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OBJECTIVE

. Provide an overview of Puerto Rico’s
natural and socioeconomic system’s
vulnerability to climate change.

- Discuss potential adaptation
strategies, challenges and coastal
zone management priorities for the
next decades.



OVERVIEW

. Relevant socioeconomic statistics.

. Storm,, Flooding, erosion and sea level
trends

. Potential Impact analysis (i.e. coastal)
. Adaptation strategies

- Blodiversity

. Challenges

. PRCMP Priorities






Puerto Rico
RELEVANT STATISTICS

Emerged land area: 9,497 km2 (3,508 mi 2)

Territerial waters: 9 nm (10.35 stat. mi)
Population: 3.9 millon (26" U.S. largest )
Coastal Zone Population: 2.73 millon (70%)
40% urban land area
GDP: ~$ 56.5 billion/yr
Construction value: ~$ 6.4 billion/ yr
(Housing, Roads, schools,industrial,commercial buildings)
Industry: $25.4 billion (45%)
Tourism: $4.1 % billion (7%)

12,900 hotel rooms
10,292,000 people used the San Juan Int’l airport
1,350,000 tourists arrived by cruise ships

Agriculture: $0.7 billion  (1%)
Source: PRPB 2005-6



INERASTRUCTURE WITHIN 1 KM OF THE COASH]

"Ejght ports

"Ejght airports

"Five power plants

=1080 miles of sanitary Iinfrastructure

=81 Industrial lots

*114 miles of primary roads



Why should a smalliisland be cencernead
apeult climate change?

Over the next 100 years, small islands are likely to
experience:

e [ncrease in Surface Temperatures between 1.4°C and 5.2°C

» Sea level Rise between 34 to 98 cm

« Changes in rainfall patterns and flooding during wet seasons.
 [Increase in the frequency of extreme events

» Possible increase in the intensity of tropical cyclones and
changes In their tracks.

* Increase Iin frequency of extreme temperatures.

sLess rainfall during dry seasons.

sIncrease in sea surface temperature.

eSocioeconomic and environmental impacts

Skepticism V. precautionary principle?



Is Puerto Rico vulnerable to CC-SLR?

Vulnerability is a function of a system’s
sensitivity to climate and the capacity of that
system to adapt to climate changes.

In other words, systems that are less able to
adapt to changes are generally considered to be
vulnerable to climate change impacts (i.e. coral
reefs ...wetlands?, beaches ?)

Are iImpacts associated to vulnerability?
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Projected changes in global temperature:
global average 1856-1999 and projection estimates to 2100
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Figure 2: Surface Temperatures over the last 1,100 Years
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Rank Country Annual CO%emissions Percentage of total emissions
(x10" tonsl/yr)

100.0 %
[5]

4.6 %

/
6 808,767 3.0 %

8 587,261 2.2%

South Korea

10 s

449 948 1.7 %
Mexico

12 437,032 1.6 %

14 378,250 1.4 %
373,693

16 331,795 1.2 %

530,497
18 330,039 1.2 %

Australia 1.2 %
20 308,393 1.1 %



What is driving
climate change

How the climate
responds

Examples
of impacts

Examples of
resulting hazards

and implications

. GHG Increase in greenhouse gas emissions

<

Increase in climatic
variability,e.q. rainfall,
tropical cyclone intensity

Increase in air/sea
surface temperatures

Beaches submerged Coral bleaching » Submergence, silting

and loss of sea-grass
beds

» [ncreased incidences
of biotoxins and
algal blooms can
contaminate fish

& Coastal lands inundated

# Salinisation of coastal

: » Damage to mangroves
aguifers

impairing their function

‘ » Salt water intrusion into
mangroves and
estuaries

= Physical damage to coral
reefs caused by storms

e Structural changes in the
fisheries sector

v

Mangrove shoreward retreat
loss of fresh water aquifers
Increased incidence of fish poisonings
Damage to dive tourism
Coastal lands inundated
Destruction of human settlements

, o ——
Many economic, social and environmental impacts and W
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POPUILATIGON

—3.9 million

= Aprox.1,100 people/mi 2

= Increased 8% over last decade
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Geoclimatic Units

