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Methodology Climatological Trends and Other Upper-Level Aviation Turbulence Types
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CMIP3 GFDIL-CM2.1 simulations among CAT diagnostics
o verification.’ Key Findings Conclusions
 ECMWEF’s ERA-Interim, NCEP/NCAR, and JRA-55 * 'The prevalence of light turbulence increases by 59%, light-to-moderate * 'Transatlantic wintertime CAT in the atmosphere will increase
reanalyses were used to quantify the sensitivity of results to by 75%, moderate by 94%, moderate-to-severe by 127%, and severe by significantly in all strength categories as the climate changes, but that
uncertainties in the state of the atmosphere.* 149%. does not imply more in-flight injuries or passenger discomfort.!*
* Historic CAT diagnosed from climate model simulations * 'The percentage change of CAT amount from pre-industrial times 1s * Diagnostic uncertainty dominates over model uncertainty; however, CAT
and high-res reanalysis data compared by ERA-Interim.” more pronounced at 200 than 250 hPa, in the spring season (MAM), and increases are larger when diagnosed from reanalysis data than climate
* CMIP6 NorESM2-MM forced by SSP5-8.5 climate scenario over midlatitudes in both hemispheres by 2050-80.° models, suggesting previous quantifications may be underestimates.’
used to find climate change impacts on other types of * 'The increasing trend of CAT potentials is largest in East Asia due to * Not only is an increase in CAT expected globally, but so is an increase in
turbulence in addition to CAT.’ warming in tropics and cooling over Eurasian continent.’ MWT (mountain-wave turbulence) and NCT (near-cloud turbulence).’
Contact References
Nle Amundsen Tammy FlOWG Prof Paul Wﬂ]jams 1 Williams, P. D., and M. M. Joshi, 2013: Intensification of winter transatlantic aviation turbulence in response to climate change. Nature Clim. Change, 3, 644-648.
University of Oklahoma Fe deral Aviation A dministration Unix;ersity of Rea dmg 2. Williams, P. D., .2917: Increased Iighj[, moderate, and severe clear-air turbulenc.e in response to ?Iimate change. Adv. Atr.nos. Sci., 34(5), 576-586, doi: 10.1007/500376-917-6268-2.
) : . . . ) 3. Storer, L. N., Williams, P. D., & Joshi, M. M. (2017). Global response of clear-air turbulence to climate change. Geophysical Research Letters, 44, 9976-9984. https://doi.org/10.1002/2017GL074618
120 D aVld L. Boren BlVd 300 Indep endence AVC) SW Brian HOSklIlS Buﬂdlng> Whltekmghts Road, 4. Lee, S.H., Williams, P.D. and Frame, T.H.A. (2019) Increased shear in the North Atlantic upper-level jet stream over the past four decades. Nature, 572, 639-642.
Norman, OI< 73072 Washmgton, DC 20591 Eaﬂey Gate, Readmg, RG6 GET, UI< 5.  Williams, P. D. & Storer, L. N. Can a climate model successfully diagnose clear-air turbulence and its response to climate change? Q. J. R. Meteorol. Soc. 148, 1424—-1438 (2022).
nicholas.d.amundsen—l @ou.edu tammy.ﬂowe@faa.gov p.d.wil]iams@reading.ac.uk 6. Lee, J. H., Kim, J.-H., Sharman, R. D., Kim, J., & Son, S.-W. (2023). Climatology of Clear-Air Turbulence in upper troposphere and lower stratosphere in the Northern Hemisphere using ERAS reanalysis

data. Journal of Geophysical Research: Atmospheres, 128, €2022JD037679. https://doi.org/10.1029/2022JD037679
7. Kim, SH., Kim, JH., Chun, HY. et al. Global response of upper-level aviation turbulence from various sources to climate change. npj Clim Atmos Sci 6, 92 (2023). https://doi.org/10.1038/s41612-023-00421-3



