EFFECTS OF SPRING-NEAP TIDES ON THE SEA SURFACE CHLOROPHYLL-A IN
RELATION TO THE KUROSHIO PATH MODULATION DURING 2006-2021
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1. INTRODUCTION Interannual variability of frequency spectra s
Tides are one of the most important hydrodynamic processes and have proved their A | B | D -
substantial effect not only on the sea surface but also in the ocean interior. A previous ll g % g - II
study using satellite data has suggested that the spring-neap tide results in variations of 1 :;' = E {3
primary production with a fortnightly period in different areas, suggesting that the tidal I g_é_ = = n
mixing induced nutrient supply stimulates the phytoplankton increase. However, it | = — ,
remains unclear whether the fortnight chlorophyll-a (Chl-a) modulations can also be .|7 .;Z—.:—._ — :
seen 1n the south coast of Japan, where the Kuroshio nutrient stream transports vital _9 ,9 | S mn 1
nutrients for phytoplankton in the dark subsurface layers. Lizarbe et al. (2021) showed
_ : : : Climatology: 1998-2019
enhanced Chl-a during the Kurf)shlo Large Meander (KLM) on the Western. side of the Mean of the Chlorophyll-a monthly anomaly Kuroshio suie QS 19 m
meander. However, the mechanism of increased Chl-a 1s still unknown. In this study, we No Larde Meand L aroe Meand
. eqe, . . . . . arge ivieanaer
analyze the temporal variabilities of Chl-a to investigate the influence of fortnightly 36 e -0 3 ? ' m
modulating tide that could induce tidal mixing, injecting the nutrients of the Kuroshio ’ - ' -
. 5 o 34 . o 34 [ .
nutrient stream to sunlit layers. = <
Objective: To clucidate the fortnightly tidal effects on Chl-a and their spatiotemporal Sw : ER :
variations associated with the Kuroshio path modulations. S N o5 3 005
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Sea Surface Height (SSH): Global Ocean Physics Reanalysis L4 CMEMS 55 - PN » o - “
(2006-2019) and Global Ocean Physics Analysis and Forecast (2020-2021) 2, 34 [ Y WS
Tidal Amplitude (TA): TPXO9 Global Tidal Models njz UZ [Ny SN
(Egbert and Svetlana, 2002) G 2 o1 |F,, I8 ; o
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1. Chlorophyll-a Power spectral densit 2 — : : : :
Py P 4 Coh Ph Variation with 10-20 days periods (including
2. Hovmoller Plot of Chl-a power spectra oherence and ase spectrum fortnightly tide) explains 30% of the total
3. Coherence square between Chl-a and TA — during Large Meander 4 cpp variance of enhanced Chl-a during the LM.
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4. Phase spectrum between Chl-a and TA C.. () = P"j;»;;?' - o ___LM Coherencesquare
XX yy § o~ : 90 ot S . % .
5. Spectral variance of Chl-a between 1/14 cpd The h1gh. coherenpe s found
| . | . " between tidal amplitude and Chl-
6. Ratio of tidal (1/20-1/10 cpd) variance to total variance of chlorophyll-a —~~ a at a 14 day period, along the
Mf: Lunar fortnightly constituent 14 days LM Kuroshio off Ki1 Peninsula.
3. RESULTS Mm: Lunar monthly constituent 28 days
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4. CONCLUSION
The enhanced Chl-a concentrations during the KLM (2017-2021) on the western side of
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