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Distribution of World’s Coral Reefs \w‘r

- Most in remote areas P
- Covering only 1/10 of 1% of ocean floor @

http://coralreefwatch.noaa.gov “ S~
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Coral Bleaching

A major threat
to the world’s coral reefs

Anomalously hlgh water 'remper'a'rur'e mduced mass bleachmg
* Increasing in frequency & m‘rensu'ry over 'rhe past few decades




Coral and Symbiotic Algae

Symbiotic relationship
between algae and corals

Symbiotic algae
(Zooxanthallae)




Coral Bleaching

» Corals expel symbiotic algae under environmental stresses.
* White coral skeleton reveals through translucent coral tissue.

» Bleached colony becomes pale, even stark white.
Bleached reef
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Coral Bleaching & Coral Reefs in Crisis

Dramatic long-term ecological and social consequences

Bleaching increases the
susceptibility of corals

to disease 3
Disease
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NOAA Coral Reef Watch
Workshops, Outreach, and Trainings

-' ‘Maui, Hawaii, | 2008'“

Thculand and Indonesna 2013 |
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NOAA Coral Reef Watch
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NOAA Coral Reef Watch
Decision Support

50-km
Twice-weekly
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NOAA Coral Reef Watch
Decision Support System for Coral Reef Management %,

50-km, twice-weekly
2005

[NOAA Coral Reef Watch Coral Bleaching Alert 20120621]

Atlantic Ocean
** Caribbean

-- Bocas del Toro, Panama (+) Bleaching Watch

-- Cayos Miskitos, Nicaragua (+) Bleaching Watch

-- San Bernardo, Colombia (+) Bleaching Watch

-- Santa Marta, Colombia (+) Bleaching Watch
** Florida

-- Gulf Sloughsway, Florida (-) No Stress

-- SW FL Shelf Inshore, Florida  (-) No Stress

Pacific Ocean
** Eastern Pacific
-- Clipperton Island, France (-) No Stress
** Micronesia
== Federated States of Micronesia

-- Chuuk, FSM (+) Bleaching Watch

-- Pisaras, FSM (+) Bleaching Watch
** Polynesia

-- Funafuti, Tuvalu (+) Bleaching Watch

Automated email alert for
Virtual Stations
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NOAA Coral Reef Watch
Decision Support System for Coral Reef Management %

oA NESDIS Coral Bleaching HolSpots, 872372010
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Atlantic Ocean

** Caribbean
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NOAA Cor'al Reef Watch

Bleaching Thermal Stress
Analysis/Seasonal Guidance
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Ages ¥ Pacific Climate Update RE—
Coral Bleaching Thermal Stress Analysis and

Seasonal Guidance through August 2015
(Released May 3, 2015)

NOAA Coral Reef Watch’s near-real-time satellite monitoring has shown significant and persistent
elevation of sea surface temperature (S5T) throughout the equatorial Pacific Ocean. High 88T
anomalies are now well-developed in the eastern equatorial Pacific Ocean and along the coast of
South America, consistent with a conventional E1 Nifio (Figure 1). Meanwhile, a significantly high
anomaly in the central equatorial Pacific Ocean that started early last year has persisted. consistent
with an atypical E1 Nifio Modoki or central Pacific El Nifio event (Figure 1). S5T anomalies in the
western equatorial Pacific Ocean also remain higher than normal.

SO Caral Reof Watch Daily S—km Alended Sec—Zaler Night— Cln,' o1 \rnmﬂlj' I vy PN

[NOAA Coral Reef Watch Coral Bleaching Alert 20120621]
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NOAA Coral Reef Watch

Next-Generation Products

50 km Twice-weekly
Satellite Products
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2 degree 4-Month Outlook
(deterministic, OAR/LIM-based)

NOAA Coral Reef Watch Satellite Coral Bleaching Alert Area
17 Aug 2015
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5 km Daily Satellite Products

(NESDIS 5 km Blended SST-based) (probabilistic, NCEP/CFS-based)

2012 2015

0.5 degree 4-Month Outlook

NOAA Coral Reef Watch Daily 5—km Geo—Palar Blended Night—0Only Bleaching Alert Area 7d Max 17 Aug 2015
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2015 Aug 18 NOAA Coral Reef Watch 80% Probability Coral Bleaching Thermal Stress for Aug—Nev 2015
Experimental, «3.0, CF5v2—based, 28-member Ensemble Forecast
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NOAA Coral Reef Watch Q;%’Q%
Next-Generation Satellite Products R

