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1. Introduction 5. Summary and Discussion

¢ Stratospheric downward influence in low-latitude regions € Overview of Tropical Convective Responses to SSWs in SNAPSI

v The impact of SSW on tropical convective systems v General Convective Enhancement: Confirmed across all examined
has the potential to be one of attractive process in S2S forecasting models, consistent with previous single-model nudging experiments.
v The lower Stratospheric Coo|ing caused by v Inter-Model DiverSity: ReSpOnse intenSity and Spatial patterns vary,
the enhanced BDC would act to deepen e rorrrert o B Dot Crex i broadly reflecting each model’s climatological representation.
the tropical convective clouds v Majority Response: 4-Model (IS, GloSeas~GC32, CESNZ-CAMG, GRIMS) Nean
v If this process is proven to be as robust as (forthe SH2019 case) 5 “18& |
the downward influence in high-latitudes, | °  “ome | B s
we can expect the stratospheric contribution 5o
to enhance the predictability of low-latitude o
phenomena, such as the geneSiS and Enhancement of Figure S1. Same as Figure 3, but for.the mean o'f ff)ur models
that show convective enhancement with similar timing.

intensification of tropical cyclones Hedeey Circulation

Sp - P 4 Importance of Further Phenomenon-Specific Evaluations

¢ A bottleneck for further understanding of this coupling process v Role of Transient Disturbances: Variations from low to mid-latitudes
appear to reflect the development of specific phenomena (e.g., TC-like

vortices). Do individual model responses depend on their ability to sustain
v Tropical responses to SSW depend on convective cumuus) parameterizations well-developed convective systems from the early forecast leads?

v The representation of clouds in NWP models st involves large uncertainties

2. Experimental Data and Methods 3. Southern Hemisphere Case

¢ SNAPSI (Stratospheric Nudging And Predictable Surface Impacts) project data & General enhancement, with variations in its timing and intensity
v A multi-model system) intercomparison with the “perfect stratosphere” settings =~ v Most models show an enhancement of convective activity (n their convestive hot spots)

allows us to infer the diversity of tropospheric responses to SSW around the mature phase of the LS cooling, consistent with previous results
v Target: Recent three SSWs (actively diagnosed cases since the availability of S2S forecast data) V4 However, exceptions (. CNRM-cM61) €XISt where organized responses are less
1o 205-208 sonea  NH 2018 NH 2019 SH 2019 apparent, instead suggesting the contribution of advective processes
\~\,\ -+ v The interplay between convective triggering and upper-level temperature/
R T AT [ stability changes (inferred from the limited model outputs) remains complex
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Figure 1. Time series of lower stratospheric temperature (50 hPa, 20°S—-20°N) during the three target events of SNAPSI project. 37 T S S R 37
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SSW'induced impaC’[S on the freely eVOIVing 205 - Figure 2. Time—latitude cross sections of SSW impacts on tropical convective activity for the SH 2019 case.
. . . 204 - = 0 : Ensemble mean differences (Nudged minus Control) of the zonal-mean OLR are shown for each model.
trOpOSpherlc circu Iat|0n % 31 5 é"E PTIEi{ BEZI‘; 2 30 00'5r OBEI% | Regions where the difference is significant at the 90% confidence level (estimated by Welch's #-test) are stippled.
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& Similar responses, but reflecting event-specific characteristics e I
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S loaey e T e e B R -l ChtEslT | vemmmeind s T lasias Figure 3. Longitude—latitude cross sections of SSW impacts on tropical convective activity for the SH 2019 case.
2010 =010 2080 Ensemble mean differences (Nudged minus Control) of the OLR averaged over the last half of September are shown for each
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Figure 5. Same as Figure 3, but for the NH 2018 case. (x0.01) ECMWF (IFS) (x0.01) KMA (GloSea6-GC32) (x0.01) Meteo—France (CNRM—CM61)
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Figure 6. Same as Figure 3, but for the NH 2019 case. between Nudged and Control (the Free run).
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