Future projections in the climatology of five low-level jets across different CORDEX domains
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Introduction and objective How well does RegCM4 represent the LL]J strength Future spatial and vertical changes in LLJs in terms
and location? of their location and strength
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« Alow-level jet (LL]) is a wind maximum in the first vertical 1.5 km
of the atmosphere [1]. They are important as they carry moisture
and have the ability to modulate rainfall patterns.
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* The strength and location of five low-level jets (Monsoon Low-
Level Jet [MLL]J], Caribbean Low-Level Jet [CLLJ], West African
Westerly Jet [WAW]], Great Plains Low-Level Jet [GPLL]] and South
American Low-Level Jet [SALLJ]) are examined in three periods: 1)
historical (1995-2014); and under the RCP8.5 emissions scenario 2)
mid-future (2041-2060); and 3) far future (2080-2099).
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Methodology: RegCM4, CORDEX Domains and
LLJs considered in this study
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* Simulations were performed using a regional climate model,
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RegCM4 [2] at a spatial resolution of 25 km. These simulations e s —————————— ) )
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were driven by three GCMS, which provi de a range of climate Figure 2. Climatological mean winds (m s™) .durmg thg period 1995-2014 from (top)—(bottom) ERA5 reanalysis, GCMs "4 —35 -3 -25 -2 -15 -1 —05 0 05 1 15 2 25 3 35 4
s i th h h 1 ensemble mean and RegCM4 ensemble mean, in (left)—(right) for July at 850hPa, for July at 925hPa , for August at 925hPa, Figure 4. Changes in RegCM4 ensemble mean winds under the RCP8.5 scenario: (top)-(bottom) difference
sensitivities in the CMIP5 pr Og]f' am [3] , and the Oj( €r, a generally i;); gér(;eaicgii}élﬁi,oingsf‘cf)ZC]tl(l)rrle at 700hPa shown over the LLJs regions considered in this study. Wind magnitude shown as between 2041-2060 and 1995-2014 periods, difference between 2080-2099 and 1995-2014 period, and
gOOd performance over multlple CORDEX domains [4] (a) MLLJ () CLL (@) AFRLLY (d) NALLJ (e) SALLJ difference between the 2080-2099 and the 2041-2060 period, for each LLJs arranged similar to Figure 2.
>0 > %0 >0 %0 Oblique lines represent areas where the changes are significant at 95% level.
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Figure 3. Annual cycle of the vertical (1,000-500 hPa) profile of wind components (m s') for ERA5 reanalysis (top row), GCMs
0 100 200 250 500 800 1000 1500 ensemble mean (middle row) and RegCM ensemble mean (bottom row), in zonal wind average over the monsoon low-level jet ] . . l . , e —— (/)
Figure 1. Multiple CORDEX domains showing topography and location of the low-level jets analyzed in this (50-70°E, 5-20°N), zonal wind average over the Caribbean Low-Level Jet (80-70°W, 12.5-17.5°N), zonal wind average over the —2.4 -21 -18 -15 -1.2 -09 -0.6 -0.3 0 03 06 09 12 15 18 21 24
StUdYo The monsoon low-level JEt (MLL]), Caribbean Low-Level ]et (CLL]), West African Low-Level ]et (WALL]), West African Low-Level ]Et (15—250W, 8—110N); meridional wind aver age over the Great Plains Low-Level ]Et (103—950W, 28— Figure 5. Annual Cycle of the vertical Changes n RegCM4 ensemble mean wind COmPOHQHtS (depending upon
Great Plains Low-Level Jet (GPLLJ]) and South American Low-Level Jet (SALL]J). 34°N); and meridional wind average over the South American (63-61°W, 17-17.75°S). Negative values refer to easterly and LL]) under the RCP8.5 scenario: (top)—(bottom) difference between 2041-2060 and 19952014 period,
northerly winds. All the above fields are calculated for the reference (1995-2014) period. difference between 2080-2099 and 1995-2014 period, and difference between 2080-2099 and 2041-2060 period
. . for each LL]Js arranged similar in Figure 3.
Three GCMs considered per CORDEX domain S
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WALL] show a northward shift in the far future, while the CLL] and SALL]

WAS Domain:- MPI-ESM-MR, MIROC5 and NorESM1-M )
show a westward expansion.
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