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SPATIAL INDICATORS AND METRICS
MAPPING & REPRESENTATION



TODAY’S CLASS

PART 1

1. Why measure?

2. Indicators, metrics, targets

3. Spatial indicators of green network planning

PART 2
4. Principles of mapping & visualizing metrics



WHY MEASURE?
MEASURE WHAT?



WHY MEASURE?

Measuring clarifies and elevates importance (to many)

Enables comparisons between alternatives— which
performs better and by how much?

Words + pictures + numbers speaks to a larger audience



MEASURE WHAT?

UNDERSTANDING/REPRESENTING URBAN SYSTEMS



CITIES ARE COMPLEX SYSTEMS OF SYSTEMS

INPUTS
energy

water

goods

food
transportation
people

OUTPUTS

GHG emissions
sewage

runoff

trash

exports

people



DE-LAMINATING SYSTEMS



DE-LAMINATING SYSTEMS

lan McHarg’s
“layer cake”

“Father” of GIS



“SKINNY STREETS” APPROACH

What are the essential spatial urban form
drivers of green (sustainable)
neighbourhoods?

What should we represent and measure to
compare different neighbourhoods?

2005



VOCABULARY

GREEN serving primarily ecological functions
GRAY serving primarily urban functions

NETWORK spatial corridors and systems _
Spatial —

urban form

FABRIC residual spaces ‘within” networks

Villebois, Wilsonville, OR 2003

GRAY FABRIC GRAY NETWORK GREEN NETWORK & FABRIC



Grey fabric
aka land uses

Grey networks
aka circulation

Green networks
& fabric

Grey fabric
in context

27




MEASURING

TYPE



RADBURN V STAPLETON



acres



DECISION-MAKING FRAMEWORKS
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Decision framework used by Design Centre for Sustainability



What are indicators?

INDICATOR:

Ways to to evaluate progress
toward goals and objectives

PURPOSE— explicit relationships
between big picture goals and
specific strategies or actions

- compare one alternative to
another



INDICATORS

« each indicator— an expression of a desired outcome
+ a measure for evaluation/comparison

* reveal desirable performance

» basis for comparing one proposition to another

Primary source:
Kellett, Ronald. 2009. “Sustainability Indicators for Computer- Based Tools in Community
Design FINAL REPORT.” Ottawa, ON.



What are metrics? and targets?

METRIC= Method for measuring or
measurements

TARGETS:
Very specific numeric goals



METRICS

Metrics are the actual measures of performance that enable
consistent measurement of most important factors.

» should be logical and well visualized
* must be relatively easy to measure and objective
« common and accepted in research



GREENEST CITY ACTION PLAN

GOAL

TARGET
Indicator/metric

TARGET
Indicator/metric

TARGET
metric



ALL INDICATORS vs. SPATIAL INDICATORS

Spatial = measurable from physical form (geographic)

i.e. not behaviour, not opinion, not processes



City of Vancouver indicators dashboard

53 indicators



WHICH ARE NOT SPATIAL INDICATORS?



WHICH ARE NOT SPATIAL INDICATORS?




TYPES OF SPATIAL INDICATORS



TYPES OF SPATIAL INDICATORS

Intensity— How dense or concentrated?

Distribution— Are they evenly distributed across the
landscape?

Proximity— Are populations close to them? How close or
far?

Connectivity— Are elements interconnected?

Diversity— Are all of the elements the same or similar?
OR is there a diversity of elements?



TYPES OF INDICATORS

Intensity— relative density or concentration of something
(people, dwellings, jobs...)

Examples: population density; dwelling density; hectares
of greenspace/1000 people



From a map by Golder Associates, obtained from blogs.ubc.ca/maps/2013/07/03/
vancouverpopulationdensity/



TYPES OF INDICATORS

Distribution— concentration or dispersal of something
(parks, community centres, habitat sites...)

Are the beaches in Vancouver equitably distributed?

Are swimming pools equitably distributed?



Tree canopy?



INDICATOR TYPES?

