INTRODUCTION

he land planning process is a complex activity. New regulations define what
T information must be assembled and submitted for projects, and a knowledgeable

public concerned with issues of sprawl and the environment has emerged.
Fortunately, robust digital tools are available for performing a multitude of tasks, from
evaluating a land parcel’s suitability for a particular use to visualizing the impact of a
development proposal. These digital tools have the potential to assist planners and
designers in making informed land planning decisions that benefit developers, the public,
and the environment alike. The key to unleashing the full potential of digital tools is to
learn how to integrate data among these powerful software applications.

This book is intended for land planning professionals and those laypeople who are
interested in land planning decisions in their neighborhoods, communities, or regions. The
twofold purpose of the book is, one, to illustrate how digital data is gathered, shared,
stored, managed, processed, and, finally, integrated into the land planning process; and,
two, to describe the digital tools that are used to inform decisions. Professional planners
and designers, interested citizens, decision makers, and students all can benefit from an
understanding of the important role that digital technology plays in providing a framework
for planning and design and how it can be used to represent concepts and final proposals.

BACKGROUND

Land is one of our most precious commodities. To paraphrase Will Rogers, “Put your
money in land, because they arent making any more of it.” Decisions about how land
should be used—whether for a commercial development, a park, a new town, a protected
wildlife habitat, a farm, or a residential community—occur at many different levels. And
these decisions have an impact at the neighborhood, community, and regional scales.

A rich array of digital data is available from local, state, and federal agencies. These
layers of digital data form a detailed representation of our planet, allowing us to analyze,
model, and assess the potential impacts of change. As data becomes more accurate,
detailed, and widely accessible, decisions regarding the land can be made in a more holistic
and timely manner.

Likewise, there are many digital tools that make it possible to access and process this
data into useful information. These tools enable us to see things we couldnt see before,
incorporate data that was once inaccessible, make decisions based on more than intuition,
and explore the widest range of alternatives possible.

Throughout the course of this book, we hope that you will begin to understand and
think about the following questions:
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Figure 1.1

Google Earth is

the most publicly
recognizable icon for
the rich tapestry of
digital data available
today.

60 miles

Figure 1.2

These simple
diagrams represent
the areas
encompassed by five
different powers of 10.
Planners and
designers should look
up two powers of 10
to see the full context
of a place and,
conversely, down two
powers of 10 to see
the details.

* How do we go about understanding the data and related issues of accuracy, relevance,
and compatibility?

* What are the issues that we must consider before incorporating digital tools into the
decision-making process?

* Which digital tools are best for different scales and different phases of the land
planning process?

* How can we use digital tools to improve the way we make decisions about the land?

FRAMEWORK FOR UNDERSTANDING
DIGITAL DATA

There are three critical elements to consider before applying digital data to land
planning: scale, process, and the digital tools.

Scale

The design firm EDAW, which has offices worldwide, classifies scale in terms of super
regional and beyond, regional, city, community, downtown, neighborhood, site, intimate, and
micro. This notion of a continuum of scales is similar to the imagery explored in Charles
and Ray Eames’s short film Powers of 10 (1968). The film starts with a close-up of a person
on a blanket within a 1 by 1 meter grid. The camera then zooms to a distance 10 times
away to an area 10 by 10 meters, showing two people on a blanket in an expanse of lawn.
At 100 by 100 meters, roads bounding the space become visible; and at 1,000 by 1,000
meters, it becomes evident that the open space is adjacent to Soldiers Field in Chicago. At
10,000 by 10,000 meters, the whole city of Chicago and a part of Lake Michigan become
visible. The film continues out to 10** X 10° meters, or 100 million light years, away and
then zooms in to 107* X 107" meters—to the subatomic level. In addition to showing
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extreme magnitudes of scale, this also illustrates the importance of understanding relative
scale. You can view these images at www.powersof10.com.

