
Through NASA Applied Science funding, the University of South Florida, NOAA Coral Reef Watch (CRW), NASA Ames, and the University of Colorado developed a
next -generation near-real -time satellite decision support system to monitor conditions leading to coral bleaching. New products transition the CRW global system
from 50-km to 5-km resolution, with 100 X greater spatial resolution and 25-100 X greater data density per pixel . These products are moving toward operational
status at NOAA/NESDIS and are already being applied by resource managers. Regional 1-km products are being run at USF and CONABIO for regional applications .

http://coralreefwatch.noaa.gov
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The only satellite -based system available for U.S. and global coral reef management

New Coral Reef Watch 5 - km Early Warning System for Mass Coral Bleaching Events
(Current system: 50 - km, twice - weekly; Next - generation system: 5 - km, daily)

http:// coralreefwatch.noaa.gov /satellite/ bleaching5km

All products based on CRW Satellite 
Bleaching Thermal Stress Algorithms

Stress Level Definition Potential Bleaching Intensity
No Stress HotSpot Ò 0 No Bleaching 
Bleaching Watch 0 <HotSpot < 1 
Bleaching Warning 1 ÒHotSpot and 0 < DHW < 4 Possible Bleaching 
Bleaching Alert Level 1 1 ÒHotSpot and 4 Ò DHW < 8 Bleaching Likely 
Bleaching Alert Level 2 1 ÒHotSpot and 8 Ò DHW Mortality Likely

Bleaching Alert Area

Degree Heating Weeks

S( HotSpot value ³duration )

12 weeks

²1° C

HotSpots:  Instantaneous thermal stress

Cumulative measure 

of thermal stress 

intensity and duration 

during the most-recent 

12-week period

Ó4 DHWs Ą Coral bleaching is expected
Ó8 DHWs Ą Widespread bleaching and mortality are expected
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 Figure 2. NOAA CRW Experimental 5km Dail y Geo-Polar 

Day-Night Blended Hotspot Map; September 2, 2013. 
http://coralreefwatch.noaa.gov/satellite/bleaching5km/index.html  

 

   

 
Figure 1. NOAA CRW Experimental 5 km Dail y Geo-Polar Day-Night Blended Bleaching Alert Area (a) and NOAA CRW Operational 

Satellite Coral Bleaching Area (b); September 2, 2013.  

(a) http://coralreefwatch.noaa.gov/satellite/bleaching5km/index.html, (b) http://coralreefwatch.noaa.gov/satellite/index.php  

a. b. 

       

Summary: Based on climate predictions and field observations, the threat for mass coral bleaching in southeast 

Florida, between Miami-Dade and Martin County, remains LOW. 

 

Environmental Monitoring 

 

According to NOAAôs  Coral  Reef  Watch  (CRW)  satellite imagery products; there is currently a bleaching watch for 

southeast Florida, indicating that the region is experiencing a low level of thermal stress (Figure 1).  

Two NOAA CRW products were used to assess the bleaching alert area in southeast Florida for this current 

conditions report: the experimental 5 km products used in previous reports (Figure 1a), and NOAAôs operational 50 

km satellite monitoring products (Figure 1b). 

 

While the 5 km products provide higher resolution and better coverage of the coastal waters off of southeast Florida, 

they are also experimental and tend to overestimate bleaching conditions. In particular, these products combine both 

day and nighttime sea surface temperature (SST) data, which results in a bias toward higher temperatures during the 

warmer summer months when there is greater daytime variation between surface and bottom water temperatures. A 

revised 5 km product is currently under development which, among other adjustments, will use nighttime only data to 

improve the accuracy of these products. In contrast, the 50 km operational satellite monitoring products offer greater 

accuracy, but also have a lower resolution and a lack of data within coastal waters. Still, because mass coral bleaching 

is a long term, large scale feature, these operational products are capable of predicting the onset of conditions 

favorable for bleaching.  

 

Understanding the advantages and disadvantages within each 

of these products allows a more accurate assessment of the 

current conditions and bleaching potential within southeast 

Florida.  

 

 NOAAôs  experimental 5 km HotSpot Map (Figure 2), 

compares current SST to the maximum monthly mean, 

which is the average temperature during the warmest 

month of the year. Currently, SST is slightly elevated in 

southeast Florida and that the region is experiencing 

limited thermal stress. 

