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Product Spatial
resolution

Type Period

C3S 0.05° × 0.05° Reprocessed satellite analysis 1982–2024

OSTIA 0.05° × 0.05° Multi-sensor observational analysis 1981–2025

ERA5 0.25° x 0.25° Atmospheric–ocean reanalysis
(model + data assimilation)

1940–2025

GLOBAL 0.083° × 0.083° Ocean reanalysis (model + data
assimilation)

1993–2025
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Comparison of sea surface temperature (SST) products against
in situ observations in the Magdalena coastal zone. A)
Climatology of in situ sensors, B) Climatology of SST products
and C) Validation of SST datasets: RMSE vs. Pearson r, with
bubble size proportional to the absolute bias (|Bias|, °C).
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Seasonal sea surface temperature (SST) climatologies from four products (C3S, OSTIA,
ERA5, GLOBAL). Columns show different datasets; rows show seasonal periods (A) Main
Dry Season: Dec–Mar, B) First Rainy Season: Apr–Jun, C) Second Dry Season: Jul–Aug, D)
Second Rainy Season: Sep–Nov). SST values are in °C.

The three most recent Marine Heat Wave (MHW) events detected in the C3S, OSTIA, and
GLOBAL products.
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Marine heatwaves (MHWs)—prolonged periods of
anomalously high sea surface temperature (SST)
—are increasing globally, yet their occurrence and
ecological impacts remain largely unexplored in
the Colombian Caribbean. To date, no study has
characterized MHWs in the coastal ecosystems of
the Magdalena Department, a region critical for
coral reefs, seagrass meadows, and mangroves
that support biodiversity, ecosystem services, and
local livelihoods.

In this study, MHWs are defined as periods when
SST exceeds the 90th percentile of the seasonal
climatology for at least five consecutive days. For
each event, we estimate frequency, duration,
intensity, and cumulative heat stress (Degree
Heating Weeks, DHW), and investigate temporal
patterns and potential links to large-scale climate
modes such as the El Niño–Southern Oscillation
(ENSO).
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The first table lists four satellite and reanalysis products, including their spatial resolution, type, and temporal coverage. The second
table summarizes the coastal stations and buoys used for SST validation, including their name and observational period.

In this study, we analyze sea surface temperature (SST) using satellite-based products (C3S and OSTIA), reanalysis datasets
(ERA5 and GLORYS12V1 “GLOBAL”), and in situ observations from oceanographic buoys operated by INVEMAR. The
intercomparison aims to identify which dataset best represents local thermal variability in shallow coastal waters, considering
spatial resolution, coastal representativeness, and consistency with regional climatology.

We calculate key statistical metrics, analyze temporal trends, and assess potential links with large-scale climate modes such as
the El Niño–Southern Oscillation (ENSO). Both temporal and spatial patterns of SST are examined, and satellite and reanalysis
products are validated against local in situ measurements. Finally, we detect and quantify marine heatwave (MHW) events

Location of oceanographic SST
sensors in Santa Marta - Colombia.
https://remobeta.com/inicio/
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Conclutions
High-resolution products (C3S, OSTIA, GLOBAL) better capture coastal variability
ERA5: Records the most events and longest durations, showing high sensitivity
to persistent conditions.
 OSTIA & C3S: Show higher anomalies, indicating strong deviations from normal
SST.
 GLOBAL & ERA5: Contain the most intense events, especially in transitional
months (May–June).
Trends 2023–2024: All products show increased frequency, duration, and
intensity. ERA5 events exceed 30 days; OSTIA shows extreme anomalies;
GLOBAL & ERA5 have highest magnitudes (>35), suggesting accelerated ocean
processes.