Nick Dines and Kyle Brown, in their book, 7he Landscape Architects Portable Handbook
(McGraw-Hill Professional, 2001), argue that every land planner and designer should look
at a place and its context from at least two powers of 10 above and two powers of 10 below
the scale at which they are working. The logic is quite simple, but important, when making
decisions. If you look at a land parcel and see a stream, you should zoom out and ask:
“Where does this stream originate? Does it pass a sewage treatment plant or an agricultural
feed lot? Which river does it flow into? How big is the watershed? Looking at a land parcel
and asking the questions necessary to understand its connection to the larger landscape are
critical to becoming a good planner or designer.

For the purposes of this book, scale is divided into three major levels: regional,
community, and neighborhood.

Regional Scale

We view regional scale as broad areas that can be as large as 2.3 million acres and include
multiple political jurisdictions. This includes projects such as new town planning,
watershed planning, conservation planning, greenways, and transportation corridors.
Regional projects require a wide-angle lens to encompass the larger landscape and to
accommodate the need for intellectual perspective. As will be described in the Chapter 2,
a wide array of digital data is available at this scale.












Stakeholders in the Planning and Design Process

The average Montana county is more than three times larger than the average
Massachusetts county, as can be seen in Table 1.1. Thus, a regional planning effort in
Massachusetts will probably be smaller in area than a regional effort in Montana. There are
also the resulting differences in political organization—for example, home rule with strong
town governments versus areas with strong county or state land use regulations.

STAKEHOLDERS INTHE PLANNING
AND DESIGN PROCESS

Land planning and design processes involve a multitude of players, each with a unique
perspective and multistage process used to accomplish his or her ends. To understand how
technology fits into these processes, it is important first to understand the perspectives and
motivations of each player and how each relates to the other’s process. In land planning,
the key players include:

Developer: The developer is the person who takes the risk and conceives the vision for a
land development project and, typically, sees it through to completion.

Professional consultants: These are the people hired by the developer to bring the idea to
fruition. Many different consultants enter the project at various phases, including market
analysts, planners, landscape architects, surveyors, civil engineers, environmental
consultants, architects, urban designers, and attorneys.

Public officials: Land development is a highly regulated enterprise, and much of the
information prepared by professional consultants is in direct response to these regulations.
In the public sector, planners review a proposed development to ensure that it meets all
zoning and subdivision regulations and contributes to the community and its character.
There is a public planning process that must be understood, along with a review process
for subdivisions and other developments on the land.

Nongovernment organizations (NGOs): These are nonprofit groups concerned with
preserving parcels of land from development for other uses and activities; and protecting
open spaces, wildlife, sensitive natural resources, and drinking water.

Public: This includes anyone in the community who will be impacted by the
development through traffic, noise, visual impact, and/or taxes.

Financiers: There are numerous ways land development projects are funded, as this is an
activity that is typically highly leveraged. Among financiers are private investors (pension
funds, wealthy individuals, joint ventures); real estate investment trusts (REITs),
mortgages, construction loans, public funding (redevelopment loans, public grants such as
those for affordable housing or historic preservation, or equity financing using cash flows
from the developers’ other projects).

There are many different approaches to the planning and design process, but they can
all be simplified into five major steps:

1. Research: Define what the project will be.

2. Analysis: Determine whether the land will support the proposed use.
3. Synthesis: Develop a concept and design for the land use.

4. Implementation: Adopt a plan or build the design.

5. Evaluation: Determine whether it works according to the plan.
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1. Inception of an idea: An experienced developer looks at market data to determine a
need to fill, then develops options.

2. Site selection and evaluation: The developer looks for a site and talks with
prospective tenants, lenders, partners, and professionals to explore the idea.

3. Feasibility: The developer commissions a formal market study to estimate the market
absorption and capture rates, then develops a preliminary pro forma. The developer
next tests the legal, physical, and financial feasibility. If feasibility is not established,
the developer goes back to step 1; if it is, the developer continues with the process.

4. Contract negotiation: Contracts are negotiated with the landowner, consultants, and
potential tenants, and financing for the project is secured.

5. Project design and approvals: The developer works with consultants to develop a
design that meets the market needs and moves through the approval process with
public agencies.