NESDIS Geo-Polar Blended Night-Only SST Analysis

Next Generation 42 44
ol > 5 km v e o
twice- weekly => daily
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polar-orbiting & ‘ \
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NOAA Coral Reef Watch Qﬁ'@"-’?
Sea Surface Temperature (Input) X =




NOAA Coral Reef Watch

Degree Heating Weeks
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NOAA Coral Reef Watch

Degree Heating Weeks
2014 bleaching event in CNMI
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NOAA Coral Reef Watch

Degree Heating Weeks
2014 bleaching event in CNMI
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Improved SST quality / Improved Climatology

reer T hﬁp://cor'alr-eefwa'rch.noaa.gov%"%,m <




NOAA Coral Reef Watch

SST Reprocessing and Climatology

SST Anomaly Based Products

L)

Climatology

Long-term SST Data Record

1}

SST Reprocessing -
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(STAR SST teams) A




NOAA Coral Reef Watch
Satellite Bleaching Regional Virtual Stations (5-km)

5-km Regional Virtual Stations

& Virtual Stations: On [i| Reefs: Off |
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Select a region to zoom in:  Global

View this map full screen.

25




NOAA Coral Reef Watch

Satellite Bleaching Virtual Stations

50 km virtual station
(a single 50-km pixel near reef)

Approx. 50 km pixel size

50 km virtual station Reef Area

5 km regional virtual station
(a multi-pixel region of at reef)

20-km buffer around
reef pixels




Main Hawaiian Islands Regional Virtual Station

5-km Bleaching Thermal Stress Gauges

Main Hawaiian Islands Satellite Coral Bleaching Alert Area and Outlook
2015-058-18
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NOAA Coral Reef Watch
CRW's Products in Users' Newsletters/Bulletins

UPDATE: CORAL BLEACHING DATA

10/13/2014
NOAA CORAL REEF WATCH DATA thtt]:iﬁcoralreehuarch noaa.gov)

The MOAA Coral Reef Watch
5ea Surface Temperatura (S5T)
snomaly map (top left) shows
the difference between today's i i |
temperature and the long-term | 1 .
average. The Degree Heating

‘Week map (top right] shows |

Mote Marine Laboratory / Florida Keys National Marine Sanctuary \\?

Coral Bleaching Early Warning Network
Current Conditions Report #20150701

FloRina K

- Updated July 1, 2015
Summary: Based on climate predictions, current conditions, and field observations, the threat for mass coral
bleach.mg within the FKINMS is currently MODERATE. o

u NOAA Coral Reef Watch Current and 60% Probability Coral Bleaching
Qutlook June 29, 201£ (experimental)

accumulated thermal strass,
which can lead to coral
bleaching. Significant coral
bleaching usually occurs whan  ~ T I
DHW values reach 4 "C-weeks. |
At B C-weeks, widespread

bleaching is likely and T TR T Lo - ———T
significant mortality can be ‘Sea surface Temperature Anomaly— Degres Heating Week- 10/13/2014
axpected. 10/13/2014

Figwe 2. NOAA's Experimental Skm Coral Bleacking
KMSpn( \vIap ﬁ(ﬂnnu June 19, 2015,

156

NOAL Potentizl Bleachine Intensitv Levels
[ Ho Strees Mo bleachine

I Bleaching Wolch  Possible bleaching
[ Bleacting Warning

- <1 Fvl?‘ l\ums\mmq]mmmumzm ﬂ‘ﬂﬂOU anBﬂDUMj Lmzimmmmgqmunﬂnn‘k
I fert Lewel 1 Bleaching Likely Areas dirough Septemmber 2015, Updated Fame 29, 2015,
M dert Lewal 2 coral Mortality Likely 1033,.00vh ida kevs

Coral Manchin vul . . . > ;
. Mg st Lol This experimental map product pra | ther and Sea Temperatures )
z summiary of current satellite data as well According to the newly released .NOAA Coral Reef Watch (CRW) e

as forecasty
Sy RS @ CARIBBEAN =
5 Wk and forecas| i CC)R.AL REEF WATCH '\"E-’!

