Fortnightly Oceanic Tidal Mixing in the Lombok Strait and Its Impacts on Lower Level Atmosphere
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undergoes strong tidal mixing. Recent analysis of satellite SST (Ray and Susanto 2016) annual and semiannual frequencies. Near MSf the background level is clearly below 1K%cpd. With a frequency resolution 5 1 5 5 4 t & 7 & 6 10 11 12 13 14
concluded that the largest fortnightly SST signals are localized to relatively small straits, of (12 y)" this background thus corresponds to a noise level somewhat below 0.02 K (Ray and Susanto, 2016) Time since lunar syzygy (days)

channels and sills, while Banda shows little fortnightly SST signal, consistent with 1n situ ‘
microstructure measurements finding weak mixing in Banda Sea (Alford et al., 1999).
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Figure 6. MSf phase lags, 1.e., times within a spring—neap cycle of (top to bottom): maximum relative humidity at
Bali; minimum air temperature at Bali; minimum SST in a region surrounding Lombok Strait; maximum tidal current
speeds within Lombok Strait; and maximum spring-tide elevations at the Benoa tide gauge. Uncertainties represent
=+ 2a. The tidal semidiurnal currents are extracted from the barotropic finite-element model FES2014, which are
drawn out explicitly in the lower panel (Ray and Susanto, 2019).

Strong tidal currents in and around the narrow straits of the Nusa Tenggara Islands,
Indonesia, affect ocean SST via non-linear tide-induced mixing. A fortnightly spring—neap
cycle 1n tidal currents can induce a similar cycle in SST, which has been observed to occur
in and south of Lombok Strait. An atmospheric response to the fortnightly SST cycle which
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Figure 7. Seasonal variations of
the fortnightly oscillations in
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"g (1 Epy | 1 cpy Bali | peak is apparent in all three spectra, as devise better mixing parameterizations for general circulation models.
kS I — < ,i Temperature| are I-cpy sidelines. The SST spectrum, It is surely posmbl; that. tidal MIXing can occur without a spring-neap modulation near the surface. It would then
o 107 lI JEF | | being based on a shorter time series, has fail to be det.ected ina tidal analysis for MSt. | | | | |
% : | coarser frequency resolution than the These oceanic SST signals can generate a sm?:tll, but deFect.a‘t')le, signature in meteorological obseryatlons on Bali,
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o 100 - i - and Susanto, 2019) overlooked and can surely be neglected in most discussions of Indonesia’s climate.
) : | Follow-up study may better reveal the connections between regional tidal currents and local meteorology,
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limantan. [BPER A G e i el 0.060 0.065 0.070 0.075 0.080
g 2P 1) K S SR Ty 7 o) | | | e Chin TM, Vazquez J, Armstrong E (2013) Algorithm theoretical basis document: a multi-scale, high-resolution analysis of global sea
§- 103 - | 1 opy i 1 opy i Bali : surface temperature, vers. 1.3. Jet Propulsion Laboratory, Pasadena.
QL ] ¢ 3¢ N . * Chin TM, Vazquez-Cuervo J, Armstrong EM (2017) A multi-scale high-resolution analysis of global sea surface temperature. Remote
o I i i i Humidity | Sens Environ 200:154—-169.
% ! 75‘ | ' » Iwasaki S, Isobe A, Miyao Y (2015) Fortnightly atmospheric tides forced by spring and neap tides in coastal waters. Sci Rep
o : 5(10):167. https ://do1.org/10.1038/srepl 0167
> i * Ray, R. and R. D. Susanto (2019) A fortnightly atmospheric ‘tide’ at Bali caused by ocean tidal mixing in the Lombok Strait,
» 1024 : o Geoscience Research Letters, https://doi.org/10.1186/s40562-019-0135-1, in press
‘: : - £ . AR A4 QC> i i U * Ray, R. and R. D. Susanto (2016) Tidal mixing signatures in the Indonesian seas from high- resolution sea-surface temperature,
. . = s \ : “:ﬁ,' W i % i Geophys. Res. Lett., 43, doi:lO.lQO2/2016GLO69485 | o | |
, N ‘ o o 2’ - A. “ Australia =4 o i e Susanto, R. D., Z. Wei, T. R. A.dl, Q. Zheng, G. Fang,. F. Bin, A. Supangat, T. Agustiadi, S. Li, M. Trenggono, and Agus Setiawan
15°8 o | e > o} e (R 5 I\/IISf _ (2016) Oc.eanography Surrounding Krakatau Volcano in the Sunda Stralt,
100°E 105°E 110°E 115°E 120°E 195°E 130°E 135°E 140°E C% : Indonesia, Oceanography, 29, 2, 228-2377, June 2016, http://dx.do1.org/10.5670/oceanog.2016.31.
: . : C : : : : 1 ! Acknowledgement
Figure 2. Estimates of amplitude (in millikelvin) of the spring-neap (MSf{) tidal component in sea-surface 10 O.OIGO O.OIG5 0_670 0_675 O.OI8O The study wasgfunded by the Physical Oceanography program of the U.S. National Aeronautics and Space Administration (NASA),

temperature, extracted from over 12 years of MUR-SST data (Ray and Susanto, 2016)

including through Grant # 8ONSSC18K0777 and Jet Propulsion Laboratory subcontract # 1554354 to the University of Maryland.
Frequency (cpd)


https://doi.org/10.1186/s40562-019-0135-1