6. Formal commitment (signing contracts): The developer acquires the land and signs
all contracts—joint venture agreement, construction loan, construction contract,
and insurance and prelease agreements.

7. Implementation: The developer switches to a formal accounting system in order to
keep all costs within budget. Marketing professionals may suggest changes, and
construction disputes are resolved. Public agency certifies occupancy.

8. Let, manage, sell: Operating staff are brought in. The owner oversees property
management, reconfiguring, remodeling, and maintenance. The project is sold, or
a formal management team is put in place.

In the developer’s process, the land planner and designer play a role only in the second
and fifth stages. That said, as you will read in the case studies in this book, design firms are
now using technology to expand their role.

Planning Professional’s Process

A more generic planning model is used by professional planners to guide them through
land planning efforts. Planning projects commonly result in vision plans, action plans,
comprehensive plans, open space plans, and transportation plans. The results are intended
to inform strategies that ultimately lead to design projects. The process is as follows:

1. Analyze opportunities: One common technique for identifying opportunities
within a community is to do a SWOT analysis, to highlight szrengths, weaknesses,
opportunities, and threats.

2. Identify the aim of your plan: With the opportunities for change identified, the next
step is to state precisely the aim of the plan, in order to sharpen the focus of your
plan. Ideally, the aim should be expressed in one clear sentence.

3. Explore options: The creative part of planning begins during this stage, with the
planner generating as many options as possible. This increases the odds of coming
up with less obvious but, often, better solutions.

4. Select the best option: Use the aim of your plan to guide the selection of the best
option. Note that this may take several iterations.

5. Do detailed planning: Detailed planning is the process of determining who will do
what, when, where, how, and why, and at what cost.
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6. Evaluate the plan and its impact. At this critical juncture, you determine whether the
selected solution is worth implementing.

7. Implement change: The final plan will detail the controls that will be used to
monitor the plan’s execution.

8. Close the plan: Once the project is complete, it is worth evaluating it to see if any
improvements can be made in the future.

Table 1.2 itemizes a typical community plan.

Table 1.2 Typical Outline for a Community Plan

Chapter 1: Introduction

1.1: A Vision for the Community’s Future
1.2: The Purpose of the Comprehensive Plan
1.3: The Planning Process

1.4: Geography and Regional Context

1.5: History

Chapter 2: Community Profile

2.1: Land Use Inventory
2.2: Population

2.3: Services and Facilities
2.4: Infrastructure

2.5: The SWOT Analysis

2.6: Recommendations

Chapter 3: Natural and Cultural Resources

3.1: Existing Conditions
3.2: Issues
3.3: Recommendations

Chapter 4: Open Space and Recreation

Chapter 5: Housing

Chapter 6: Economic Development

Chapter 7: Traffic and Circulation

Chapter 8: Future Land Use Policies

8.1: Community Greenway

8.2: Proposed Transportation Corridor
8.3: Downtown Retail Incubator

8.4: Focus on Affordable Housing

8.5: Update Zoning

Chapter 9: Implementation

Responsible Boards




Stakeholders in the Planning and Design Process

Design Professional’s Process

There is no one single design process. A book called The Universal Traveler (Crisp Learning,
1991) highlights this fact and describes numerous approaches to creative thinking and
problem solving. However, Kevin Lynch, in his book Site Planning (MIT Press, 1983), laid
out the most comprehensive view of the land development process for designers. He
outlined an eight-stage site planning cycle, as follows:

1.

Problem definition: This step involves answering the initial who, what, when, where,
how, and why questions that will set the stage for the entire process. It is critical
to establish a clear framework before beginning.

. Programming and analysis of the site and user: The site program and analysis are

inextricably intertwined. You need a program before you can perform an analysis,
and vice versa. The program drives how you assess the site—for example, a slope
analysis of a site will look very different when you are trying to locate four soccer
fields than when locating a downbhill ski run. The program connects the designer
to the objectives and human activities that are to take place in the development.
Critical discussions take place with the client to ensure that the program and site
work together.