Mote Marine Laboratory / Florida Keys National Marine Sanctuary 

Coral Bleaching Early Warning Network 
Current Conditions Report  #20130903 

 

 

 
 

Figure  2.  NOAAôs  Experimental  5km  Coral  Bleaching  

HotSpot Map for September 1, 2013.   

http://coralreefwatch.noaa.gov/satellite/bleaching5km 
 

 

 

Figure  3.  NOAAôs  Experimental 5km Degree Heating Weeks 

Map for September 1, 2013.   

http://coralreefwatch.noaa.gov/satellite/bleaching5km 
 

 

20

25

30

35

08/01/13 08/07/13 08/13/13 08/19/13 08/25/13 08/31/13

W
at

er
 T

em
p.

 (
'C

)

Water Temperatures (Aug. 1- Sept. 2, 2013)

Molasses Reef Fowey Rocks
Sombrero Key Sand Key
Dry Tortugas  

Figure 4. in-situ sea temperature from NOAA/ICON 

monitoring stations (Aug. 1- Sept. 2, 2013). 
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Figure 5. Wind speed data from NOAA/ICON monitoring 

stations (Aug. 1- Sept. 2, 2013). 
 

Figure 1.  .    NOAAôs  5 km Experimental Coral Bleaching Alert Areas for September 1, 2013. 

http://coralreefwatch.noaa.gov/satellite/bleaching5km 
 

NOAA Coral Reef Watch Coral Bleaching Aler t Area 

September 1, 2013 (experimental) 

Updated September  3, 2013 

Summary:  Based on climate predictions, current conditions, and field observations, the threat for mass coral 

bleaching within the FKNMS remains LOW.  

Weather and Sea Temperatures 

According to the latest NOAA Coral Reef Watch (CRW) experimental 5 

kilometer (km) Satellite Coral Bleaching Alert Area, there is currently a 

bleaching watch for the Atlantic side of the Florida Keys, with the potential 

for bleaching warnings and alerts if temperatures in the Gulf  continue to 

increase (Fig. 1). 

Current  remote  sensing  analysis  by  NOAAôs  CRW  program indicates that 

most of the Florida Keys region is still experiencing limited thermal stress. 

NOAAôs  recent  experimental 5 km Coral Bleaching HotSpot Map (Fig.2), 

which illustrates current sea surface temperatures compared to the average 

temperature for the warmest month, shows only slightly elevated 

temperatures for the Florida Keys over the last 4 weeks.  Similarly, 

NOAAôs  latest  experimental 5 km Degree Heating Weeks (DHW) map, 

which indicates how much heat stress has built up over the past 12 weeks 

(Fig.3), shows minimal accumulated temperature stress in the Florida Keys 

region. Finally, NOAA's Integrated Coral Observing Network (ICON) 

monitoring stations confirms that sea temperatures throughout the Florida 

Keys, at least along the outer reef tract, are continuing to stay just below or 

at 30ÁC (Fig.4); perhaps due in part to mostly breezy conditions observed 

during most of the past month (Fig 5).  In-situ sea temperature data is 

currently not available for Sand Key or Sombrero Reef. Similarly Dry 

Tortugas station is not recording any data at this time. 

Mote Marine Laboratory will continue to monitor the NOAA HotSpot 

maps, DHW maps, and ICON sea temperature data from NOAA 

monitoring stations on a weekly basis for the remainder of the bleaching 

season.   

 

Florida users have already adopted the new 5 - km CRW 
products to direct coral bleaching monitoring activities

http:// www.dep.state.fl.us /c
oastal/programs/coral/ bleach
watch.htm

http:// isurus.mote.org /Keys/ bleac
hing.phtml

http:// imars.marine.usf.edu / crw-
dss/ crw-dss-description

Yucatan

http:// www.biodiversidad.gob.mx / pais/
mares/ satmo

CONABIO 1 - km SST for 
the western Caribbean

NASA 
MODIS

Based on 
Pathfinder 4 -km 

MMM  climatology

CONABIO (Mexico) has already adopted new 1 - km USF 
products from MODIS for monitoring thermal stress

USF 1 - km HotSpot for 
the West Florida Shelf

New 5 - km CRW products providing new 
perspective on bleaching near reef scale
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