar to retrieve the
wind field over the southern Korean Peninsula. Limitations of
Doppler radar should be considered, particularly beam blockage
over complex mountainous areas in the Pyeongchang area.

oThe objective of this study was to identity the mechanisms of
wintertime precipitation over these topographic features during
the passage of a low pressure system (LPS) through the southern
Korean Peninsula.
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Data: Radar

oKHSR method: construct a dataset from the lowest available radar
reflectivity to analyze the horizontal distribution of the

precipitation.

oFuzzy logic algorithm: eliminate non-meteorological radar echoes

Parameters GDK GNG WNJ JWN KAN SBS
Longitude (°E) 127.43 128.86 127.96 127.89 128.94 128.44
Latitude (°N) 38.11 37.81 37.43 37.03 37.75 36.92
Radar height (m) 1064 99 120 117 27 1408
Wavelength (cm) 10.4 10.5 5.6 53 53 10.5
Beamwidth (°) 1 09 1 1 1 1
PRF (Hz) 599 535 1180 1200 1200 999
Nyquist velocity (ms h 30.9 56.2 16.6 48.2 482 26.2
Max range (km) 250 280.25 89 125 125 149.12
Pulse width (us) 1 1 1 0.8 0.8 1
Range resolution (m) 250 250 1000 1000 1000 125
Elevations (°) 0.0,0.1, 0.2, 0.4,06, 0.8, 1.1, 1.6,21,28, 3.7, 1.8,2.3,29, 3.7, 4.6, 05,09,13, 1.8, —0.5, 0.0,03, 0.7,

03,06,10,1.7,28, 1.4,18,2.4,30, 4.9,64, 8.3,10.7, 5.7,7.1, 88, 10.8, 25,3.3,45,5.9, 1.0,13
46,76,123,2 39,49,62,7.9, 10, 13.7,17.5, 22.2, 133,163,199,242, 7.7,10.1,132,
12.7, 16,20 2738, 34.4 29.1, 34.6, 80 17.1, 22, 28, 80




What is WISSDOM?

oWInd Synthesis System using DOppler Measurements is a
variational-based multiple Doppler three-dimensional wind
synthesis method

oPrimary advantages:
» Winds along the radar baseline can still be well recovered.
» Resulting 3D flow fields satisty a simplified vertical vorticity equation.
» Any number of radars can be easily merged.
» Wind field can be synthesized over complex terrain.

» Background wind field can be attained from a combination of the sounding
observations, reanalysis data, and/or output from the mesoscale model



WISSDOM: minimize 5 cost functions
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Overview the case: LPS and precipitation
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Overview the case: LPS and precipitation
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Overview the case: Environmental conditions
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» Convectively stable environment

»Prevailing winds were clearly
affected by topography below 500
m MSL

» Relative shallow influence from
the LPS.

»F.~ 0.79 to 0.86 (prevent airflow
from climbing over topography)
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Structural evolution: Stage 1
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Structural evolution: Stage 2
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Conclusions
oStage 1(20Z 20 JAN - 12Z 21 JAN)

»Wide spread precipitation:
« circulation of LPS

»\Warm convection:

 Prevailing winds exhibited veering changes from
southeasterly to southwesterly with the height.

> Precipitation (SW/ mid-level / downstream)

« PCB-SW: The southwesterlies lifted over the
terrain at the southwestern end of the PCB.

« A zone of heavier precipitation associated with
prevailing southwesterly winds, extending from

the southwestern end to the northeastern side of
the PCB.

« downstream of PCB: mountain wave inducing
upward motion, drifted precipitation particles,
low-level convergence zone near the coast
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Conclusions
oStage 2 (20Z 20 JAN — 12Z 21 JAN)

»Change of the prevailing wind

« more easterly, decelerated, turned parallel to
the axis of the TMR, and developed a blocked
zone along the coast.

»Convergence band

* low-level oncoming flow encountered the
nearshore blocked zone.

»When winds became northeasterly---
 push the precipitation band inland

» Interaction of temporally changing winds
accompanying the movement of an LPS

over complex topography is a critical factor

in determining the distribution and
intensity of precipitation in the
Pyeongchang area.
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Characteristics of adopted radars

Parameters GDK GNG WNIJ JWN KAN SBS
Longitude (°E) 12743 128.86 127.96 127.89 128.94 128.44
Latitude (°N) 38.11 37.81 37.43 37.03 37.75 36.92
Radar height (m) 1064 99 120 117 27 1408
Wavelength (cm) 10.4 10.5 5.6 53 53 10.5
Beamwidth (°) 1 09 1 1 1 1
PRF (Hz) 599 535 1180 1200 1200 999
Nyquist velocity (ms ) 30.9 56.2 16.6 48.2 482 26.2
Max range (km) 250 280.25 89 125 125 149.12
Pulse width (us) 1 1 1 0.8 0.8 1
Range resolution (m) 250 250 1000 1000 1000 125
Elevations (°) 0.0,0.1, 0.2, 0.4,06,08,1.1, 1.6,21,28, 3.7, 1.8,2.3,29, 3.7, 4.6, 05,09,13, 1.8, —0.5, 00,03, 0.7,

03,0.6,1.0,1.7,28, 1.4,18,2.4,30, 49,64, 83,10.7, 5.7,7.1, 88, 10.8, 25,3.3,45, 5.9, 1.0,13
46,76,123,2 39,4.9,62,7.9, 10, 13.7,17.5,22.2, 133,163,199,242, 7.7,10.1,13.2,
12.7, 16,20 2738, 344 29.1, 34.6, 80 17.1, 22,28, 80
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