. Schematic design and preliminary cost estimate: Multiple concepts that describe how

all of the program elements will relate to one another, to shape spaces for people,
emerge at this stage. Rough estimates are prepared to determine whether the
proposal is within the client’s budget.

. Developed design and detailed costing. A single proposal is selected for detailed

development and costing.

. Contract documents: The drawings that will direct a contractor how to implement

the designer’s ideas are prepared. This is the stage at which computer-aided design
is almost universally applied.

. Bidding and contracting: The drawings are sent out to contractors for the

submission of bids, and a contract is prepared.

. Construction: The project is built.
. Occupation and management. People move in to the development under some

management structure, as detailed in the program.

Although these steps appear linear, the actual design process is “looping and cyclical.”
Lynch explains:

Knowledge of a later phase influences conduct of an earlier one, and earlier decisions are
later reworked. Site design is a process of learning in which a coherent system of form,
client program, and site gradually emerges. Even after decisions are made and building
begins—even after the site is occupied—the feedback from experience continues to modify
the plan.

And, as stated by the landscape architect Hideo Sasaki, founder of Sasaki Associates of
Watertown, Massachusetts:

The basic component of design is the thinking process—the critical thought process
used in understanding and solving a given problem. Design is essentially a process of
relating all of the operating factors into a comprehensive whole and then arriving at a
creative solution.

1l
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Public Process

Planning and design are not done in a vacuum, but in the public realm—though usually
on private land—and are thus subject to a long list of regulations and land use policies.
This public part of the process includes four stages: zoning, subdivision, site planning, and
permitting.

1. Zoning: Zoning is the classification of land into districts. Traditionally, under the
guise of protecting the health, safety, and welfare of the citizenry, governing bodies
used zoning to separate land uses into numerous single-use zoning districts. Many
say that this application of zoning has led to sprawl and bland communities.

A current trend is to allow for multiple-use districts where commercial, retail,
and housing can all occur together, as in a traditional city. Regulations for each
zoning district establish the size of structures, floor area ratios, amount of
impervious surface, setbacks, and the permitted uses. The goal is to move toward
flexible zoning or form-based codes, which give designers greater opportunity for
creativity by not imposing rigid guidelines. The existing, or y-right, zoning
provides a developer with clear guidelines as to the criteria that must be met to gain
approvals. If the by-right zoning does not achieve the desired outcome—usually
measured by profitability—it is possible to pursue a rezoning of the property.

2. Subdivision: Subdividing is the breaking up of a parcel of land into two or more
parcels. Provisions for subdividing property are covered in a locality’s subdivision
ordinance and are administered and enforced by a planning board or commission.

3. Site planning: The site plan, also referred to as the master plan, contains all the
necessary information about how a parcel of land should be developed, including
such particulars as the location of proposed roads, proposed property lines, and
other details. Some communities have a specific site plan review process.

4. Permitting/bonding: Depending on the size and complexity of the project, permits
may be required by local, state, or federal authorities. In order for construction to
begin, a bond must typically be posted to ensure that the developer completes all
necessary work on the project and does not, for example, leave a project with
unpaved roads.

Nongovernment Organizations’ Planning Process

A strategy of some nongovernment organizations (NGOs) whose intent is to protect land
is to find parcels that are most vulnerable to development in the short term. In some cases,
this results in direct competition between developers and land trusts. But there is now a
trend toward working in partnership on large parcels to protect vulnerable portions of a site
while allowing development in others.

An example of this process is the one for the Trust for Public Land (TPL), a large
nonprofit based in Washington, DC. Its conservation process consists of the following four
components:
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Constituency building: Engage key stakeholders, both locally and across jurisdictions,
to solicit a community’s political and financial commitment to conservation and park
creation.

Greenprinting: This GIS application is designed to help communities make informed
decisions about land conservation priorities. State-of-the-art maps and models are
created with GIS software that combines layers of spatial and demographic
information to provide a systematic approach for analyzing land conservation. The
model identifies currently unprotected areas that offer highest conservation benefit
based on community-identified criteria and can galvanize public support and
encourage partners to work toward common goals.

