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CSQ-7 Summary 

Ques�on Knowledge Advancement 
Objec�ves 

Observables Measurement Requirements Tools & Models Policies / 
Benefits 

How do 
coastal 
processes 
mediate 
exchanges 
between 
land, 
atmosphere 
and the 
open ocean 
? 

 

A) Determine the physical 
processes that control land-
air-sea exchanges in coastal 
regions. 

New and improved EO 
measurements of all ocean 
parameters in coastal regions, 
including:  

- sea level (sea surface height) 

- 2D total surface current vectors 

- 2D surface winds vectors 

- direc�onal wave spectra including 
integral wave parameters (wave 
height, period, direc�on) 

- sea surface temperature 

- hyperspectral ocean colour 

- salinity 

- coastal bathymetry 

Fine spa�al resolu�on:    

- sea level, currents, winds, 
waves, salinity: 1km or finer 

- SST, ocean colour, 
bathymetry: 10-50 metres 

Fast revisit (daily, sub-daily, 
hourly) 

2D mapping to observe space-
�me variability in complex 
coastal setup, with swath 
sensors or constella�ons. 

Measurements up to the 
land/water edge with 
uncertainty levels similar or 
beter than offshore 

 Coastal circula�on 
models at 1km or finer 
grid spacing 

Numerical wave 
models 

Coupled atmosphere-
wave-ocean 
predic�on/assimila�on 
systems 

Coastal, regional and 
climate 
biogeochemical 
models 

UN Decade of 
the Ocean 

UN Sustainable 
Development 
Goal 14: 
Conserve and 
sustainably use 
the oceans, 
seas and 
marine 
resources 

GCOS, GOOS, 
and WCRP 
(ECVs) 

IPCC, Climate 
mi�ga�on 
policy 

Food security 

UN SDG Goal 2: 
Zero Hunger 

 

B) Determine the 
interac�ons between 
physical and 
biogeochemistry processes 
and marine produc�vity in 
the global coastal ocean. 

C) Reduce uncertain�es in 
the global coastal ocean 
contribu�ons to global 
land-air-sea fluxes of heat, 
nutrients, carbon, gases, 
and freshwater. 

Global assessments   
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CSQ-7 Narra�ve 

The coastal ocean, defined as the area between the con�nental slope and estuaries, links the 
terrestrial, marine and atmospheric environments through a mul�tude 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 plas�c. Although the coastal zone is propor�onally small, it is the most biologically 
produc�ve part of the ocean, responsible for the majority of the world’s fish catch (Siefert & Platner, 
2004). By absorbing anthropogenic CO2 and contribu�ng to long-term burial of organic mater and 
calcium carbonate, it plays an important role in the global carbon cycle. Updated compila�on of air-
sea CO2 fluxes based on observa�ons 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, 
par�cularly at high la�tudes (Dai et al., 2022). Coastal regions dominated by rivers show marked 
differences in exchanges, transport and intrinsic biogeochemical reac�ons. 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 uncertain�es and developing predic�ve modelling capability remains 
hindered by the need to resolve fine scale fast-evolving processes and the paucity of observa�ons to 
validate and improve models (Mathis et al., 2022; Roobaert et al., 2019). Satellite EO has the means 
to provide improved and new observa�ons of land, coastal, open ocean and atmospheric condi�ons 
to determine physical and biogeochemical processes and their interac�ons, improve their 
representa�on in model predic�ons and climate projec�ons and reduce uncertain�es in es�mated 
contribu�ons by the coastal ocean to global carbon, energy and water budgets. 

 

 

 

From Dai et al. (2022) 
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