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Surface amplification of sudden stratospheric warming
by mass redistribution

Dong—Chan Hong, Seok—Woo Son

School of Earth and Environmental Sciences, Seoul National University

Sudden stratospheric warming (SSW) is the most dramatic event in the winter polar stratosphere, characterized
by a rapid temperature increase and a reversal of climatological westerly to easterly. Due to its significant impacts on
surface climate, it has been extensively studied. However, the underlying mechanism of the downward coupling remains
unclear. In this study, we introduce a novel mechanism of SSW downward coupling. Our observations show that the
SSW-induced tropospheric circulation change, which exhibits surface amplification, is caused by an Arctic surface
pressure increase. This pressure increase results from a poleward mass flux near the tropopause, which is modulated by
the poleward propagation of planetary—scale waves in response to the mean state change in the lowermost stratosphere
during SSW.
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eI o= SRR 54% TCY AHo] Zo|A&= A gulst, T «&9 w219 TCY ZF = F7tet dddr;.
TCOl A7) Z=ol tigt AF9ty] B4 A3t ool MWSe TCTS7F % 3A ZF7Fste LATE #Adict, §Hi,
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Numerical Simulation of Ground—based Cloud Seeding
Experiment using WRF-LES with Fast Spectral Bin Microphysics

Miloslav Belorid!, Bu—Yo Kim!, Kyoungmi Lee!, Joo Wan Cha!,
Haejung Koo!, Minsu Park?, Pyosuk Seo?

"National Institute of Meteorological Sciences, Research Applications Department

*Yonsei University, Department of Atmospheric Sciences

Numerical mesoscale models can serve as a tool for evaluating the effects of cloud seeding techniques; however, the
accuracy of simulations is highly dependent on microphysics parameterization. Bulk microphysics is widely employed
in operational weather prediction systems due to its computational efficiency. Nonetheless, bulk microphysics scheme
assumes a simplified representation of the particle size distribution, potentially leading to limitations in accurately
representing the microphysical processes involved during cloud seeding. On the other hand, Spectral Bin Microphysics
(SBM) scheme provides a more comprehensive and detailed representation of the particle size distribution, making it a
more suitable approach for evaluating cloud seeding. In this study, the high resolution Weather Research and Forecast
(WRF) model in Large Eddy Simulation mode with the SBM scheme was used to simulate the effects of ground—based
hygroscopic cloud seeding. To enhance computational efficiency, we employed the Fast SBM (FSBM) scheme, modified
to accommodate seeding particles. The size distribution of calcium chloride from hygroscopic flares was obtained
from wind tunnel experiments at the Korea—Cloud Physics Experimental Chamber (K-CPEC) facility.The model was
employed to simulate a real cloud seeding experiment conducted in a mountainous region in Kangwon—do province,
South Korea. Both seeding and no—seeding scenarios were simulated to estimate the contribution of cloud seeding to
rainfall. Model accuracy was evaluated against observational data from several Korea Meteorological Administration

(KMA) observation sites.

Key words: Spectral Bin Microphysics, cloud seeding, WRF-LES, K-CPEC
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714734 FA R FAE A= AFBSAR(AWS 2 ASOS), Y4977 5& &85ty A FAdRRE ] F-AFTS
7105 gt glom, ojnf FyRFE Bacts AAKO0.1m)< XSt AQE=z FUN T dAME
A-goto] HF A& AHEstaL ot ¥HH ECMWE(R- 37| A HAE) = M 22 7F Z|5(SEEPS, Stable Equitable Error
in Probability Space, Rodwell et al. 2010)& 7H&ote] xR 2 E o] F4dEAd 52 RYHPSI . SEEPSE F45
‘FA4(dry)’, oFetS(light)’, 734 (heavy)' 9 o] Al 7k2] & FL-2oH, “oFet7}4(light) 9 73374 (heavy)’
O] AAZL AHE 71345 7|2 BTt o]F % 7193 7|6t AHERE J53E BB E 71ES ol85to] A Y
EA o g A5 A585S gadtths HoA 71&E A4S A4-EBias, CSIL POD 5) 2 RPE-S B It} E]F SEEPS
+ 29 qEe7 9 Ao =go] Hi= FRE AlFote] S Aot tiet JdhS 7HssHA otal, 7244 Al S22
Atgloll MIZshA] oot o] 27t B2 ArAQN L FEL B4 AF FAE AT 4 Aok & At S5 71 A
7198) A4t 74 AF 71| (SEEPS)= 476taL, o & 7|§to & 7]/447 9] MR e=g 29| B2 (Korean Integrated
Model, KIM) 9] ol 5855 Ao 17} 3t
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