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Martinuzzi, Thomas J. Brandeis, Gabriela
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1. Low Area of Vegetation



Vegetation/non-vegetation based on 0.3-meter aerial photo

Il Vegetation

Non-Vegetation
(i.e. built-up)
Il Water

Martinuzzi et al (in rev)



Residential vegetation (yellow) vs. non-residential vegetation (green)
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(a) Residential vegetation cover (b) Non-residential vegetation cover

W b
.’—-ji/'f{
B % cover [13-10
! [ 11 -20
Bl 21 - 32 Il 61 - 97

% cover [111-30
[ 31 - 60

Martinuzzi et al (in rev)



% of total Median cover by Census

Ha  vegetation block group (%)
All vegetation 30,701 31.9
Residential
vegetation 3,377 11.0 14.1
Non-residential
vegetation 27,325 89.0 15.1

Martinuzzi et al (in rev)



1. Low Area of Vegetation
2. The Polluted River Had to be
Depauperate in Species






Actual Field Work

» Uncovered 120 taxa of aquatic
organisms (fish [12 species], insects,
crustaceans, other invertebrates,
reptiles)

* High fish biomass

* A rare sponge (Spongilla laba)

* A shrimp species thought extinct

(Palaemon pandaliformis) but actually
common in this river.






1. Low Area of Vegetation

2. The Polluted River Had to be
Depauperate in Species

3. The City is Biologically and
Ecologically Homogenized



Urban Forest Inventories for

San Juan:
Brandeis et al. 2014

* In 6.34 ha sampled at random in 2011:
86 tree and shrub species

* In 6.68 ha sampled at random in 2001:
/5 tree and shrub species

» Shannon-Wiener Diversity index of
3.277 and 3.101, respectively (not bad!)
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1. Low Area of Vegetation
2. The Polluted River Had to be
Depauperate in Species
3. The City is Biologically and
Ecologically Homogenized
4. Ecology Alone Can Solve the
Flooding Problem
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Flood Hazard Areas
(FEMA 2008)

- 100 year floodzone
- 500 year floodzone

[ | waterbody
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1. Low Area of Vegetation

2. The Polluted River Had to be
Depauperate in Species

3. The City is Biologically and

Ecologically Homogenized

4. Ecology Alone Can Solve the
Flooding Problem

D. The City is a Simple System



A SOCTAL-ECOLOGICAL-TECHNOLOGICAL SYSTEM (SETS)

Global/International
Municipal/State/Federal

Atmosphere Trade winds
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Municipalilties in trajectory of Hurricane Maria's eye:
Arecibo, Barceloneta, Florida, Manati, Morovis, Aguas Buenas, Ciales
Comerio, Corozal, Naranjito, Caguas, Cidra, San Lorenzo, Yabucoa.

0 25 50 100 km

* Preliminary trajectory (Source: NOAA National Hurricane Center)
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How did Urban Forests do?

» Those trees that were planted in the
wrong place perished.

» Urban forests experienced similar effects
as rural forests and they recovered as
fast.

» The city was hotter because of the loss of
forest canopy and leaves.

* People recognized the importance of
vegetation for water quality and advocated
reforestation.



Moving Forward: Maria Was An
Experiment That Can Benefit
Other Countries

Complex adaptive system's thinking
along the lines of SETS.

A focus on learning.
Increased participation.

Inclusivity, connectivity, and
Transparency.

Polycentric governance.
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Another problem caused by deforestation




ADAPTING TO ENVIRONMENTAL CHANGE

)

FUTURE
ADAPTABLE
SOLUTIONS
BASIC SOCIAL
ECOLOGICAL
CONFIGURATION

)

GENERATION OF NOVELTY & CHOICES

ADAPTABILITY, CHOICE, LEARNING, SELECTION

ALTERNATIVE
SOLUTIONS
TO PROBLEMS



Generalized Surficial Geology (Webb and Gomez
Gomez 1998)
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Land Cover (IKONOS 2002, American Forests )

- Tree cover

|:| Cropland, pasture, grassy areas
- Impervious surfaces
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2002 - 4 meters spatial resolution . 2010 - 0.3 meters spatial resolution
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Social-Ecological-Technological (SETS)

Effects of Maria
Changed the social, ecological and technological

conditions under which systems had to function.

Set organisms, institutions & organizations in
motion.

Reduced the connectivity among all subsystems,
isolating their components and retarding recovery.

Increased heterogeneity of conditions.
Induced creativity and innovation (legal and illegal).

Exposed social and technolgical weaknesses,
particularly governance.

Few weaknesses in forests.



The Anthropocene Challenges Cities

* By exposing them to novel changing
conditions.

« This includes extreme events such as heat
islands, rising sea levels, intense rainfalls,
long-lasting droughts, stronger hurricanes.

» Extreme events expose the weaknesses of
our social-ecological and technological
systems (SETS).

* They test our adaptability and resilience.



