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Park Suitability Index: Analyzing parks and Geodesign in the context 
of a rapidly urbanizing area, Central Florida, USA
Problem statement
The purpose of this research is to isolate parks as a key ele-
ment of green infrastructure for landscape scale urban design 
and planning through Geodesign. While, the broader research 
investigates geodesign as a framework for studying and plan-
ning for landscape in a rapidly urbanizing context, traditional 
planning efforts do not integrate parks as critical design ele-
ments. The specific scope of this research study is limited to 
the urban core area 10*10km. More broadly, we have defined 
a 40X*40km square boundary around the Orlando Metropolitan 
area for this study. To integrate parks in this Geodesign study, 
we develop and test a Park Suitability Index (PSI). The metric 
will serve as a baseline for assessing current park conditions 
and evaluating alternative design and planning scenarios.
Research aims 
• To develop a spatial metric for evaluating the form and distri-

bution of the quality of parks in the context of regional plan-
ning through geodesign.

• To apply Geodesign as a framework for investigating land-
scape infrastructure that informs planning practice, especially 

in the context of rapidly urbanizing regions.  
• To use the results for exploring alternatives scenarios for park 

planning in the Orlando Metropolitan Region until 2050.
Background 
The Orlando metropolitan region’s population is increasing rap-
idly, with a projected population of 1,900,600, 2,362,600, and 
3,005,915, in 2020, 2035 and 2050 respectively. Combing these 
with an historical of land use change, parks are secondary con-
siderations of what has been design and planning almost ex-
clusively focused on low density housing. Currently, a total of 
1,194,707 residents live in 442,484 household units (FGDL, 
2019). Regionally, the population of Orlando currently residents 
in 0.2% high density units (HDU), 1.2% medium density units 
(MDU), and 98.5% low density units (LDU), 40% of all Orlando’s 
HDU and 52% of MDU is found in the study area. To investigate 
planning alternatives, we propose to convert projected house-
hold (HHD) demand from LDU to HDU and MDU, relying on the 
existing distribution of housing types in 10*10km area. Current 
park conditions are assessed using our PSI and allocated ac-
cording to housing conversion assumptions.

Major Requirements 
• Identify the needs of parks using a Park Suitability Index (PSI);
• Identify the spatial patterns of projected population growth 

pressures (i.e., primarily sprawl) and anticipated environmen-
tal challenges;

• Accommodate for projected demographic and housing needs 
with Early, Late, and Non- Adopter chronologies;

• Evaluate the impact of parks based on these alternatives’ sce-
narios.

Major Innovations 
• GRN1    Resilient Landscape Infrastructure  
• GRN7    Connectivity for Resiliency
• GRN8    Ecosystem Services of Green Infrastructure
• GRN9    Connected Green Infrastructure
• GRN10  Green Urban Streets
• MIX1  Mixed Use Development
• MIX3  Citizen-responsive Smart Cities
• MIX10   Managing High Density Locally
• MIX16   Sustainable Urban Infrastructure

Existing 2020 Early Adopter 2035 Early Adopter 2050

Early adopter scenario dimensions:
2020: Housing 
• Allocate 5,103 LDUs to HDUs located adjacent to major trans-

portation networks, based on 59% HHU increase from 2018.
• Increase density of residences under the guidance of resil-

ience, mixed-use, compact design, sustainability.
2020 Park Design and Planning
• Reshape parks in response to expected residential growth.   
• Add features for current parks such as: mixed-use, resilient 

landscape, smart growth management, ecosystem services. 
2035: Housing 
• Allocate 6,344 LDUs to HDUs again adjacent to major trans-

portation networks, based on 24% HHU increase from 2020.
2035: Park Design and Planning 
• Refine 2020 plan features of parks, to add more precise fea-

tures such as: ecosystem services, compact design strategies.  
2050: Housing 
• Allocate 8,071 LDUs to HDUs, based on 27% HHU increase 

from 2035.
2050: Park Design and Planning
• Scattered residential units are to be refilled into a 2020 urban-

izing context.
• Parks will have needs for updated functions based on citizen’s 

preferences such as: eco-friendly vision.

Project Surroundings

Late adopter scenario dimensions:
2035: Housing 
• Allocate 6,344 LDUs to HDUs, based on 98% HHU increase 

from 2018.
2035: Park Design and Planning
• Population burdens cause overuse of existing parks and a de-

cline of functions in parks for 15 years. 
• Under overwhelming population pressure, parks are now no-

tably located in HDUs.
• Given that urban growth for 15 years, it is difficult to update 

amenities in urban core area.  
• By contrast, Parks in the periphery of the urban core will be 

characterized by mixed use, citizen responsive, and smart 
growth.

2050: Housing 
• Allocate 8,071 LDUs to HDUs, based on 27% HHU increase 

from 2035.
2050: Park Design and Planning
• Continuing the trend of reshaping parks in the urban periph-

ery, multiple dimensions are considered such as ecological 
conservation, mixed-used, and smart growth.

Non and Late Adopter 2035 Late Adopter 2050

Location - 10*10km and 40*40km
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Most improved SDGs

Non adopter scenario dimensions:
2050: Housing 
• Allocate 8,071 LDUs to HDUs, based on 152% HHU increase 

from 2018.
2050: Park Design and Planning
• Parks will be subject to the most serious population pressure 

with a decline of functionality, typology, and amenities.
• Abandoned parklands will appear in the urban core areas.
• Parks away from the urban core are more easily to redesign. 
• The sprawl patterns of parks distribution may cause the ratio-

nal rethinking about updating park amenities. 

