
Ocean heat waves are killing underwater life, threatening

biodiversity

A new study published in Nature Climate Change found that the occurrences of 

marine heat waves have substantially grown in the past three decades, and it’s 

becoming clearer how deadly warmer temperatures are for biodiversity.

She adds that climate-conscious fishery management and monitoring ocean 

warming in real time are tools that can help minimize impacts from warming 

events in the meantime.

3.4.2019

https://www.nationalgeographic.com/environment/2019/03/ocean-heat-waves-threaten-sea-life-biodiversity/

https://www.nature.com/articles/s41558-019-0412-1

https://www.nature.com/articles/s41558-019-0412-1


P R O B L E M  1 :  E X T R E M E  T E M P S  K I L L  C O R A L S

Ocean temperatures are increasing and as a result coral bleaching is 

becoming more prevalent. Scientists forecast that if we do nothing most of the coral 

reefs on the planet will disappear by 2030.

P R O B L E M  2 :  W E  D O N ’ T  H A V E  T H E  D A T A

We don’t have the necessary data to respond. We’re missing critical baseline 

data on reef temperatures and status. Without it, any mitigation or transplantation 

plan is useless. 

W E ’ R E  M I S S I N G  O U R  C H A N C E



O V E R V I E W  O F  C U R R E N T  T O O L S

N O A A  C O R A L  R E E F  W A T C H A L L E N  C O R A L  A T L A S

B E N E F I T S L I M I T A T I O N S

• Surface temps only• Near-real time 

• Global coverage

B E N E F I T S L I M I T A T I O N S

• Surface temps only• Near-real time 

• Global coverage

• Benthic Maps



O V E R V I E W  O F  C U R R E N T  T O O L S

L O W - C O S T  T E M P E R A T U R E  L O G G E R S H I G H - E N D  T E M P E R A T U R E  L O G G E R S

B E N E F I T S L I M I T A T I O N S

• Must deploy and retrieve in-situ

• Limited battery life

• Mid-range accuracy and sensitivity

• Inexpensive

• Wide depth coverage available

B E N E F I T S L I M I T A T I O N S

• Must deploy and retrieve in-situ

• Limited battery life

• Expensive

• High accuracy

• Wide depth coverage available



O V E R V I E W  O F  C U R R E N T  P R O C E S S

1. Put data logger in a waterproof housing and create a custom anchor

2. Scuba dive down to the reef and drill the anchor into a nearby rock 

3. Take a video of the surrounding reef to capture the current state of the coral 

4. Mark the gps coordinates of the sensor location on the surface

5. Several months later, try and find the sensor based on surface gps location, dive 

down and retrieve the data logger, connect the data logger to a computer and 

then analyze the csv file

T H E  C U R R E N T  P R O C E S S  F O R  I N S T A L L I N G  T E M P E R A T U R E  

S E N S O R S  I S  A S  F O L L O W S :



R E A L - T I M E  I N  S I T U  S E N S O R S  A R E  N E E D E D

S A T E L L I T E S  A R E  L I M I T E D  ( J U S T  S U R F A C E  T E M P ) .  

T E M P  L O G G E R S  A R E  L I M I T E D  ( D I F F I C U L T  A N D  N O T  R E A L - T I M E ) .

"As co-Chief scientist of the Phoenix Islands Protected Area, which is the largest and deepest UNESCO World Heritage Site and one of the most 

remote marine protected areas on our planet, it is a huge challenge to accurately gauge real-time thermal stress. In this far-flung locale, even the local 

government sits over 1000 miles away from the largest island. While satellite-derived monitoring products coupled with field-deployed-and-retrieved 

sensors are helpful, a real-time, in situ sensor would be invaluable to science and decision-making. From where I sit, I have to travel over 6000 miles to 

deploy a logger, and 6000 miles to retrieve a logger, before I actually know what temperatures the reef experienced. We need a better mousetrap”

R A N D I  R O T J A N ,  P H D  - B O S T O N  U N I V E R S I T Y

Leading researcher in coral physiology and organismal biology with tropical and temperate species, 

and on behavioral ecology of tropical marine invertebrates, including corals and crustaceans. 



R E E F S  A R E  C O M P L E X .  S O L U T I O N S  A R E  C O M P L E X .  M O N I T O R I N G  S H O U L D  B E  S I M P L E .



