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Presentation Outline

 MCB Events: Frequency on the Rise!

 Coral Bleaching Monitoring System developed and hosted on VEDAS geoportal of SAC 

 Detection of Unusual Warming of Lakshadweep Seas in Summer 2020

 Ground confirmation of Coral Bleaching in Lakshadweep Islands in summer 2020

 Quick Comparison of Summer 2020 SST conditions with 2016 and 2023

 Improvisations Required in modeling Bleaching Forewarning
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Major Coral Reef Regions on Indian Coast
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Source: Area Figures: SAC Atlas, 2010
Source: Reef building coral species: ZSI, 2012

 Naturally fragmented 
Habitat Regions in the 
Oceans;

 Continental Shelf Reefs 
in Gulf settings;
Island reefs in Open Ocean
settings;

 Regional settings demand 
independent approaches 
to study, model and 
forecast coral bleaching

https://vedas.sac.gov.in/vstatic/eo/index.html


Background Studies

? ?

?



CBMS on VEDAS shows successive warming of Lakshadweep Region: 2020

url: https://vedas.sac.gov.in/vstatic_1/Coral/
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What’s happening at individual Reef Scale?
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Lakshadweep Reefs

Cheriyapaniyam Reef (115 sq km)

Pitti (6 sq km)

Androth
(5 sq km/14 sq km)

Bitra
(0.14 sq km/74 sq km)
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Sea Surface Temperature (OISST CDR) Anomaly Data on Google Earth Engine 

NOAA OISST

1st March, 2020
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Lakshadweep Islands

Year: 2020

A= 0.0 or N.A°C A= 0-0.49°C A=0.5-0.99°C A=1.0-1.49°C A=1.50-1.99°C
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Lakshadweep Islands

year:2023

A=0.0 or N.A.°C A=0-0.49°C A=0.5-0.99°C A=1.0-1.49°C A=1.50-1.99°C A=2.0 or Above°C
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Lakshadweep Islands

Year: 2019

A= 0.0 or N.A°C A= 0-0.49°C A=0.5-0.99°C A=1.0-1.49°C A=1.50-1.99°C

Summer Sea Surface Temperature (SST) Anomaly Conditions for Lakshadweep Islands (2016-2023)  

A= Anomaly; N.A. = Negative Anomaly
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DHW Conditions 2016: 1 to 12 Weeks
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Residence Time of the Thermal Stress: DHW Conditions
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DHW Conditions 2019: 1 to 12 Weeks
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DHW conditions 2023: 1 to 12 weeks
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Residence Time of the Thermal Stress: DHW conditions
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DHW Conditions 2020: 1 to 12 Weeks
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Lakshadweep Islands

Island-wise Maximum SST Anomaly for 2016, 2020 and 2023
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Lakshadweep Islands (1 to 16) are numbered serially from North to South

Thermal Stress experienced by the Lakshadweep Islands
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DHW Conditions of Lakshadweep Islands for Anomaly Years (2016, 2020 and 2023)
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DHW Conditions for 2016, 2020 & 2023

2016 2020 2023

Lakshadweep Islands (1 to 16) are numbered serially from North to South
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Field Observations of Zooxanthellate Bleaching: 2020

Lakshadweep Reefs

2. Cheriyapaniyam Reef

Tridacna maxima

7. Kadmat Reef

Porites lutea

Acropora muricata

9. Bangaram Reef8. Amini Reef

Acropora robusta

11. Pitti Reef

Acropora sp. 

10. Aggati Reef

Porites lichen



Re-analysed CoralTemp Data 
(5 km spatial resolution)
available from NOAA’s 
Coral Reef Watch Website

Need for High-Resolution Data
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Ramakrishnan et al. InGARSS (2021)

Cayman’s Islands, Caribbean Sea



Need for Improvisations

 Dependence on single-source Long-term, Daily SST Data for building algorithm and 
availability of real-time Daily SST data for SST Anomaly Characterization

 Availability of preferably Daily Night-time SST data for real-time monitoring, forewarning and 
management actions

 Dissemination time of the source SST Data: Preliminary data-products and Calibrated Data products 
(Currently 2 to 14 days time gap) 

 SST Data product to match reef-scale/sub-reef scale observations  and variability: Scaling down from Ocean/
Regional scale observations and model (e.g. smallest reef of Lakshadweep i.e. Pitti : 6 sq km area is well covered in 
single pixel of OISST Data: 28 sq km)

 Improvement in the radiometric resolution of the data for better discrimination of reef and adjacent land 
(island/coastal) pixels

Thanks.nandinirc@sac.isro.gov.in


