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Amenaza voraz a un santuario

Estas imagenes se basan en fotos aéreas tomadas entre 1936 y 1995. Las mismas revelan que la periferia
de El Yunque era una zona agricola con pocas areas urbanas, pero poco a poco fue poblandose con
desarrollos urbanos y comerciales a pesar de los reglamentos que se aprobaron para impedirlo.
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Zoning plan (1983)
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Urban land cover and zoning
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Land cover category
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Urban land cover: 1998-2010
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SCOSYITEM SERVICES

Introduction

Forest ecosystem services {benefits provided by forests to
people and other living organisms) result from a vanioty
of ocosystem processes and functions. Yot, the availability
and the potential to provide these services do not depend
on forast processes and functions alone. They also depend
on policies, regulations, decisions, and actions people
make regarding the use and management of forests and
the services forests provide. Hence, any effort to promote
consarvation of ecosystem services and their wise use
requires the intagration of the different stakeholders that
use and affect those services into the development and
implementation of conservation strategies. Moreovar,
promoeting the participation of stakeholders is espocially
important in locations whera centralized, top down
approaches to resource conservation have not produced the
& pectad results.

El Yungue Naticnal Forest, located in eastern Puarto Rico,
provides avariety of ecosystem coe—including clean

ir, water, and recreation—that are essential to thewell
being of pecple in communities surrounding the forest
and beyond (Figure 1). Rapid changes in urban and built up
areas in eastern Puerto Rico have put El Yunquo under high
prassure for urban dovelopment (Figare 2). These changes can
altar forest processes and functions, and thus the seovices
provided by the forest. Zoning regulations for guiding

Figere | B Yuague provides 2 varkety of ecosystems services, suchas
chean water and rocreation, that benafit surrounding communities

urban expansion and minimezing its offacts on the forest
hawe had Emited success; much of the urban expansion
during the past docades has cocurrad within zoning districts
where urban uses were not criginally planned. This limitad
success has rosultad from poor enforcement of zoning
regulations; it could also be a result of the implomentation
of top-down models of land use and resource management
that often excludes poople at different lawels, such as local
communities and other stakeholdors.

Agure 2 Urban axpansion s considared one of the mais factors affecting
E Yungee Natiosal Forest and tha sorvices that it prowides

To begin to address those issues, we doveloped 2 study

that incorporated the views and perspectives of different
stakeholders rogarding tha ecosystem services providod by

El Yunque. We daveloped a mathodology that integrates
different rescarch methods and participatory techniques.
The techniques can help natural resource managers,
specialists, and researchers of other national and state
forests better understand poople’s know ladge and awarenoss

of ecosystom sarvices and the factors affecting these sorvices.

The techniques and the products reszlting from them can be
usad to assist in the management and planning of land usa,
ocosystomn services, and natural rescurces in general.
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Multi-criteria evaluation analysis (MCEA) -
the implementation of decision-making rules to
identify and enable the combination of many
criteria, in the form of GIS layers, into a single
map - and Geographic Information $ystems
are two examples of tools that aid in the
development of geographic data and maps for
different purposes.



We used MCE analysis and GIS tools to develop a map that
shows areas in which protection against urban expansion would
help to ensure the continued provision of the El Yunque’s

ecosystem services.
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Ecosystem services are the benefits that the
functions of ecosystems provide to people and other
organisms. These services have been classified into
four groups of benefits: provisioning, regulating,
socio-cultural, and supporting,.

* Provisioning services are the products and goods
produced by ecosystems and obtained directly from
them. These are the most tangible benefits derived
from ecosystems,

» Regulating services are the benefits obtained
through the natural regulation of ecosystem
processes.

» Socio-cultural services are the benefits to human
well-being that are received from ecosystems. Most
of these benefits are non-material and sometimes
they are intangible.

 Supporting services are the ecosystem processes
that are necessary for the production and delivery
of all other ecosystem services, Their benefits
are indirect and play out through the capacity of
ecosystems to supply all other services.



Generalized procedure for conducting a MCEA using GIS

Define the objective

}

Identify the criteria Non-GIS procedure:
« Constraints ~ facilitator and
+ Factors stakeholder inputs

!

Weight the factors

:

Map the criteria

- GIS procedure:
Run the MCE module technical expertise

in the GIS Program required
+ Standardize criteria

« Set criteria weights
« Run the module




Step 1: Define the objective of the analysis

Project’s objective:
Identify lands wherein protection from urban expansion would
help to ensure the continued provision of El Yunque’s ecosystem

services.

Step 2: Identify the criteria

- Constraints are criteria that exclude areas from the
analysis.

- Factors are criteria that influence (enhance or detract)
the viability of the objective under consideration.

