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Coastal Issues in the News



What do we mean by “coast”?What do we mean by “coast”?



The existing spaceborne Program of Record may be insufficient at the spatial 
and temporal resolutions needed for science and applications at the coast 
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Earth Science to Action: Supporting Harmful Algal Bloom (HAB) Management
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Preparation for the 2027 Earth Decadal Survey

• What observation system and observables are 
needed in 2040-2050? 

• What are the key coastal challenges expected 
at this time to aid with informed decision 
making and management?



What is the habitability of coasts today, and how habitable might they be in the future 
in the face of climate change, specifically sea level rise, weather extremes, ocean 
warming and their compound? 

1. Impacts to infrastructure and human migration / relocation (UN SDG* 9, 11)

o Changes in flooding extent and frequency along the coastlines
o Surface landscape change along coastlines

Observables:
water elevation; water extent; land elevation / shallow 

water bathymetry; vertical land motion; geomorphology; 
land surface deformation

Requirements: hours – years ; 10-100m

*UN SDG = United Nations Sustainable 
Development Goals 



What is the habitability of coasts today, and how habitable might they be in the future 
in the face of climate change, specifically sea level rise, weather extremes, ocean 
warming and their compound? 

2. Availability of, and accessibility to, clean water and sanitation (UN SDG* 6) 

o Distribution and transport of terrestrial freshwater and water properties from inland to the coast
o Lateral movement of the freshwater/saltwater gradient at the coastal interface

o Coastal water quality (e.g., temperature, salinity, optical properties)
o Coastal water pollutants (e.g., plastics, contaminants)

Observables:
Water elevation; water extent; shallow 

water bathymetry; temperature; salinity; 
aquatic biogeochemistry; contaminants; 

plastics; land cover; elevation; subsidence; 
groundwater storage

Requirements: days-years; 10-100m
*UN SDG = United Nations Sustainable 
Development Goals 



What is the habitability of coasts today, and how habitable might they be in the future 
in the face of climate change, specifically sea level rise, weather extremes, ocean 
warming and their compound? 

3. Diversity of ecosystems, or biodiversity (UN SDG* 14-15) 

o Extent, composition, and/or physiology of:
o Coastal vegetated ecosystems (e.g., mangroves)

o Coastal shallow, submerged benthic communities (e.g., kelp, seagrass)
o Coastal phytoplankton blooms 

Observables:
Vegetation type; vegetation traits; SIF; 

biomass & structure; soil carbon; pigments; 
community composition; Chl:C ratio; 
benthic fractional cover; temperature

Requirements: daily-years; 10-100m

*UN SDG = United Nations Sustainable 
Development Goals 



• We need to consider land-to-sea and sea-to-land drivers and their impacts at the 
coast

• The existing spaceborne Program of Record may be insufficient to address coastal 
observations

• Satellite continuity is not a given!

• Satellites should be part of an envisioned coastal observing system, helping to fill 
in spatial and temporal gaps

• We can lean on the existing Program of Record to define next generation 
observing systems at the coast (e.g., SWOT and PACE)

• In a cost constrained environment, we need to prioritize observations of significant 
societal relevance / stakeholder needs now and in the future

Key Takeaways



Closing Remarks

• This is an opportunity to co-design an observing system to address coastal science 
and applications needs, and we need you to understand how remote sensing fits into 
this!

• What are your, or your stakeholders, spaceborne observation needs at the coast in 
space and time? 

• Do you have stakeholder assessment surveys and/or reports that could be of 
benefit?
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Global Coastal Discharge: Spatio-Temporal Sampling Needs

Key Takeaways:
• For measuring total discharge 

from coast to ocean, impact 
of temporal sampling is 
negligible. Spatial resolution 
and coverage are more 
important.

• For monitoring high flow 
periods (e.g., potential 
flooding) and other dynamic 
events, temporal sampling 
increases in importance.

Denbina, Wade, David et al. 

Top 100 rivers ranked by total discharge 
to ocean for the period 2000-2010.

Fraction of total 
discharge observed vs. 
minimum river width 
sampled.

Total discharge (in blue) vs. time, 
compared to discharge sampled 
for different river widths.
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Red solar-induced fluorescence (SIF) can provide nearly double the amount of HAB information as conventional remote 
sensing methods for HAB monitoring

Exploration and exploitation of various spaceborne instruments for HAB monitoring

Harmful Algal Blooms – West Florida Shelf
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Prototype ML Framework for HAB Severity Mapping

Harmful Algal Blooms – West Florida Shelf

Adapted JPL’s Segmentation, Instance Tracking, and data FUsion Using multi-SEnsor data (SIT-FUSE) software system to 
generate HAB severity maps for U.S. coastlines. Gierach, Luis, LaHaye, et al


