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The Importance of Reprocessing and

Blending in Coral Bleaching Products:
No satellite is an island, and history is key to
understanding the present
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o Most of corals’ food comes
from photosynthesis

« Corals exposed to
high temperatures
and/or high light
become stressed

o Corals eject their
algae; coral appears
“bleached

o If stress is mild or
brief, corals recover,
otherwise they die

« Mass bleaching
covers 100-1000 kms
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Satellite- Based Products

MOAA/MNESDIS 50 km Mighttime Sea Surface Temperature (deg C}, 2,/2/2009
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User surveys (S. Lynds / CIRES)

Count

90
80
70
60
50
40
30
20
10

Considering enhancements for the products, which type of SST data would be the most valuable to you?
(Select all that apply if you would prefer a combination.) (n=90)
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1 km pixel climatologies and HotSpot 4 km pixel climatologies and HotSpot 8 km pixel climatologies and HotSpot 50 km pixel climatologies and HotSpot No opinion
products products products products
Selection

Users are interested in higher spatial resolution products




Global CRW Products based on

Climatology: legacy RSMAS AVHRR
climatology 1985-1993, omitting 1991-2

Data: 50-km Operational Nighttime AVHRR
(gap-filled)

o Polar-orbiter
e 1scene/day

http://coralreefwatch.noaa.gov/
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Products based on:

Climatology: 4-km AVHRR Global
Pathfinder — completed April 2014

Data: 5-km Operational Blended

e Polar-orbiters + Geostationary (4)

e Up to 28-100 scenes/day

o 5th gepstationary coming

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




Based on NOAA Operational GOES—POES SST, 10/03/13

Sea Surface Temperature 3 Oct 2013 NOMA Coral Reef Watch Daily 5—km Blended Geo—Palar Nighttime HotSpots
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http://coralreefwatch.noaa.gov/satellite/bleaching5km/index.php




“4/7 Guam and Marlanas stands

50-km, 3 Oct 2013 5-km Bleachlng Alert 3 Oct 2013
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Lack of Overlap

Climatology: 4-km nighttime AVHRR Global
Pathfinder vs.2

® January 1981 - December 2012

Data: 5-km Operational Blended, Nighttime-only
e available since 12 March 2013
e day-night available since 27 March 2012
e 11-km day-night February 2009 - October 2013



Blended SST Reprocessmg

1%t funding: 2005 — today

® Polar satellites

e Geo satellites & Geo-Polar Blending
e Purpose: bias-adjust vs Pathfinder

2"4 funding:
e Polar satellites 1985 - today

Seeking funding:
e Geo satellites & Geo-Polar Blending 1994 - today
e Purpose: provide consistent climatology and record



Data: 5-km Operational Blended
e Polar-orbiters + Geostationary (4)
e Up to 28-100 scenes/day

e 5th gepstationary coming

Polar only: handful of scenes/day

e Frequent gaps due to cloud cover and other
quality issues
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Particular problems in cloudy regions

Tao Island, Thailand (Jan 1 2008 — Dec 31 2009)
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e Average years in Coral Triangle:
frequent persistent cloud cover



Particular problems in cloudy regions

Tac Island, Thailand (Jan 1 2010 — Oct 24 2011)
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2010 in Coral Triangle:

6-month persistent cloud cover



Next Step:

Develop 1-km Geo-Polar blended SST
analysis products for select regions

VIIRS: 750 m
GOES-R: 2 km



/ﬂkmg science an management

Goal: To improve our ability to alert reef managers
around the world of bleaching-level stress, so they
can take appropriate actions.

In the Florida Keys, the CRW products have helped:

e Guide Rapid Response efforts to assess reef conditions
(BleachWatch)

e Inform the public about what may be happening on the reef
when corals are visibly stressed

e Restrict access to a reef during thermal stress and disease

 Increase confidence in management decisions
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™ {inking science an gement

Mote Marine Laboratory / Florida Keys National Marine Sanctuary §?
Coral Bleaching Early Warning Network =2\

Current Conditions Report #20130903 AR
Updated September 3, 2013

Florida Department of EBVirO_nmental P Summary: Based on climate predictions, cumrent conditions, and field observations, the threat for mass coral
. Coral Reef Conservation Progran bleaching within the FKNMS remains LOW.

SEAFAN BleachWatch Pro THIAL Coral Reck Wiieh Coral Hleacking Alert Arca

Current Conditions Report #201

Al el emee September 4, 2013

Summary: Based on dimate predictions and field cbservations, the threat for
FHorida, between Miami-Dade and Martin County, remains T0W.

Environmental Monitoring

Acoording to NOAA’s Coral Reef Watch (CRW) satellite imagery products;
smﬂlmsthida,indimﬁngﬂmItheregimkexpeﬂendngahwkvelnfﬂwmnls
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Figare 2. NOAA’s Experiment: 5km Coral Bleaching
HotSpot Map for September 1, 2013.
hitp:i/coralreefwatch noaa gov/satelite/bleachingSlan
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Figure 1. - NOAA’s 5 km Experimental Caral Bleaching Alert Areas for September 1, 2013
hitp-//coraieefwatch noaa gowsatelite/bleachinghkm

‘Weather and Sea Temperatures
According to the latest NOAA Coral Reef Watch (CRW) expenimental 5

a. b. Kilometor (km) Satellite Coral Bloaching Alert Arca, thore is cumrendy a ENMNSRCUMNR. "o &
bleaching watch for the Atlantic side of the Florida Keys, with the potential pgure3. NOAA's Expeimental Sk Degree Heating Weeks
No Stress Watch Warning Alert Lewel 1 Al for bleaching wamings and alerts if temperatures in the Gulf continue o ) Map for Septomber 1, 2013 .
Figure 1. NOAA CRW Experimental 5 km Daily Geo-Polar Day-Night Blended Bleaching Alert] increase (Fig. 1). hitp:iicoraireefwatch noaa. govisale Kite/bleaching i

Satellite Coral Bleaching Area (b); September 2, 2013.
(a) http //coralreefwatch.noaa gov/satellite/bleachingSkm/index html, (b) http://coralreefwatch.noaa.gov/satellite/index.php
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Future MSG
Coverage
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SST°C
Meteosat Second Generation (MSG)-European Multi-Functional Transport Satellite (MT-SAT)-Japanese




Products based on:

4 km AVHRR Global Pathfinder vs.2

climatology
NASA MODIS HotSpot

Climatology from Pathfinder 4km MMM

1 km MODIS and AVHRR

Note mismatch in resolution - =

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