


Coral Reefs: Global Distribution and Importance 

Focus for traditional 
culture and food source 
for innumerable small 
subsistence economies  

Superlative recreational 
resource and the 
foundation of a 
multibillion dollar tourist 
industry worldwide 

Protection to shorelines 
from storm and wave 

damage and barriers that 
provide safe passage for 

shipping 

Major locus of global 
biodiversity, providing an 

ecological reserve of 
genetic complexity 

ARC Centre of Excellence for Coral Reef Studies/Marine Photobank 



Global Stresses to Reefs 
SST: Increased Coral Bleaching Ocean Acidification: Decreases in Calcification Rates 

SST: increased Coral Disease 
Synergistic Effects 

Elvidge et al. (2004) 

Langon & Atkinson 
(2005) 

Hoegh-Gulberg et al. (2007) Rogers et al. (2005) 



The Primary Coral Reef Problem: 
Phase Shifts from Coral-Dominated to Algae-Dominated 

• Rough 
• High productivity/calcification 
• “Healthy” 

• Smooth 
• Low productivity/calcification 
• Not “healthy” 



State of the Art in Coral Reef Assessment 

Photoquadrat Transects: detailed laborious, small footprint 

“Manta-Tows”: quick, semi-quantitative, larger footprint 

Reef Check Foundation 





p. 113 “A capability to detect such changes provides possibilities for early warning of detrimental 
ecosystem changes, such as drought, reduced agricultural yields, invasive species, reduced 
biodiversity, fire susceptibility, altered habitats of disease vectors, and changes in the health and 
extent of coral reefs.” 

p. 114 “Background...Requirements for ecosystem studies include information on canopy 
water content, vegetation stress and nutrient content, primary productivity, ecosystem type, 
invasive species, fire fuel load and moisture content, and such disturbances as fire and insect 
damage. In coastal areas, measurements of the extent and health of coral reefs are important.” 

p. 114 “Science Objectives...Observations can also detect changes in the health and extent of 
coral reefs, a bellwether of climate change. Those capabilities have been demonstrated in space-
borne imaging spectrometer observations but have not been possible globally with existing 
multispectral sensors. 

HyspIRI MISSION 



p. 191 “Mission to observe distribution and 
changes in ecosystem function. An optical 
sensor with spectral discrimination greatly 
enhanced beyond that of Landsat and MODIS 
is required to detect and diagnose changes in 
ecosystem function, such as water and nutrient 
cycling and species composition. Such 
observations include nutrient and water status, 
presence of and responses to invasive 
species, health of coral reefs, and 
biodiversity.” 

LAND-USE CHANGE, 
ECOSYSTEM DYNAMICS, AND 
BIODIVERSITY 



















Data products will be used to answer specific environmental questions on the ratios of coral, algae 
and sand with respect to geographical limits, regional oceanography, reef morphology, seasonality 
and human use patterns and impacts.  
 
• Determine the coral/algae/sand ratios in pristine reefs versus human impacted reefs. 
• Determine how coral/algae/sand ratios vary with reef morphology, underlying geology, latitude, 

seasonality, disturbance events, and oceanographic conditions of wind, waves, and nutrients. 
• Determine the spatial scales of responses in coral/algae/sand ratios to environmental changes. 
• Develop appropriate indices for these ratios to help regional and local monitoring efforts. 
• Determine how coral/algae/sand ratios interact with centers of coral diversity. 
• Advise managers, locally and internationally, regarding how to respond to regional and local 

changes in reef composition. 
• Show how global space-based data can alter local perception of problems and help with 

management efforts. 
• Identify how series of regional reefs add to regional productivity and recruitment to fisheries. 
• Identify reefs that are suitable for more intensive monitoring and scientific investigation. 
• Determine how coral/algae/sand is distributed in response to impacts from localized sedimentation, 

runoff and nutrients. 
• Provide input to hydrodynamic and biogeochemical models for reef function, and aid existing 

monitoring programs. 
• Identify specific, abnormal reef environments, either by reef morphology or coral/algae/sand index 

ratios. 
• Support many small scale existing studies. Available data will allow local scale studies to be put in 

a larger context through large data-base. 

HyspIRI Coral Reef Science 


