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Land Cover changes

Deforestation = Reforestation
Urbanization = Urban Sprawl

Total population (%)
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Climate changes

* Drought * Sea Level Rise

2000-2009

ux*“"t
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Pacific

Ocean
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Annual Palmer Drought Severity Index, Dai 2010  Shoreline retreats in Southern Puerto
Rico (1936~2005, Diaz 2008)
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Overarching scientific questions

How do the land use changes (reforestation and
urbanization), interacting with climate change
(drought and sea level rise), impact the vulnerability
and the adaptation capacity of tropical wetlands

spatiotemporally during the past 33 years in Puerto
Rico? and

What are the potential adaptive management plans for
sustainable coastal wetlands in the context of climate
change?

Land-Cover / Land-Use Change
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othesis 1

* In spite of reforestation, island wide forests were
fragmented by the urban sprawl, especially the low-density
residential development. However, the coastal wetlands
may aggregate due to the policy change, e.qg., the
implementation of The RAMSAR Convention on Wetlands.
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Hypothesis 2

* Land use and future climate changes will make coastal
wetlands more vulnerable by reducing water supply,
decreasing water quality, and retreating shoreline
due to sea level rise.

e Integrated analysis at Watershed scale

e SWAT (Soil and Water Assessment Tools)
CLUESs (Conversion of Land Use and its Effects)

e Drought
Consumption
Sea level rise
—> water quantity|

water quality §

San Juan Bay Estuary Program
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Patterns in Land Cover Change

Changes in total coverage

1977-1991 — Rapid urbanization (39% increase)
+ reforestation (32% increase)
1991-2000 — Reforestation slowed down,
urbanization mostly in the form of urban sprawl.

1977-1991 — Vegetated wetlands expanded by 22% with
significant increase in emergent wetland (45%)

< partly due to the abandoned agriculture in lowlands
(agriculture decreased by 78%).

1991-2000 — vegetated wetlands kept slowly increasing.

O mrEE
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erns |
— Fragmentation

Total areas of both forest and vegetated wetlands increase.

1091-2000

Reforestation (-) and Urbanization (+)

—> more fragmentation in forests

RAMSAR, enforced conservation

- reduced fragmentation in vegetated wetlands

_ Forests | |Wedands |

Area (ha)
# patches
Mean patch size (ha)

@ Normalized landscape
Land-Cover . Shape index

Program

1991
403,941
88,974
454

0.13

2000 1991 2000
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~ Fragmentation — local scale

LLand covers of Urban, Forest, and Wetland in 1977, 1991,
2000

Scale: 3 km X 3 km
Fragmentation index

e Boundary edge length per focal type area

P, = L.Zeilzai

e Boundary edge length to Inner pixel len
p3 % Zei / Zec

Spatial error models
— biophysical and socioeconomic variab| SR
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Urban Patchness
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e

Spatial Error Model for Urban

p,,, = 0.8354+0.1036D — 0.00661D? £ 0.01574S
10.019265, — 0.000465P,

D, o, =1.5691+0.0992D — 0.00394D? + 0.05690S
10.091235, — 0.000855P,
Proo =1.5611+0.1051D — 0.00298D? + 0.05464JS
10.100455, —0.000812P,

D — distance to urban centers

S —slope

o, — Standard deviation of slope
P, — population density
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rends in Climate hage

* Drought detection in 2000-2009 (Dai, 2010)

* Rainfall decrease trend detected at El Yunque in 1988-
2002 (Heartsill et al. 2007)
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rends in Climate Change

* Time series analysis on local meteorological records from
1970 to 2011

East Arecibo

Rio Piedras

Canovana™

: JdainavDiaz g
¢ YPounce 4E 2

* Great uncertainty / discrepancy between global prediction
and regional reality due to the complex interactions

between regional ecosystems and the microclimate system
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