GEOCLIMATIC ZONES: 28
WOODY VEGETATION FORMATIONS: 21



Vertebrate Species Hexagon Range Map - Pre-review  Map Date: 12 January, 2004

PRGAP Scientific Name: Buteo platypterus brunnescens Residency Status: Breeding Endemic

PRGAP Common Name: Puerto Rican Broad-winged Hawk Occurrence Status: Rare

PRGAP Species ID: ABNKC19052 NatureServe Global Rank: G5T2Q (species level)
Taxonomic Class: Aves Federal U.S. ESA Status: Listed Endangered (LE)
Taxonomic Order: Falconiformes PR Natural Heritage Status: Critically Endangered (CR)




Leyenda - Map key:

[7///] Extensiones marinas - Marine extensions

- Reserva Nacional de Investigacion Estuarina -
National Estuarine Research Reserve

E Bosques estatales - State forests
|:| Reservas naturales - Nature reserves

- Reservas marinas - Marine reserves . § . _—
Limite de la zona costanera marina (9 millas nauticas) -

Coastal zone maritime boundary ( 9 nautical miles)

A

N

Escala - Scale: 1: 850,000

|:] Refugio de Vida Silvestre Estatal - State wildlife refuge
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Estado Libre Asociado de Puerto Rico
Departamento de Recursos Naturales y Ambientales
Programa de Manejo de la Zona Costanera

0 8 16 24 Miles
e —

Distribucion de Arrecifes de Coral(1) MEstades03
Leyenda: (1)Fuente; NOAAMNOS
[] Artificial [ ]Patch Reef (Aggregated)
[ Colonized Bedrock [ Patch Reef (Individual)
[ Colonized Pavement [ Reef Rubble
[ Colonized Pavement with Sand Channels [ ]sand
[ Jland [ Scattered Coral/Rock in Unconsolidated Sediment
[ ] Linear Reef [ Seagrass
Macroalgae I Spur and Groove Reef
I Mangrove [=] Uncolonized Bedrock

[ Mud Unknown




Leyenda - Map key:

\:' Humedales palustres - Palustrine wetland - Humedales estuarinos - Estuarine wetland Limite ce las gy lemitanaleside Pueng R'CO. (9 millas nauticas) -
Coastal zone maritime boundary ( 9 nautical miles)

Areas Naturales Protegidas - Natural Protected Areas I:' Humedales marinos - Marine wetland
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Natural Protected Areas Statistics

Total protected areas (land) 8.24%

Total protected estuarine wetlands 31.80%

Total protected reefs 51.49%

Total protected sea grasses 49.24%



Explanation

Bathymetry

Depth in meters




Explanation

Shoreline Date
OZ2M085M12935
D22 1/M195632
D3300 1971
TR0 DTFA
DMr2a/197 7
O3/MM5/M1983
01/18/19387
04/13/1989
Dar24/1999
DSw2 1,200
1200652005
Transect Locations
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Explanation

Shoraeline Date
D2/08M1938
D2/21/1963
D3 30MM197T1
1031974
DAF25M 197 T
D3MM5MM19283
D1M18MM98 T

- A1 318
D821 904
DEr 21,2004
1 2M65 2005
Transect Locations




Explanation

Shoreline Date
O208M1935
OX21M1M1963
O3F201971
TON031974
D289y 7

- D315/ 1983
o1 amMoar
- D41 31939
O8524/1994
OS2 1 2004
1208 2005
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Explanation
Shoreline Date

02081926
022119583
032201971
1O E197 4
/2811977
031519023
1M1 aenaayr

- 4131920

O8/24M1994
OO 21,2004
12E2005

Transact Localiions
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Accommodation

Adapting te CC-SER
I Puerte Rice

1. RETREAT
New vs. Existing structures

2. ACCOMMODATION
Water or coastal dependant

structures

Port operations, airports,
public infrastructure,

access roads

3. PROTECTION
Structural, non-Structural
and integrated solutions



PROTECTION STRATEGIES:

Mangrove and dune
systems protection

Attinctally Eﬁfﬂiﬁ , Wetlands protection,

Aific i reef EH“*‘“E““ PF-NN- Y rcstoration and
- AL I L R R e
: i enhancement

s NN

eArtificial reefs

——— eIntegrated options
Integrated shore protection system
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- sedimento 1
- sedimento 2
! sedimento 3
- océano
- arrecifes

