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Site	News
NEWS:
Hurricanes	Irma	&	Maria	(September	2017)

Canopy	Trimming	Experiment:	Increased	hurricane	frequency	(1/50yr	à 1/10yr)

FUNDING:
§ RAPID:	Impacts	of	Hurricane	Maria	on	tropical	forest	biogeochemistry:	short-term	

response	and	long-term	trajectory;	W.	Silver,	UC	Berkeley

§ RAPID:	Hurricane	Maria:	Assessing	Landscape	Resilience	to	a	Changing	Disturbance	
Regime;	M.	Uriarte,	Columbia

§ RAPID:	Using	the	Science	of	Hurricane	Resilience	to	Foster	the	Development	of	
Student	Agency	and	Appreciation	for	Science	in	Puerto	Rico;	S.	McGee,	Learning	
Partnership

§ LTREB:	Long-term	Studies	of	Flowering,	Fruiting	and	Seedling	Recruitment	in	
Neotropical	Forests:	Global	Change,	Climate	Variability	and	Species	Coexistence;	J.	
Zimmerman,	UPR

§ USDA:	Puerto	Rico	Natural	Resource	Career	Tracks;	J.	Zimmerman,	UPR
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significant damage (see summary of effects in Tanner ​et al.​ 1991). As forests were recovering 
from Hurricane Hugo, Hurricane Georges struck Puerto Rico in September 1998 with winds up 
to 150 km h​-1​ (Category 3, Miner Solá 2000). Based on records extending back into the late 
1800s, Hurricane Maria was the second most powerful storm to hit the island, surpassed only by 
the 1928 San Felipe Segundo hurricane. Other recent landfalling Puerto Rico hurricanes include 
Georges 1998 (Category 2), Hortense 1996 (Category 1), Hugo 1989 (Category 3), and San 
Ciprian 1932 (Category 2). Hurricane Georges followed a path similar to Maria after landfall, but 
then exited on the far southwest of the island (Fig. 1).  
 

 
 

Figure 1​ - A sample of historical hurricanes that have struck Puerto Rico (USGS, public domain 
https://www.usgs.gov/media/images/puerto-rico-hurricanes-map​) and tracks for hurricanes 
Maria and Irma 
 
Hurricanes Hugo and Georges stimulated a large amount of research on the effects of wind 
disturbance on tropical forests (e.g. Tanner et al. 1991, Yih ​et al​. 1991, Bellingham 1991). 
Generally, tall forests with denser canopies are more susceptible to wind damage (Everham and 
Brokaw 1996), suggesting increased vulnerability of older forest stands (Flynn ​et al.​ 2010). On 
the other hand, a dense, well-developed canopy may reduce tree mortality from tip-ups in 
water-logged soil (Arriaga 2000, Lugo 2008). Tree species differ strikingly in their susceptibility 
to hurricane disturbance (Zimmerman ​et al.​ 1994, Canham et al. 2010) and the nature of their 
recovery from wind disturbance (e.g. Walker 1991, Zimmerman ​et al.​ 1994, Uriarte et al. 2009, 
Canham et al. 2010). In general, pioneer and secondary forest species are more susceptible to 
damage than shade tolerant species, suggesting that second-growth forests dominated by 
these species may be more vulnerable to wind damage. 
  
A few studies examined the impacts of hurricanes at the landscape scale (Boose et al. 1994, 
Foster et al. 1999, Flynn et al. 2010). These studies suggest that forests growing at high 
elevation or on windward slopes are more exposed to wind damage, and may experience 
greater mortality from storm events (Everham & Brokaw 1996, Arriaga 2000, Bellingham & 
Tanner 2000, Boose ​et al​. 2004). The observed associations between topography and tree 
damage may also be mediated by soil characteristics. Trees growing in shallow soils on ridges 
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Organic	Matter
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CTE	Results
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Soil C significantly higher with debris addition + closed canopy at depth (50-80 cm) 10 yrs
after application.  No significant effect of debris addition + canopy opening. Gutierrez del 
Arroyo & Silver 2018 – Global Change Biology

Wood et al. – unpublished data
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