
	
	 	 	 	 	 	 	 	 		 	 	 	 	 	

	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

How will our kūpuna islands respond to climate change? A look at	 past, present, and 
future sea	 level change and storms within Papahānaumokuākea 
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Hawaiʻi MHI Papahānaumokuākea 

28	mill yr 	(Hōlanikū)	 3-4	mill yr 	(Oʻahu)	 



	 	 	 	 	 	 	 		

	 	 	 	 	 	

	 	 	 	 	

Reef island formation is linked to sea-level change 

rapid sea-level rise =	 no atoll islands 

Sea-level rise slowed =	 atoll islands 



	
	 	

	 	
	 	

	
	 	

Kapapa 
(+2 m) 

Lēʻahi 
(-25	-	-30	m)	 Waiʻanae 	reef	 

(-9	-	-11	m)	 

Waimānalo 
(+6 m) 

Kaʻena 
(+20 m) 



	 	 	
		

	 	 	 	 	 	 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

He pūko‘a kani 	‘āina 

A coral reef that	 grows into an island. 



	 	 	
		

	 	 	 	 	 	 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

He pūko‘a kani 	‘āina 

A coral reef that	 grows into an island. 
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Walaka	
Hurricane	Walaka	
•  Wed.	Oct	3,	2018:	100	

miles	west	of	Lalo	

•  Cat	3:	sustained	winds	
of	125	mph	w/	stronger	
gusts	

•  Increased	occurrence	of	
of	Hurricanes	in	
Hawaiian	waters	is	
projected	due	to	
climate	change.	



Island		
moved		
offshore	

East	after	Cat	3	Hurricane	(Oct	2018)	

East	prior	to	Hurricane	(Aug.	2018)	





Time	Series	
•  Sept	25,		2018	(Prior	to	Walaka)	
•  Oct	13,				2018	
•  Dec	13,			2018	
•  Jan	09,				2019	
•  Feb	22,				2019	
•  April	01,		2019	

Resolution:	3.7	m²	

Photos:	Planet	Labs	

Data	provided	by	Keo	Lopes	



East	Island	



East	Island	



East	Island	



Gins	



Gins	



Tern	



Tern	Island	

Direction	of	wave	overwash	



Tern	Island	
Direction	of	wave	overwash	

Removed	vegetation	&	elevated	portions	of	the	island	



Pre	hurricane	soil	layer	

Hurricane		
overwash	



He	pūko‘a	kani	‘āina	
A	coral	reef	that	grows	into	an	island.	

	

How	does	the	biodiversity	&	productivity	of	coral	reefs	impact	island	composition?	Island	resiliency?	



How	does	the	biodiversity	&	productivity	of	coral	reefs	support	island	resiliency	to	sea	level	rise	and	storms?	

He	pūko‘a	kani	‘āina	
A	coral	reef	that	grows	into	an	island.	

	




