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WG1:  Historical trends and projections:

1 Atmospheric temperature1. Atmospheric temperature
2. Precipitation
3 Extreme events (downpours)3. Extreme events (downpours)
4. Hurricanes 
5. Sea surface temperaturep
6. Winter swells
7. Sea level rise
8. Ocean acidification
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WG 2:  Ecología y Biodiversidad

1 W tl d1. Wetlands
2. Mangroves
3. Coral reefs
4 Beach systems4. Beach systems
5. Seagrasses (SAV)
6. Coastal lagoons
7 Estuaries7. Estuaries
8. Keys and islets
9. Bioluminescent  bays
10. Sea turtles
11. Fisheries
12. Marine mammals
13. Reptiles
14. Anphibians
15. Forests
16. Wildlife
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WG 2: Ecology and BiodiversityWG 2:  Ecology and Biodiversity

Coastal and marine resources will be affected by a number 
of consequences of climate change, including:

Hi h l lHigher sea levels
Higher sea temperatures
Changes in precipitation patterns and coastal runoffg p p p
Changes in storm tracks, frequencies, and intensities



Air TemperatureAir Temperature

• On average, the temperature increased island‐wide O a e age, e e pe a u e c eased s a d de
annually 0.014°C from 1970‐1995 

• 12 stations out of 16 (75%) used throughout the island 
expressed positive trends  from ~1948 to 2007

• There is evidence of heat islands within Puerto Rico as 
ll V lá L d t l (2006) ti th t thwell. Velázquez‐Lozada et al. (2006) mention that the 

temperature of City of San Juan has grown at a rate of 
0.06 ° C over the past 40 years. p y

• Therefore, Puerto Rico is getting a little warmer which is 
consistent with regional (Caribbean) and global trends. 



PrecipitationPrecipitation

• Analysis dates (roughly 1948 to 2007): 

• Results of trend analysis show no clear trends can be established
concerning the total annual rainfall at the island, since many stations show 
increased (14 stations), others show a decrease (12 stations) and some do f P
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not reflect trends. 

• Even though a single standard for the whole island cannot be determined, 
slight changes in spatial distribution of rainfall can. 
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• Southern region expressed positive trends in annual rainfall. 

• Western region expressed negative trends in annual rainfall

• North‐central regions and east of the island – no clear patternhe
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North central regions and east of the island  no clear pattern.

• There are observed seasonal trends. Summer rainfall has expressed 
negative trends in almost 25 out of 36 stations (70%) with no significant 
changes in autumn and spring
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changes in autumn and spring. 



Puerto Rico has already experienced a 
37% increase in the amount of very37% increase in the amount of very 
heavy precipitation from 1958‐2007 

Source: NOAA – US Global Change Research Program





San Juan Monthly Mean Sea Level 1962-2010
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Magueyes - Monthly Mean Sea Level 1955-2008
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Sea Surface Temperatures (SSTs) ‐
CariCOOS
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SST data from CaTS.  The slope or SST 
trend between 1993 and 2007 was linearly 
estimated at 0.026 (+/‐.01) degrees Celcius 

SST anomaly data from OI.v2 SST 
product for the CaTS region 
(Northeastern Caribbean) from 1982 
to 2011 A linear fitting of the dataper year to 2011.    A linear fitting of the data 
yields a slope  of 0.023 degrees (+/‐
0.002) Celcius per year.
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Biophysical effects of relative sea level rise (climate and nonclimate factors, from Nicholls, 2002).

Biogeophysical effect
Other relevant factors

Climate Nonclimate

Inundation, 
flood and storm 
damage

Surge Wave and storm climate, morphological 
changes, sediment supply

Sediment supply, flood 
management, morphological 
changes, land claim

Backwater effect Runoff Catchment management and Backwater effect 
(river)

Runoff Catchment management and 
land use

Wetland loss or change CO2 fertilization
Sediment supply

Sediment supply, migration 
space, direct destruction

Beach Erosion Sediment supply, wave and storm 
climate

Sediment supply

Saltwater 
intrusion

Surface waters Runoff Catchment management and 
land use

Groundwater Rainfall Land use, aquifer use

Rising water tables/impeded 
drainage

Rainfall Land use, aquifer use
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WG 2:  Ecología y Biodiversidad

1 H d l *1. Humedales*
2. Manglares*
3. Arrecifes de coral*
4. Playas*y
5. Vegetación acuática –yerbas marinas*
6. Lagunas costeras
7. Estuarios
8 Cayos e islotes8. Cayos e islotes
9. Bahías bioluminescentes
10. Tortugas marinas*
11. Pesquerías*
12. Mamíferos marinos*
13. Reptiles
14. Anfibios
15 Bosques*15. Bosques
16. Vida Silvestre



Coral Reef Stressors

Climate Change

Land‐based Sources of 
P ll iPollution

Fisheries Impact

Disease

Recreational Overuse

Lack of Awareness



Climate Change impacts on coral reefsClimate Change impacts on coral reefs

Climate change impacts are identified as the greatest global Climate change impacts are identified as the greatest global 
threats to coral reef ecosystemsthreats to coral reef ecosystemsthreats to coral reef ecosystemsthreats to coral reef ecosystems: : 

• Bleaching• Bleaching

• Disease and 
Mortality

• Ocean acidification
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Agriculture

g p

Urban sprawl

Flood control projects: 

(Water dams and levees restrict 

natural supply of sediment and 

fresh water to coastal wetlands )

Coastal erosion

Case study: Humacao
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• The ability of wetlands to migrate inland to areas of y g
decreasing tidal inundation along undeveloped shores is 
another way coastal wetlands can persist in spite of rising seas 
(Ross et al 2000)(Ross et al., 2000). 

• In many areas coastal development just above the extreme 
high tide line has limited or eliminated opportunities for 
wetland migration, a phenomenon that has been labeled 
“coastal squeeze” (Twilley, 1997). 

• As human development and climate change progress coastal• As human development and climate change progress coastal 
resources and infrastructure become more vulnerable.
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Concurrent Breakout GroupsConcurrent Breakout Groups

Coral ReefsCoral Reefs
Facilitators: Antares Ramos  and  Sean Griffin

Fi h iFisheries
Facilitators: Lisamarie Carrubba and  Michelle Scharer

Wetlands
Facilitators:   Ernesto Díaz and Bill O’Beirne

Marine Mammals and Sea Turtles
Facilitators: Nilda  Jiménez and Carlos Diez 