From: Vancouver Public Space Network



TYPES OF INDICATORS

Proximity— distances between something and something else
(dwellings to parks or natural areas...)

i.e. distance from residences to parks or shops

OR numbers of residences or people within walking
distance of parks, shops, etc.






PROXIMITY- UBC Okanagen Master Plan

5 minute (400 m) walk to transit 5 minute (400 m) walk to hub



TYPES OF INDICATORS

Connectivity— spatial interconnectedness of a system or
network (parks, habitat areas, cycling network...)

i.e. are elements physically interconnected?



Oregon: Health and Transportation Partners



HABITAT CONNECTIVITY

Intersecting corridors-
some species richness

Small sites & stepping stones-
better species richness

Sites connected with multiple corridors-
even better species richness



TYPES OF INDICATORS

Diversity— relative mix and variety of types of something
(dwellings, shops, recreation facilities, trees...)
i.e diversity of habitat types; diversity of tree/plant
species



Brianne Lee, Alex Scott,
Samana Gharedaghi IDEAL
Ru Jia

TARGET

ACTUAL



QUESTIONS?
COMMENTS?



MAPPING AND VISUALIZING METRICS



PROJECT 2 INDICATORS

LAND COVER
% areas of green vs gray land cover (as % of study area)
LAND USE
% of each different land uses (as proportion of study area)
TREE CANOPY
% coverage of public tree canopy (as % of study area)
Diversity of public trees (species, age, mature size...)
ACCESS TO NATURE
% of study area within 100 meters & within 400 meters of “nature’
BIODIVERSITY
Area with moderate and high habitat area (ha)
% of public greenery with moderate or high habitat value (as % of
all green)

)

+ one other metric of your choice



PRINCIPLES OF MAPPING AND METRICS

e |dentify the MOST IMPORTANT aspects to represent (map)
Understand what is being measured and why
Make them clear/legible
Eliminate non-relevant information
Cues to location
e What are the MOST INFORMATIVE metrics?

Show maps and metrics together



SPATIAL ANALYSIS OF WESTBROOK PLACE

WESBROOK PLACE @ UBC

A compact, complete, walkable neighbourhood
A range of housing options

Easy access to transit

Green buildings

50% of residents study or work at UBC

First residents moved in 2008



GREENSPACE INTENSITY
INDICATOR: % of site or land that is
public open space

METRIC: 33.7 % of site area is
park or conservation area



Forest cover removed

2003

2009

2013

Tree canopy replaced

1400 trees planted
420 in public spaces
Potential- 38% canopy cover

WESBROOK PLACE, UBC



PROXIMITY/ ACCESS TO NATURE
residences within 5 minute walk of parks, nature etc.

PROXIMITY/ ACCESS TO SERVICES
residences within 5 minute walk
of shops
WESBROOK PLACE, UBC



NETWORK & CONNECTIVITY
Street types and intersection density

INDICATOR: Intersection density

WESBROOK PLACE, UBC



TREE DIVERSITY (newly planted trees)

WESBROOK PLACE, UBC



MEASURED VISUALIZATIONS of the MARPOLE COMMUNITY PLAN

Marpole Community Plan 2015

Principle 6:
Protect and enhance public open
spaces, PARKS and green linkages



MEASURED VISUALIZATIONS
of the MARPOLE coMMUNITY PLAN



MARPOLE COMMUNITY PLAN

Comparison of how many people are within a 5 minute walk of parks
and green spaces



MARPOLE COMMUNITY PLAN



MARPOLE COMMUNITY PLAN

Comparison of how many people are within a 5 minute walk of
commercial services



MARPOLE COMMUNITY PLAN

Comparison of how many people are within a 5 minute walk of transit-
bus and rapid transit






MARPOLE COMMUNITY PLAN



EXAMPLES OF STUDENT
WORK FROM LAST YEAR
























PROJECT 2 MAPS AND METRICS

e Keep the base map lean and clean (ghost background)
e |solate the important information

e Simplify and summarize the most important points
(not overly detailed)

e Pair up representation of metrics with relevant maps
e Use the class legends for your colour scheme

e Not too much text!



QUESTIONS?
COMMENTS?