Florida Deparmient of Environmental Protection
Coral Reef Conservation Program

[

coral bleach Current Conditions Report 20130804

ot zvel " ; oer June 4, 2013
hea Jotable Observation ’ i F g S —— = Based 00 o acst Bl chbaervalicns, te Shoeal S o coeal Bloaching mn scuthat
L= ol L] Florn i LOW. P ETRT

Z El Niw moderate in strength and

WESTERN INDIAN OCEAN — Regional coral bleaching alert E o
intensifying.

Fanironmental Mositoring
Chmate  predicuons  for  dus  camest
ko pepont e baed vm NOAA'S
Coral Fioef Watch (CR'W) sstellie mpery
products, which mnwmieio o
btz dats amed provade an axbcation

DATE OF THIS ALERT: 22 April 2014
Contuct: bieaching@cordiosn.net; David Obura & Majambe Jarumani

= Southwestern Caribbean region
| almady unusually warm with early
bleaciing watches and wamtings.

22 April 2014 — Coral bleaching forecast — Western Indian Ocean = Bleaching Warning issued for
Area Region Alert  Bleaching cbsenvations. 31=6; Florida.
S Moz Africa Cool, south (D1} End
SWIO/E Madag cool, south (D) End nacderate bleaching, Reunion
Sw madagascar Hot, south A1) End  maoderate bleaching, W Mad
South Equat curr oderate, central (] End
East Moz Cha/Comoras  Hot, central (a2) End Current Conditions
NW Moz Cha /CTanz  Warm, central (5) End  Minor bieaching, Chumbe ]
row seychelles Hot, north (a3) End - if
Ky Somaiia Variaia, nore £) Tnd___ wainor biasching, ¢ anya = Reports on extensive bleaching hae come from the Climate Impacts and Hawailand '
Britith Indian Ocean Territory the Maldives, and UL.5. Pacific Islands Region
Current conditions Virtual stations summary ' westem Indonesia in the Indian Ooean and from =
The southeast monseon winds are already in place, with warm | NOAA's Coral Reef Watch program is Kiribati in the Central Pacific.
SST moving northwards towards Somalia and out of the WIO issuing a bleaching warning to. uoid = Thass o Gk A i
region. v Mahe, Seychelles Tigh sea surface o with a
NOAA Products — 17 April 2014 = o g ¥ » 3
Tropical Cyclones F

Hotspat Alertarea
5 7 None currently.

Ay Doldrums
e The chart show mean wind speeds of
less than 3m/s in Seychelles for four
days ending 31 March.
While thermal stress over most part of the WIO region has *a fr st st E
subsided, the CRW's satellite monitoring products show ’
thermal stress has moved further north along the Somalia frooecncn s Cont

coast. Continuous menitoring of near real time satellite
abservations during the coming weeks will give a clear picture if
this is the end of bleaching season in the region.

Meach Tipur 3. NOAA CRW Fxparmessl 5 Dady Geo-Foiar
[ ¥ Dobips Shemtad Do larmag ek Jma 2 3013

Bleaching observations




NOAA Coral Reef Watch

CRW's Products in Users' Online GIS
Climate and Oceans Support Program in the Pacific (COSPPac)

http://cosppac.bom.gov.au/products-and-services/ocean-portal/

BB s en B

ReefBase ReefGIS

http://www.reefbase.org

Ocean Portal

FeehGIS - Conl lesshing &

PACIFIC CLIMATE INFORMATION SYSTEM
Bustirg iegrated Farish ot £ 4e-Ene Conate Services.

ey
rrrrrr
SIE]

Fént Condition m
Pacific Climate Information System (PcCIS)
http://www.pacificcis.org/dashboard S
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NOAA Coral Reef Watch

Information for Local Bleaching Responses = :

\
< Reg

UPDATE: CORAL BLEACH 2 i ;

10/13/2013 Hawaii’s Rapid Response Contingency Plan

NOAA CORAL REEF WATCH DATA. {http://coralreefwatch.noaa.gov) for events of coral bleaching, disease or crown-of-thorns
starfish outbreaks

The MOAA Coral Reef Watch
Sea Surface Temperatura (557)
Anomaly map {top left] shows
the differance between today's
temparature and the long-term
average. The Degras Heating
week map (top right] shaws
‘accumuiated thermal stress,
which can lead to coral
bleaching. significant coral
bleaching usually accurs when
DHw values reach 4 "Cweeks
At B *C-weeks, widespread
bleaching islikely and T
sea surface
epected. 10/13/2014