- vegetacion sumerjida
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‘.é ARRECIFES DE CORAL: SEDIMENTACION

COASTAL ZONE
MANAGEMENT PROGRAM

La degradacion de los arrecifes de
coral de borde es mayor en aguellas
cuencas y areas costeras donde la
poblacion es mayor y las descargas
y fuentes terrestres de sedimentos
son mas altas.
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Impacts off Sedimentation en ceral reefrs

Major impacts of river-derived sediment and
nutrients:

Reduced light penetration
Reduced live coral cover,
e reduced coral abundance and diversity

* Increased algal and sponge density and
diversity.



Leyenda

E Cuencas hidrograficas - Humedales estuarinos
—— Hidrografia
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ARGO is a global array of 3,000
free-drifting profiling floats that
measures the temperature and
salinity of the upper 2000 m of
the ocean.

This allows, for the first time,
continuous monitoring of the
temperature, salinity, and
velocity of the upper ocean,
with all data being relayed and
made publicly available within
hours after collection.



GLOBAL SYSTEMS MONITORING

neen

The National Ecological Observatory Network
IS a research platform designed to advance
understanding of how ecosystems and organisms
respond to variations in climate and changes in
NATIONAL ECOLOGICAL OBSERVATORY NETWORK |and use.

NEON is the first long - term ecological observatory conceived as
a continental - scale research network; equipped with standardized
sensors, cyber-infrastructure, and data - collection protocols across
the network; and designed to address simultaneously a
common set of research questions and support investigator
- driven ecological research in all regions of the United States.



Puerto Rico
CHALLENGES

Increase knowledge about trends of resource
abundance and distribution

Increase understanding of interspecies and
species-habitat relationships

Contribute to increase knowledge about
climate change, sea level rise and their
Impact on terrestrial, coastal, marine and
socloeconomic systems.

Effectively address human use patterns that
may affect resource sustainability and
biodiversity



Puerto Rico
CHALLENGES

mprove predictions ofi weather and climate
change and their effects on coastal communities

Reduce public health risks

Protect healthy coastal marine ecosystems (i.e.
wetlands and coral reefs systems) and support
habitat restoration projects.

Enable the sustainable use of marine and coastal
resources.

Develop better tools and techniques for coastal
hazards protection (l.e. Early warning systems)




PRIORITIES:

Strengthen and ensure access to the best information available
In order to support decission making (in both the Public and
Private sectors.)

Establish the Island-wide baseline for the Public Demain
Maritime Zone (Setback plus conservation easement).

ldentify and protect key geomorphic features that reduce
coastal communities vulnerability to hazards.

Protect coastal wetlands and coral reef systems from stressors
such as nonpoint pollution (i.e. Sedimentation) through land
acqguisition and active management.

Conduct coastal communities vulnerability assessments.

Identify adaptation mechanisms for communities at risk.



CONMMONWEAILTH PARTINERS

» PR Planning Board

» DNER

» PR Envirenmental Quality Board
= Department off Agriculture

» Housing Department

» Department off Health

e Cultural Heritage Institute

» Puerto Rico’s Tourism Company
e University of Puerto Rico

e Sea Grant

e Coastal Municipalities (43)

Other Commonwealth partners:

FEDERAL PARTNERS

*NOAA OCRM
*NOAA NOS
*NOAA National Geodetic Survey

US Geological Survey

«US Environmental Protection Agency.
sCaribbean Fisheries Management
Council

sInternational Institute of Tropical
Forestry

sNatural Resources Conservation
Service

TECHNOLOGY:

University of Puerto Rico — Marine Sciences Department Gjs

e University of Puerto Rico — Health Sciences Department
e Puerto Rico Water Resources Institute
e Puerto Rico Forest and Natural Reserves Systems

Remote sensing
Mass education
and outreach

e Community based organizations and NGOs
e Other Universities and Research Institutions



FOERTORICO

COASTAL ZONE
MANAGEMENT PROGRAM
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Www.drna.gobierno.pr
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