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1. Introduction 3. Methods

What are Marine Heat Waves (MHW) and Marine Cold Spells (MCS)? Satellite-derived Sea Surface Temperatures (SST) were used. The SST product
analyzed was produced by the ESA Climate Change Initiative (CCIl) and the SST CCl
project>°. It has daily estimates of global SSTs with a spatial resolution of 0.05° (* 5

km).

A period of at |least five consecutive days with water temperatures

above the 90th percentile
threshold of the long-term MHW
mean seasonal climatology'

bellow the 10th percentile
threshold of the long-term
mean seasonal climatology?

MCS
The SST data was previously validated for the coastal ocean through the

comparison with concomitant in situ observations.

2. Aims of the work

Why do they matter?

Both can affect ocean health, change ecosystem services
and disrupt economic activities. MCSs however may benefit . .
marine ecosystem recovery when damaged by MHWSs and Be able to answer the following questions:
buffer the impacts of heat stress. Thus, understanding . How many MHWs/MCSs occurred?

MHWSs and MCSs events and their effects in ecosystems is . How intense were they?
crucial. Ill. How long did they last on average?

V. How have they changed over the years?

A python module called marineHeatWaves (version 0.28)
created and provided by Eric C. J. Oliver was used as a basis
for the identification of events and their characteristics’.
MHWSs/MCSs  statistics were calculated using the
blockAverage function from the marineHeatWaves python
module, where the event's physical attributes were
averaged over annual blocks. From this, information was
retrieved to produce average and trend maps.

A lot is left to know

> Current knowledge about past occurrences and the Where: When: Assessed barameters:

future progression of this type of events is limited? | t - Number of events

> The changes reported for MHWs and MCSs are not Western Iber!an 15t JAN 1982 . Average, maximum and cumulative
regionally uniform# Coast (WIC), which B intensity

> It is still unclear if coastal areas, including estuarine was never studied . Duration

IN this regard 315t DEC 2022

systems, follow open-ocean trends#

* Timing of occurrence

4. Main Results

. How many MHWs/MCSs
occurred?

*In opposition to MHWSs, there
was a clear higher incidence of
MCSs near the coast than
offshore, namely between Minho
and Douro Estuaries and near
Cape Sao Vicente.

ll. HOw Intense were
they?

*The highest average intensity
events were recorded near the
coast.

e For both MHWs and MCSs, the
coastline between Minho and
Aveiro and the south coast of

e SUMmMer Wwas the Mmost
prominent  season for the
occurrence of both MHWSs and
MCSs.

a) Marine Heat Waves

Portugal were detected as
regions of higher intensity events.

b) Marine Cold Spells

| a) Marine Heat Waves b) Marine Cold Spells
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Figure 1. Total number of events that occurred throughout the region
between 1982 and 2022.

Figure 2. 41-year average mean intensity of MHWSs and MCSs throughout
the WIC. For MCSs, higher intensities correspond to lower values (negative
values).

5. Take home messages

The coast between Minho and
Douro Estuaries and Cape Sao
Vicente were identified as most
prone for the occurrence of both
MHWs and MCSs.

The WIC was not exceptionally
favorable for the occurrence of
MWHs. More MCSs than MHWSs
were observed. Yet, MCSs tended
to be less intense.

. How long did they last
on average~?

 MCSs |lasted longer than MHWs.
* The 4l-year average points to
longer MHWs of =17 days along
the coastal area of Southwest
Portugal.

* The longest-lasting MCSs were
located offshore. The shortest
MCSs (=10 days) were identified
where on average the longest
MHWSs were recorded.
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Figure 3. 41-year average duration of MHWSs and MCSs throughout
the WIC.

No relevant significant changes
regarding the duration, first day of
the event and average, maximum
and cumulative intensity were
observed for both MHWs and
MCSs.

V. How have they changed over the
years?

a) Marine Heat Waves

b) Marine Cold Spells
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*The number of MHWSs has
Increased along the North and
Southern margins of the WIC
and offshore (=~0.07
events/year).

« A significant decrease in the
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number of MCSs  was

observed offshore (=-0.

events/year). Near the
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(events | ~ positive trends were observed
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Figure 4. Trends (change/year) of MHWs and MCSs number of
events per year (A) and average intensity (B) considering the period
between 1982 and 2022. Only significant changes are colored (p-
value<0.05). For MCSs, higher intensities correspond to lower values
(negative values).

MHWs (MCSs) were found Increased seasonal
to have Dbeen increasing upwelling could be
(decreasing) offshore. The contributing to mask the

near coastal area works as a
buffer for long-term changes.

development of MHWs and
enhance MCSs in the region.
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