Project’s constraints:
Areas that were already covered by built-up land, and areas
that have a formal conservation status or designation,



|ldentifying the factors...

| Zlevaties (P4
| G Bls

B Hndenas.
Smiliny CPees)
|

LA (Aenoed
(i el
S

| Saane
Lonapnit (0°4)
[ S
Sabud [wrs)

Pair-wise matrix comparison



Step 3: Weight the factors

Box 1. Factors, their relative importances, and scores

FACTOR D RIVER D EYNF FOREST NE QUAD LAND CONN WETLAND SCORE
D RIVER D River D River D River D River Wetland 4
D EYNF D EYNF NE Quad D EYNF D EYNF 3
FOREST NE Quad Land Conn Forest 1
NE QUAD Land Conn NE Quad 3
LAND CONN Land Conn 3
WETLAND 1
Six final factors: Box 2. Factors and their weights

- Distance from rivers

- Distance from El Yunque’'s

Distance fromrivers 0.2667

boundary Distance from El Yunque 0.2000

- Forest land cover Forest land cover 0.0667
- Northeastern portion of the StUdy Northeast quadrant 0.2000
ared Landscape connectivity 0.2000

- Landscape connectivity Wetland cover S
Total 1.00

- Wetland land cover




Step 4: Map the criteria

- A GIS layer was generated for each criterion: constraint and
factors

- Layers were either continuous or categorical:

Constraint: Categorical layer
- Built-up + protected areas

Factors: Continuous layers

- Distance from rivers
- Distance from El Yunque’s boundary
- Landscape connectivity

Factors: Categorical layers
- Forest land cover
- Northeastern portion of the study area
- Wetland land cover




Step 5: Run the MCE module in the GIS Program, in
this case using IDRISI

- Steps carried out using the Decision Support Wizard:

Specify the objective (enter a file name)

Indicate the file names for the GIS layers representing the
constraint and factors
*Establish factor’s relationship with objective

Each factor is standardized (scale O — 255)
Enter the weights already calculated

Run the MCE module to create the final map by
following the wizard.
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- Urban areas
- Protected areas

(Continuous data*)

Protection against
urban expansion

219 - 255
199 -218
191 - 198
181- 190
168- 180
152 - 167
142 - 151
129 - 141
23-128

* Note:

For visualization
purposes, the
continuous data were
classified into nine
categories.



Related analysis: Categorical/binary map output...
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ulti-criteria evaluation
and GIS for decision making
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El Yunque Ecosystem Services Project: Fact sheets and Guides
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Elfunque Ecosystem Services

El vunque Mational Forest, located in eastern Puerto Rico, provides a wariety of ecosystem
senrices—including clean air, water, and recreation—that are essential to the well-being of
people in communities sumounding the forest and beyvond. Rapid changes in urban and built-up
areas in eastern Puerto Rico hawe put El unque under high pressure for urban development.
These changes can alter forest processes and functions, and thus the services prowided by the
forest. Zoning regulations for guiding urban expansion and minimizing its effects on the forest
have had limited success; much of the urban expansion during the past decades has ooeurred
within zoning districts where urban useswere not ariginally planned. This limited success has
rezulted from poor enforcement of zoning regulations; it could also be a result of the
implementation of top-down models of land use and resource management that often excludes
people at different lewals, such az local communities and other stakeholders.

To begin to address these issues, we developed a study that incorporated the wiews and
perspectives of different stakeholders regarding the ecosystemn senvices prowided by El vunque.
e developed a methodology that integrates differant research methods and participatony
techniques. The techniques can help natural resource managers, specialists, and researchers of
other national and state forests better understand peoples knowledge and awareness of
ecosystem senvices and the factors affecting these senvices. The techniques and the products
rezulting from them can be used to asz=ist in the management and planning of land use,
ecosystem senwices, and natural resources in general.

El Yungue ecosystem services: A partipatory research approach POF

Thissummarny prowvides an introduction to the reseamch project, describes the study area and the
paticpants, and detailsthe main goals and objectives,

Fact Sheets

A ozeries of fact sheets was developed from the rezearch findings to provide information that can
azzist land-uze planning, decision making, and management around El Yungque Mational
Farest.

Guides

Aozeries of guideswas deweloped to describe the techniques that were used in the study and to
provide step-by-step instructions in their uze. These techniques can be used by others to conduct
studies orimplement projects on similar topics. The guides also provide the main findings of
the different components of the study.

GIS Datz

Land cover data layers in shapefile format for the region composed by the eight municipalities
that have a portion of El "unque Mational Forest within their boundaries {also attached).
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InterfaceSouth - Centers for Urban and Interface Foreshy
PO Baw 10305 § BIOG. 1549, Mow ey ., Galnesvilie, FL 39511-0305
3523752270 | 352.375.4535 fme

To learn more about the

project:

IntersaceSouth, USDA Forest

Service

http://www.interfacesouth.org/
projects/ el-yunque

Tania del Mar Lépez Marrero
tania.lopezi@upr.edu



