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Overview

• In September 2017 hurricanes Irma and María struck Puerto Rico causing 

ca. $90 Billions (USD) in damages (NOAA 2017) and nearly 3,000 deaths 

(GWU 2018).

• Preliminary studies from Landsat 8 images suggested it may have caused 

mortality or severe damage to 23-31 millions trees (Feng et al. 2018). 

However, newer and more robust studies are underway.

• Severe damages was caused to the Arboretum Doña Inés Park, an urban 

forest composed native and endemic species in San Juan.

• Hurricanes are part of our ecosystems.
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Arboreto Parque Doña Inés

4.85 ha

Planted since 

2004

1,300 plant specimens (2-14+ yrs)

250+ native species (wild collected)

45 endemics

37 Critically Endangered

18 of the 50 protected by USFWS & 

DNER)

1,800 mm of rainfall/yr



Our wost nightmare in September 2017

(89 years since the last catastrophic one)

Hurricane Irma

Landfall in PR: Sept 6, 2017

Cat 5 (297 km/hr)

San Juan received ~130 km/hr

Hurricane María

Landfall in PR: Sept 20, 2017

Cat 4 (252 km/hr)

San Juan received all its force, but it left PR as Cat 3

San Juan (Arboretum Parque Doña Inés)



Drone images – 7 days after Hurricane María



Ground sampling methodology

• In the urban forest, Arboreto Doña Inés 

Park in San Juan, a total of 465 native and 

endemic trees (36%) of its living collections 

were killed by uprooting, snapping their 

trunks and canopy, and almost 100% were 

defoliated. Ten spp. were lost from the 

collections. Few specimens were saved.

• DBH, height and took notes on the damage.

• Living trees were GPS and tagged.

• Para La Naturaleza provided assistance.



NASA Goddard’s Lidar, Hyperspectral and Thermal airborne imager

https://gliht.gsfc.nasa.gov

https://gliht.gsfc.nasa.gov/


Arboretum in Mar 2017 and in Apr 2018 (Hurricanes Sept 2017)



Infrared

Mar 2017 Apr 2018



Normalized difference vegetation index (NDVI)

Mar 2017 Apr 2018



A mix of before and after



Mar 2017 Apr 2018

Maximum Likelihood Analysis (3 cm pixels) – 5 classes

Intense green = forest

Light green = grass

Gray = roads

Orange = buildings

Red = Walkways

Forest before: 77 M pixels (3 cm)

Forest after: 44 M pixels (3 cm)
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