Conservation finance analysis: This analysis explores local fiscal capacity and finance
options, evaluates legal issues and election history, and defines best practices for
developing local programs. State and federal funding sources or matching programs
are identified to further leverage local funding options.

Action plan: TPL develops recommendations around key priorities to create both
short-term success and a long-term conservation strategy. This leads to concrete plans
that will cost-effectively accomplish multiple objectives: creating parks and trails,
protecting drinking water sources and other natural resources, conserving wildlife
habitats, or preserving cultural lands.

DIGITALTOOLS FORTHE
LAND PLANNING PROCESS

The application of digital tools is dependent on both the scale of a project and the current
stage at which work is being done in the planning or design process. The digital tools that
are explored later in this book are:

Geographical information systems (GIS)

Computer-aided design (CAD)

Three-dimensional (3D) modeling, rendering, and animation
Image processing

Multimedia, Web technology, and digital video

Issues with Digital Tools

In architecture, the integration of digital technology into the design of buildings is far
ahead of that for land planning. Building Information Modeling (BIM) is an evolving
approach that allows all professionals involved in a single project to share information
digitally about design, mechanical systems, and piping at early stages in the design process.
Software applications such as REVIT make it possible to use 3D conceptual models as the
basis for all remaining drawings, including sections, elevations, perspectives, renderings,
and construction documents. A similar type of integrated process is needed by land
planning and design professionals.

The relief the

computer provides
from tedious thinking

corresponds to the
relief machine power

provided from
strenuous work.

Malcolm McCullough,
Abstracting Craft:

The Practiced
Digital Hand
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BOOK STRUCTURE

Selecting the appropriate tool for a specific result is the key to its successful
implementation. The problem for designers is that, currently, there is no guide explaining
how best to apply digital tools. Through our interviews with designers, informal surveys,
and research, it became clear that no one firm is seamlessly integrating digital tools into all
aspects of the planning process. However, the case studies in this book do contain excellent
examples of how digital technology can be successfully implemented in various segments
of the process. We hope these case studies will serve to guide other firms and agencies in
their efforts.
The four main components of land planning with digital tools are:

1. Gathering digital data.

2. Sharing, storing, and managing digital data.
3. Processing digital data.

4. Integrating digital data.

Gathering the digital data is the first task for most projects. Chapter 2 provides a
number of sources where you can find digital data; it also addresses the issues that you must
confront—scale, data accuracy, resolution—before the data can be put to use. For example,
in order to collect all the GIS data required for one project undertaken by the Trust for
Public Land in Fulton County, Georgia (the home of Atlanta), it was necessary to go to 10
different public agencies. This is still a common occurrence for many firms; nevertheless,
knowing the key sources of digital data can speed up the process and improve your
efficiency.

Once data is gathered, every firm needs a structure in place for managing the data that
describes where the data is stored and how and with whom it can be shared. Chapter 2
describes some of the factors that every firm should consider to ensure that data, the
lifeblood of modern firms, flows smoothly through the digital infrastructure.

Processing digital data requires, first, that you have knowledge of the appropriate tools
to use. Each of the major categories of digital tools is discussed in Chapter 4, to help
provide an understanding of how to choose the right tool.

Integrating is addressed in Chapter 5, where an array of integration strategies and
contexts for thinking about this issue are offered.

Finally, the case studies and examples throughout the book are intended to illuminate
reasons for using digital tools and to outline the issues to consider before presenting a final
product. One idea that we hope this book will communicate is that digital technology is
more than just a tool; it is a medium for design creation and expression.

Book Structure

The single-tool
mentality is
pervasive in design
firms where it takes
on the management
practice known as
task automation.
Large architectural
and engineering firms
have been prone to
regard CAD as
equipment, which
they then hire
paraprofessionals to
‘operate,’ work that
consists of putting
sketches already
completed by hand
into the computer.
Such drafting
automation is a
natural outgrowth of
leftover industrial-era
attitudes about
technology.

Ken Sanders
The Digital Architect:
A Common-sense
Guide to Using
Computer Technology
in Design Practice
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