Introducing Park Suitability Index
In this Geodesign project, parks are used as an evaluative met-
ric and offered as a possible key element for planning Orlando’s 
rapid urban growth. While Orlando faces pressures of residen-
tial conversion from LUD to HUD, the existing park infrastruc-
ture was not designed to address these pressures. Parks will be 
measured through the lens of PSI with combining multiple at-
tributes of each park that are intended to serve as comparative 
measurements for informing land use planning and landscape 
design. In this pilot study, we introduce PSI with a small subset 
of variables and test these variables to explore how these parks 
attributes be impacted by housing pressure. The major selected 
variables (Table 1) include proximity, walkability, amenities, and 
typology. The primary results are shown in Table 2 and Table 3.

How do scenario address the sustainable 
development goal?
Parks offered a unique opportunity in the Geodesign frame-
work to achieve the sustainable development goals, which are 
WAT, GRN, TRAN, and RES with total possible score of 156. 
The Sustainable Development Goal scores (SDGs) illustrate 
that the early adopter ranks as having the highest scores of 
104, while late adopter ranks at second with a score of 59 and 
the non-adopter has the least score with only 17. We should 
emphasize that earlier adaptation results in the most benefits 
with regard to addressing population pressure and the needs of 
parks. However, we present some new insights into the employ-
ment of the SDGs. Since traditionally Geodesign has been con-
sidered as a system, the isolated factor of parks now requires 
a more holistic description in investigating this relationship be-
tween natural and human influences. However, apparently, the 
SDGs format cannot be fully carried out. 

Non Adopter 2050

Parks Ranked 
PA

Ranked 
DC

Ranked 
settle-
ment 
types

Ranked 
AH

Ranked 
UH

PSI 
scores

Harry P Leu gar-
dens

9 8 6 11 11 45

Gaston Edwards 
Park & Boat Ramp

10 3 6 10 9 38

Lake Druid Park 2 6 6 3 5 22
Orlando Loch Hav-
en Park

8 4 6 9 10 37

Park Lake 1 12 6 8 12 39
Lake Adair Park 6 10 6 5 4 31
Lake Ivanhoe Park 
(South)

7 5 12 2 2 28

Lake Ivanhoe Park 
(West)

4 1 6 1 1 13

Martin Luther King 
Jr Park

5 11 6 7 8 37

Mead Botanical 
Gar-den Park & 
Amphi-theater

11 7 6 4 6 34

Dubsdread Golf 
Course

12 2 6 6 7 33

Lake Ivanhoe Park 
(North and North-
west)

3 9 6 2 3 23

• Parks within a feature of [water access] were more walkable 
on average than those without. 

• Current PSI variables show no correlation between distances 
from urban center. 

• PSI needs further refinement.  
Challenges 
It is difficult to take one isolated design element, such as parks 
to inform planning and design practice, but isolating this variable 
illustrates the challenges facing cities when planning is focused 
exclusively housing or transportation. In this project, we focused 
on a pilot sample of 12 parks and the measured service area via 
only major roads. Although this is just a first step of PSI, it is a 
valuable method to continue discussing parks in an urbanization 
context. It also demonstrates the value for integrating other de-
sign elements in planning though the Geodesign framework.  
Summary
The introduction and implementation of PSI under the Geode-
sign framework offers an opportunity to discuss the desired 
functionalities, amenities, typologies, and features of parks. As 
place-based decision-making process, parks overcome hous-
ing pressure via the implementation of Geodesign efforts. PSI 
was designed by isolation; the future of PSI and the strength of 
this framework will be enhanced by this existing Geodesign plat-
form. 

Themes Acronym Park Suitability Index
1. Proximity DC Distances to the closest parks.

MAP The mean distance to all parks.
MCP The mean distances in ranges of 0- 400m, 401-800m, 

and 801- 2000m proximate to parks.
2.Walkability UH The numbers of household units within 2000m walkable 

distance from sampled parks.
AH The acreage of households within 2000m walkable dis-

tance from sampled parks.
3.Connectivity GN The ratio of greenness.

PA The acreage of individual park
TC Tree coverage

4.Amenities TRL Walking trails (Y/N)
BT Biking trail (Y/N)
PLG Playgrounds (Y/N)
PCF Picnic facilities (Y/N)

5.Typology NAP Nature parks (Y/N)
NEP Neighborhood parks (Y/N)
WA Water access (Y/N)

Parks Types Distances from 
DBB (miles)

PSI rank

Harry P Leu gardens Nature parks/ Gardens 2.5 1
Gaston Edwards Park & 
Boat Ramp

Nature park/ Boat ramp 1.5 3

Lake Druid Park Neighborhood park/ 
Open space

2.5 10

Orlando Loch Haven Park Neighborhood park/ Cul-
tural park

2.5 4

Park Lake Nature park/ Water ac-
cess

1 2

Lake Adair Park Nature park/ Water ac-
cess

1.5 7

Lake Ivanhoe Park (South) Nature park/ Water ac-
cess

1.5 8

Lake Ivanhoe Park (West) Nature park/ Water ac-
cess

1.5 11

Martin Luther King Jr Park Neighborhood park/ 
Mixed-use recreation

4 4

Mead Botanical Garden 
Park & Amphitheater

Nature park 3.5 5

Dubsdread Golf Course Neighborhood park/ Golf 
course

3 6

Lake Ivanhoe Park (North 
and Northwest)

Nature park/ Water ac-
cess

1.5 9

Table 2. Scoring PSI 

Table 3. PSI and settlement patterns  

Table 1. Park suitability index conducted in this study based on 
Apparicio, 2008, Nicholls, 2001; Wolch 2005, Browning & Lee, 
2017, Miyake et al, 2010, FRAGSTATS

Sample parks location

Identifying the trend 
• On average, the existing parks are project to be closer to 

the HDU (400-800,), while parks are further from LDU (800-
1200m).


