Ocean Extreme events: characterization of 3D Marine @
Heatwaves in ARMOR3D, a multi-observations dataset. CLS
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CAREHeat

The work presented has been carried out in the scope of the CAREHeat project funded 5
by ESA. The project ends in December 2025, WHERE ARE MHWS OVER THE VERTICAL :

Among other CAREHeat objectives, the goal here was to: Percentage of MHW starting at various depths over the water column (not only MHW
» COMPILE a Global Atlas of surface and subsurface Marine Heatwaves (MHW) connected to the surface)
» CHARACTERIZE the subsurface MHW: their vertical extension, their associated
heat content, their temporal variability
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2 *  29% of MHW start at the surface
= * 39,9% of MHW start within the first 15 meters
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ARMOR3D IN PUT? = 1L~ @ Copernicus ™ gé%%ﬁToR g gg * Therest (60%) are subsurface events, not
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= 3D temperature, salinity, geostrophic currents and MLD NRT & REP time z 9% g. P
: =200 advection, or not extreme event at the surface as
Seres 150 defined by Hobday’s definition). ~30% starts at 100m or
* Based on a 3 steps method starting from a first guess climatology ;(7)3 deeper
(1) Satellite data (SLA + SST + SSS) are projected onto the vertical using a multiple linear 225 P
regression method 332
(2) Combination between step 1 fields with T/S in situ profiles using an optimal interpolation 3006 3 * 8 =5 ma 3
method percentage of the MHW starting at specific depth [%]

(3) Use of the thermal wind equation to combine the 3D T/S fields with surface geostrophic

starting MHW only and their maximum reaching depth
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MHW = extreme event
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Hobday 2016 definition: A marine heatwave occurs when temperature exceeds the 90th E 22 c:>
percentile of the climatology for at least 5 consecutive days. g = O
Category X : (temperature >= 90 + (X-1) * mhw_step) * (temperature < g90 + X * mhw_step) i i : 7
W e e e 1 + 31% end in the first 10m; P
ategorization: Moderate, Strong, Severe, Extreme 2 : : o :
g & € Zg * 36.5% end in the first 15m . [
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o o * ~12% reached 100m and deeper ES .
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Filtering of non-significant events in terms of intensity =20
MHW identification is based on g90. In region where variability is limited, the temperature o
amplitude of the MHW identified can be very small => leads to abusive positive MHW detection i’ =2 2 % P = P e
with questionable impact (heat Content, ecosystems, marine life’ ) percentage of the 2990273 MHW starting at the surface reaching a specific depth [%]
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| | il climatology of uncertainties Average 1993-2022 for surface & subsurface MHWs (without spatial filtering)
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Events filtered characteristics: 75% have temp -q90 lower than 0,13°C (=> low q90-mean) g Bt
0,090°C * 0,085°C I . o
47.11% of the pixels are removed, mainly at high latitudes . T e e e
More MHW heat in subsurface events
Filtering of non-significant events in terms of spatial extent Heat Flux : Cumulative Trend (Change Over Time) 1993-2022 for all MHWs
Assumption: Temperature extrema exhibit strong spatial coherence that define the formation and (without spatial filtering)
evolution of MHWs.
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» Global Atlas of subsurface MHWs based on observations: 1993-2022, ;. Extremes events represent a significant amount (12%) of the ocean

daily, 1/8°, 0-300m heat uptake per year

» MHWs in regions where variability is low have been filtered (extreme 3 MHW atlas based on ARMOR3D product is a complementary tool to
close to the mean) model/assimilation approach or in situ analysis to identify MHW

» Large number of MHW in subsurface with no signature at the surface features and evolution
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approach to defining marine heatwaves. Progress in Oceanography 141:227-238, https://doi.org/10.1016/j.pocean.2015.12.014.
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