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Designing with Nature

"In the quest for survival, success and fulfillment 
the ecological view offers an invaluable insight. It 
shows the way for the man who would be the 
enzyme of the biosphere-its steward, enhancing 
the creative fit of man-environment realizing man's 
design with nature" 

Ian McHarg
from Design with Nature, 1969



Summary

• Section 1: Introduction
• Problem Overview
• Context

• Section 2: Geodesign and Resilience
• Automated Urban Structure Type (UST) Classification
• Geodesign, Climate Change Resilience & Decision Making
• UST as key Geodesign input for resilience planning



Problem Overview

Coastal cities in the next several decades will be faced with climate-
change related challenges such as flooding and severe weather 
events largely influenced by increasing sea-level rises (Batty, 2011); 

Under various flooding scenarios, Vancouver expects to see up to 
5,000 households displaced and cost evaluations in the billions of 
dollars.

As such, to move towards a more holistic and comprehensive 
understanding of these relationships and building cities accordingly is 
necessary



What are the benefi ts of a 
Geodesign approach for complex 
human-environmental interact ions?

Faced with the need to address increasingly complex issues 
simultaneously, decision-makers require a comprehensive and 
holistic approach to landuse planning. It should adequately 
incorporate spatial analysis and urban design best practices 

Should be inclusive of:
• Enhanced geospatial analysis from combined GIS and 

remote-sensed data 
• Inclusion of social indicators such as those found in Social 

Vulnerability Assessments



Enhancing the sociotechnical toolset of 
geodesign in Southlands Neighbourhood, 
Vancouver
Automated urban structure 
type (UST) classifications 
and landcover classifications 
provide decision makers 
with a cost-effective and 
comprehensive method for 
monitoring changes and 
human-environment 
interactions.



Automated Urban Structure Type (UST) and Landcover
Classification using open data

• USTs have been identified in 
recent studies as an effective 
and holistic approach to 
understanding the relationship 
between the built and natural 
environments

• Decision-tree parameters 
include: building height mean, 
inverted FAR, rooftype, 
landscape shape index, urban 
density mean, building footprint 
mean (Volternsen et al., 2014) 

UST Workflow



Prel iminary Results: Bui lding a Class 
Typology, nDSM

Early Classification for Sample Study: 
Roof type Classification

Normalized Digital Surface Model,
Building Extractions



Geodesign as a decision-making 
tool
• “geodesign tools were able to integrate the 

engagement of stakeholders and assessment of 
measures. The experiment showed that decision-
making on adaptation to climate change can benefit 
from the use of geodesign tools as long as the tool 
is carefully matched to the rationality that applies 
to the adaptation issue”

Eikelboom, T., & Janssen, R. (2015). Collaborative use of geodesign tools to support decision-making on 
adaptation to climate change. Mitigation and Adaptation Strategies for Global Change, (Ivm). 
doi:10.1007/s11027-015-9633-4



Anticipated Results
• Develop a replicable tool for creating a UST using only 

open-source data and mixed types including LiDAR, 
RS and GIS data types

• Enhance the understanding of the relationship between 
urban morphology and natural hazards in coastal areas

• Implement a Geodesign tool / software as a means of 
bridging the gap in understanding between geospatial 
analysis and decision-making 

• Assess the feasibility of Geodesign methods for use in 
multi-source geospatial and geostatistical analysis
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