Hawaii Division of
Aquatic Resources (DAR)
—
Sy

NOAA Potential Bleachine Intensity Levels
[ o Strees Mo bleachine

D Blsacting Wioieh  Possible bleaching
I Sleaching Warting

B At Level 1 eleaching Likely
Mot Level 2 Coral Mortality Likely

This exparimentsl map product provides a
summary of current satellte data as well
as forecastad conditions for coral
bleaching The bleaching alert gauges
reflect the high slert catagory observed
and foracastad. Currantiy, the highast
coral bleaching catagory being obsarved is
“Alert Level 2 in specific areas. This

e bleaching alert leve! is projectad to
continue for the next 48 weeks.

R A ]
Coral Blesching Alert Area and Outlook—10/13/2014

KANEOHE BAY WATER TEMPERATURE DATA

st s
Biyistain rim 4908interval=t)
STMOSAy,,
e e o o . og i
» ~ S Hawaii Division of Aquatic Resources 5,
v
Y
This temperature he ion at Mokuole, Hi, located in kaneohe Bay at B = 5 z
the Hawail Instituts of Marine siclogy (HIMB). e 2 3F. Theaverage Dr. Greta Smith Aeby, Melanie Hutchinson and Petra MacGowan 2
range for this area is approximately 72-82F_The bleaching is 3F -
z
<
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2015: American Samoa before and after: CATLIN
Flower Pot Island in Dec. 2014 & Feb. 2015 BEASadiSiil
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NOAA Coral Reef Watch %@ﬁgg%
VIIRS SST for Higher Resolution CRW Products &¥=-¢

REEF w

- JPSS funded collaboration with STAR’s Polar SST team:

-- Develop 0.02-deg gridded VIIRS SST for CRW applications.

-- Set up /n situ dataset in near-shore, coral-specific regions for
calibrating and improving VITIRS SST (as well as other SSTs).

- Proposals in collaboration with STAR’s Blended SST team:

-- Develop 1-2 km geo-polar blended SST analysis using VIIRS
SST as main global data source.

: v . "
URNE_ IRan -
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NOAA Coral Reef Watch ?‘é‘& -‘

Ocean Color Product (Land Based Sources of Pollution) * REEF:‘;‘J"'
RECORD MAUT FLOODS - 8 MARCH 20127
_ Before - 27 Feb®  K,(490): Affer - 17 Mar ¥

West Maui - Daily Rainfall West Maui - K,(490)
Mahinahina -- March 2012 March 2012
8 * 50.045 *
2 7 - = 0.04
S A ¥ 0.035 * T
'?S I\ § 0035 — — \—-...,__..‘
§ 4 /| 20.025 4
2 I * E 0.02
-gi /1 A ——Rainfall | £0.015 —Kd
S 0.01
£ 170 / ‘\,/\ A A 50.005
O%WMWWHMWM S
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Julian Date - 2012 Julian Date - 2012
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A In collaboration with STAR's Ocean Color Team




NOAA Coral Reef Watch %’giﬁw%
Ocean Color Product (Land Based Sources of Pollution) o?;"t“é“ é

< Regr W

Satellite Ocean Color Product Development

Diffuse Attenuation Coefficient at 490 nm Diffuse Attenuation Coeffic tat 490 n| Diffuse -ﬂ-tte nuation Coeffic tat dQD
Guanica, Puerio Rice August 30, 2012 MaLE, Hnwaii Blareh 17, 2012 A EL
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« Based on STAR's 2 km VIIRS ocean color data
 Developing climatology for anomaly detection
* Focusing on USCRTF's 3 "priority” watersheds:

« Southern Puerto Rico (6uanica)
« W. Maui (Ka‘anapali)
 American Samoa (Faga‘alu)
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- CRW operates the only near-real-time global Decision
Support System (DSS) for coral reef management.

- CRW develops new products to address ever-growing coral
reef management needs in a changing climate.

- CRW's end-to-end DSS engages reef managers and
scientists throughout product development, validation, and
improvement.

- Data from next generation satellites such as JPSS and
GOES-R/Himawari-8 are critical for CRW's DSS to support
U.S. and international coral reef conservation.
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