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=KISTI is participating in International Collaborative Experiments for ;Z - 80
Pyeongchan@018 Olympic and Paralympic winter games (1E@P 2018) > o ‘ L PN AN :
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(WMO) World Weather Research Program (WWRP) and allows us to limtter O T T T T T R S S S
understand winter storm and snowfall over the mountainous area (around Time (mmdd) Time {mmdd)
Pyeongchang South Korea).

Fig. 4. Time series of analysis (solid line) andkmgound (dashed line) RMSE from
_ | | | | the NCEP FNL data for zonal wind component at () BPa and (b) 950 hPa.
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Simuiation 10r the neavy snowitall event occurread ove e Korea eni >ld r the period of 00 UTC 13 — 06 UTC 14 Decemifdie2
on 13 December 2016.
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Fig. 1. Divergence (shade,161) and wind fields (barbs, knot) from NCEP FNL data _ .
at (a) 10-m and (b) 850 hPa level for 12 UTC 13 Detmer 2016, and (c) 1-day CNTL Downscaling from dO1 to dO3 (IC/BC for dO1 was pa®d from GFS forecast.)

accumulated precipitation observed by automatichegastations (AWSs) from 09 DA Downscaling from 3DVARanalysis of dO1 to d03

UTC 13 December 2016. Solid lines in (a) and (d)aate sea-level pressure (hPa)
and geopotential height (gpnrespectively.
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» North-westerly winds enhanced between the Siberian High and
north-eastward propagating synoptic Low. o

» Strong surface convergence line was maintained along the Taebaek
mountain range (in the east of the Korean Peninsula)
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» The vertical scale of the snow storms were limited below 850 hPa. Fig. 5. One-day accumulated precipitation fromA@)Ss, (b) CNTL, and (c) DA
= Large accumulated precipitation occurred over the windward slope of th&xperiments during 06 UTC 13 —06 UTC 14 Decemb@620
mOuntaln range 5OONI-lJ-FNLjL%_]ue-SI-I%JFNL-UMIat950hPc’:1(ms'.Shade) _ 2016~12—1!.3._00:00
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= \Weak snowfall was alsiound over the inland of the Korean Peninsula In
the NNWASSE direction
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Table 1. Configurations for numerical simulations. 0 e »; sz B
WRFV3 dO1 d02 d03 1 i TP ne
ax 9 km 3 km 1 km Fig. 6. (a) Same as Fig 3c, but for relative hutyiilo), and (b) difference of relative
H. Grids 424x424 50502 541x511 . . .
V. Levels 41 humidity (shade, %) and horizontal winds (vectoisthbetween DA and CNTL
VP WDM6 experiments at z=5 (about 0.5 km) for 00 UTC 14dpeicer 2016.
CP Kain-Fritsch ~ noCP noCP " In both experiments, the heavy snowfall over the windward slope of the
D . . .
V?/L& sw R\Fg%\ljl G Taebaekmountain range Is well captured because of the orographic effec
LA e | _SM Noah =In DA experiment, the weak snowfall over the inland of the Korean
Fig. 2. The experimental domaingeriod 00 UTC 13 — 06 UTC 14 December 2016 Peninsula is considerably well simulated than that of CNTL due to the
- . modification of initial lowlevel wind and moisture fields.
Table. 2. Description of WRBDVAR settings
. B e
Period 00 UTC 10—-06 UTC 14 December 2016 o Summary & Future plan
OBS data NCEP PrepBUFR TS : : = _ :
BEC CV5 background error covariance with WRF forecastsng) 2015 winter season » Data assimilation improves the pl‘edl.Ctablllty ot higisolution torecast for
BC update GFS forecasts from 00 UTC 10 December 2016 heaV_y snowfall over the Korean Pgnl_nsu_la._ |
* The Improvement of snowfall prediction is induced by-ewel wind and
" WRF-3DVAR Is applied to domain 1 only and the higdsolution moisture analysis fields.
simulation Is conducted usingvilay nesting technique. » To assess the sensitivity of different data assimilation techniqudmwee
. Ugni-Uang at 950 hPa (m s™', shade) 2016-12-13_00:00 Urni-Ugues at 950 hPa (m s, shade) 2016-12-13_00:00 |Uen"Ugues||Urni~Uanal @t 950 hPa (m s™, shade) 2016-12-13_00:00 performed WRH—ETKF SyStem (MIyOShI and Kun”, 2012) and the reSUItS
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Fig. 3. (a) Analysis and (b) background errors fitolen NCEP FNL data for zonal wind
component (m-Y at 950 hPa and (c) error reduction due to 3DVAR.






