CSQ-007-How do coastal processes mediate exchanges.docx

CSQ-7 Summary

Page-1

Question Knowledge Advancement Observables Measurement Requirements | Tools & Models Policies /
Objectives Benefits
How do A) Determine the physical New and improved EO Fine spatial resolution: Coastal circulation UN Decade of
coastal processes that cor!trol land- measuremeljts of all ocea!n - sea level, currents, winds, mf)dels a.t 1km or finer | the Ocean
procgsses a|r-:<,ea exchanges in coastal !:)aram.eters in coastal regions, waves, salinity: 1km or finer grid spacing UN Sustainable
mediate reglons. including: Numerical wave Development
exchanges - sea level (sea surface height) - ST, ocean colour, models Goal 14:
between bathymetry: 10-50 metres
Conserve and
land, - 2D total surface current vectors Fast revisit (daily, sub-daily, Coupled atmosphere- sustainably use
atmosphere - - 2D surface winds vectors hourly) Wthe.-oFean o the oceans
and the B) Determine the prediction/assimilation ’
open ocean | interactions between - directional wave spectra including | 2D mapping to observe space- | systems seas and
? physical and integral wave parameters (wave time variability in complex . marine
biogeochemistry processes | height, period, direction) coastal setup, with swath Cc.)astal, regional and resources
. L . climate
and marine productivity in | _ e o temperature sensors or constellations. biogeochemical GCOS, GOOS,
the global coastal ocean. A I I Measurements up to the models and WCRP
- hyperspectral ocean colour land/water edge with (ECVs)
- salinity uncertainty levels similar or IPCC, Climate
- coastal bathymetry better than offshore mitigation
policy

C) Reduce uncertainties in
the global coastal ocean
contributions to global
land-air-sea fluxes of heat,
nutrients, carbon, gases,
and freshwater.

Global assessments

Food security

UN SDG Goal 2:
Zero Hunger
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CSQ-7 Narrative

The coastal ocean, defined as the area between the continental slope and estuaries, links the
terrestrial, marine and atmospheric environments through a multitude of physical and
biogeochemical processes. Exchanges between the coastal ocean and the deep ocean control the
transport of heat, nutrients, carbon, gases, and freshwater, as well as the export of pollutants such as
waste water and plastic. Although the coastal zone is proportionally small, it is the most biologically
productive part of the ocean, responsible for the majority of the world’s fish catch (Siefert & Plattner,
2004). By absorbing anthropogenic CO2 and contributing to long-term burial of organic matter and
calcium carbonate, it plays an important role in the global carbon cycle. Updated compilation of air-
sea CO2 fluxes based on observations in the literature show that the global coastal ocean represents
an integrated CO2 sink of —0.25 + 0.05 Pg C year-1, confirming its role as an efficient sink for CO2,
particularly at high latitudes (Dai et al., 2022). Coastal regions dominated by rivers show marked
differences in exchanges, transport and intrinsic biogeochemical reactions. However, it remains
unclear to what extent coastal areas around the globe are taking up or releasing carbon, how much
of the carbon exported from the coastal areas enters the deep ocean and how these fluxes are
changing. Constraining uncertainties and developing predictive modelling capability remains
hindered by the need to resolve fine scale fast-evolving processes and the paucity of observations to
validate and improve models (Mathis et al., 2022; Roobaert et al., 2019). Satellite EO has the means
to provide improved and new observations of land, coastal, open ocean and atmospheric conditions
to determine physical and biogeochemical processes and their interactions, improve their
representation in model predictions and climate projections and reduce uncertainties in estimated
contributions by the coastal ocean to global carbon, energy and water budgets.
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Figure 1

Conceprual schematics of air-sea CO» exchanges (#) and major physical and biogeochemical processes in the coastal ocean (),
highlighting the transport of matter between land, ocean margin, and open ocean. (4) The sea-air COy flux (Renz) is balanced by the
sum of DIC inputs and outputs {(Fpjc) across the boundaries, the NEP and NEC, and the change in the amount of DIC over ume
(DDIC/Ot) within the coastal system (Equation 1 in the text). (¥) The ocean margin is bordered by the coastline on the land side and by
the open ocean on the outer side, Rivers discharge DIC, NOy, PO4, DOM, and POM onto the continental shelf via a buoyant plume,

From Dai et al. (2022)
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