O U R  P L A N :  D E P L O Y  R E A L - T I M E  T E M P E R A T U R E  S E N S O R S  W O R L D W I D E  A N D  D E V E L O P  

A  W E B S I T E  F O R  D A T A  A N A L Y S I S  A N D  C O L L A B O R A T I O N



H O W  W I L L  I T  W O R K ?

D E P L O Y  S E N S O R S

• I n s t a l l  s e n s o r s  i n t o  d i v e r s e  

m a r i n e  e c o s y s t e m s  

w o r l d w i d e

• A c t i v a t e  a  g l o b a l  c o m m u n i t y  

o f  c i t i z e n  s c i e n t i s t s  

w o r k i n g  i n  c o o r d i n a t i o n  

w i t h  s c i e n t i s t s

M O N I T O R

• C o n n e c t  t h e  p e o p l e  a n d  

s e n s o r s  t h r o u g h  a  w e b s i t e

• A n a l y z e  t e m p e r a t u r e  d a t a ,  

p o s t  a n d  r e v i e w  i m a g e r y ,  

c o l l a b o r a t e  w i t h  s c i e n t i s t s

R E S P O N D

• E a r l y  d e t e c t i o n  o f  

t h r e a t e n i n g  t e m p e r a t u r e s  

t r i g g e r s  c o n s e r v a t i o n  

a c t i v i t i e s

• E x p e r t s  w o r k  r e m o t e l y  w i t h  

c i t i z e n  s c i e n t i s t s  t o  

a c t i v a t e  r e s p o n s e  p l a n s



E A S Y T O D E P L O Y  R E A L  T I M E  M O N I T O R I N G  



A  G L O B A L  M O N I T O R I N G  S Y S T E M  A V A I L A B L E  O N L I N E



R E S P O N D :  C O R A L  R E E F  E M E R G E N C Y  R E S P O N S E  P L A N .

O C E A N  E C O S Y S T E M S  A R E  C O M P L E X .  C O R A L  R E E F S  A R E  A M O N G  T H E  M O S T  C O M P L E X .

W H Y  W O U L D  A  R E S P O N S E  P L A N  B E  O N E - S I Z E - F I T S - A L L ?  R E S P O N S E  P L A N  N E E D S  T O  R E F L E C T  T H E  C O M P L E X I T Y  O F  T H E  

N A T U R A L  W O R L D .

• If 10% of a reef bleaches, would you take the same action as when 100% of a reef bleaches?

• Why would you wait for a reef to bleach to devise a plan? 

• Plans can be devised in advance, as can the resources needed to mobilize those plans. 

• Plans can be tailored to site, and to level of threat / catastrophe

B U T  H O W  W I L L  Y O U  A S S E S S  T H R E A T  L E V E L ?  A N D  H O W  W I L L  Y O U  K N O W  W H E N  I T S  T I M E  T O  A C T ?  S E N S O R S .



M A N A G E D  B Y  T H E  S A M E  T E A M  T H A T  C R E A T E D  T H E  N A T I O N A L  G E O G R A P H I C  O P E N  E X P L O R E R  P R O G R A M

O r d i n a r y  p e o p l e  w h o  h a v e  a  d e e p  c o n c e r n  f o r  t h e i r  l o c a l  m a r i n e  e n v i r o n m e n t  w i l l  b e  g i v e n  t h e  t o o l s  a n d  a c c e s s  t o  e x p e r t s  

t o  h e l p  c o n s e r v e  t h e i r  r e e f s

F i r s t  f i f t y  l o c a t i o n s  w i l l  b e  s e l e c t e d  b y  J u l y  3 1 s t ,  a p p l y  a t  o c e a n s y s t e m s . o r g  s t a r t i n g  o n  M a y  1 s t

O c e a n  s y s t e m s  w i l l  p r o v i d e  a  f r e e  s p o t t e r  a n d  t h e  C i t i z e n  s c i e n t i s t  w i l l  b e  e x p e c t e d  t o  d o  t h e  f o l l o w i n g :

• Pay for shipping and any applicable duties ($300 estimate)

• Provide mooring weight

• Deploy spotter with mooring weight (can be done from a canoe)

• Maintain spotter (inspect and clean every 6 months)

• Conduct periodic photographic surveys of monitored area and upload imagery to website

• Help to save the reef with support from Scientists


