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Water as medium //
- Glacier loss - Shifts to transport and extraction in the North due to loss of ice and permafrost, opening of sea channels.
- Invasive species - Incursion of non-native species in lakes and ocean due to warming temperatures and global connections.
- Species migration - Shift of traditional industries (- fishing, + tourism) as water with climate change and species migration.
- Contamination - Deoxygenation and acidification with increase in CO2 absorption, agricultural and industrial contamination.
- Reduced biodiversity - Loss of biodiversity in plant and animal ecosystems in adjacency to modified water systems.
- (climate-adjacent) Indeterminate effects of newer compounds and bioactive pharmaceuticals in the water cycle.
Water as threat //
- Internal flooding - overwhelming existing waste and water supply infrastructures, cutting off roadways and rail.
- External flooding - sea-level rise and storm surges pushing in from outside settlement areas, reducing habitability.
- Extreme weather events - Increased high-volume short-duration precipitation - damage to structures and settlement
- Drought - damage to agriculture, forest-fires, increased migration of vulnerable populations, geopolitical conflict.
Water as resource //
- Energy source - interruption of water flows and relocation of existing settlements and habitats for nuclear and hydro dams.
- Water supply - drinking water and irrigation threatened by new water levels and by extreme weather events.
- Industrial extraction - by for-profit companies in conflict with municipal or local use during drought or contamination.
- Water storage - Possibility of developing new, resilient methods of gathering, absorbing, storing precipitation.
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Water as amenity //
- Waterfront development - need for housing in cities, desire to live in denser settlement on the “waterfront.”
- Village living - increased investment in public transit and shift to remote workplace may allow a return to “village” life - often
adjacent to fragile rural water bodies - with localized infrastructural needs and ecological impacts.
- Renaturalized cities - Post-COVID recognition of the social value of unbuilt public space and revitalized ecologies, especially in
water-adjacent areas.
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Cholera Epidemic
(1848-49)
kills 14,137 Londoners
The Great Stink of London
(1858)
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Joseph Bazalgette
Thames Embankments
and Sewage Tx System
London, England
(1858-75 /
132 km sewer mains,
1,800 km street sewers)

“The effort to extend the domination of man over nature is the most healthy and most noble of all ambitions.”
									
– Roger Bacon, via Central Park drainage engineer Colonel George Waring, 1855

WAT E R

C L I M AT E C H A N G E

URBAN FUTURES

“Flooding is a big problem and must inform every strategy for renewal. Water quality is of equal import, it has a
significant effect on the ecologies that can thrive in the corridor, and the social/recreational uses that can be supported.
Today, transportation, utility, and flood infrastructure is single-purpose and negatively impacts quality of life. Adjacent
urban fabric peters out toward the river, is disconnected, is inaccessible, and fails to link people to the Thames.”
											- Chris Reed, Stoss, 200 acres - Thames Riverfront Project - London, Ontario
												https://www.stoss.net/projects/resiliency-waterfronts/thames-riverfront
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Toronto flooding, 7 August 2018
64mm rain in 2 hours
$80 million dollars + damage

Most of our current problems are caused by past solutions.
How do we revise large-scale systems to address local challenges?
AND - how do we revise local systems to address watershed issues?
Smart systems can track local conditions, but systemic change will
require the imagination to devise new technical and environmental
solutions -- designed to integrate with future ways of living.
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How do we experience water and climate?
What changes are more difficult to see and sense?
How do we use what is obvious and visible to motivate changes that are
slower or larger - harder to see and feel?
How do we use our technical and imaginative skills to visualize more
nuanced relationships -- and plan for radical shifts to urban and rural life?
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THERE IS NO “CANARY IN THE COAL MINE”

WE NEED TO REFRAME THE DISCUSSION
And invent better metaphors...
Climate-driven disasters are not
“the Canary in the Coal Mine.”
(the calamity is now, not in the remote future)

The problem isn’t the canary; it’s the coal mine.

We are all in the coal mine; the global climate
effects are no longer remote in time or in distance,
so we need to invent a way to live differently.
We need to stop using fossil fuels; stop extracting
and burning carbon; reduce deforestation and
chemical and biological contamination of aquifers,
river, lakes, oceans, and other water bodies.

We also need new metaphors and dreams.
"The canary in the coal mine once served as a natural warning system in
a bygone industrial era. Now, for Florida at least, maybe it ought to be the
octopus in the parking garage." - Miami Herald, Nov. 18, 2016

Artists, authors, and designers of everything from
infrastructure to home products struggle to define
our times, because the dystopia feels so close.

Vol. 80, No. 7, Chemistry: Strategies and
Activities (October 2013)
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CLIMATE CHANGE IS NOT A PROBLEM
It is a reality, to which we can adapt.

How do designers, scientists, engineers,
economists, policy-makers, and others partner
together to argue that in order to achieve
resilience - of settlement, of infrastructure, of
agriculture - we will have to allow for a range of
conditions, more variable risk, more localized and
diverse solutions.
We need to rely on data, but to convince people
to adopt new ways of living, design (imagination,
visualization) - Economic, policy, and legal
analysis of proposed changes are also needed.

Klee’s “The Water Cycle” with interpretation by Dilip da Cunha,
from The Invention of Rivers: Alexander’s Eye and Ganga’s Descent
(2019)

Softer edges of buildings and settlement - vegetation, architecture,
technical devices, and land modifications - can catch precipitation,
and allow greater absorption, transpiration, and evaporation.
This can help not just with flooding, but also with shading, habitat
and ecosystem restoration, carbon capture, cooling, filtration,
decontamination, restored flows, and aquifer recharge.

We need to imagine a fantastic future, while
making the difficult case that some types of
progress and growth will need to be sacrificed.
Additional urban and rural land will need to be
reclaimed and protected for water cycles and nonhuman habitats, though it may appear that it will
be “unused” or “unproductive.”
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SMART STEPS TOWARDS RESILIENCE?

WATER IS EVERYWHERE, but ... many of today’s
problems come from the fact that water no longer
stays in its place -- extreme weather events amplify
flood and drought.

Design sites and cities with larger green buffer
zones near all waterbodies and waterways.
Increase urban and rural biodiversity, especially in
adjacency to water. Rethink development of postindustrial waterfront sites.

Due to 19th and 20th-century hard-pipe engineered
water management systems and climate-controlled
buildings, we are detached from water’s cycles. Edge
habitats and ecosystems that once buffered against
sudden water-level shifts have been removed.
While many measures are necessary to reduce the
impact and severity of climate change in the future,
we cannot “solve” climate change.
We can’t stop storms, floods, or drought -- but we
can modify the design of the built and cultivated
environment to be more resilient.

Reduce percentage of hardscape (building, paving,
asphalt, concrete, rooftops) and increase softscape
to capture water and carbon, while providing shade
and biological habitat (native plants, tree-cover).

Singapore, June 2017, Marina Bay Festival - crocheted sea urchins by Choi
and Shine https://mymodernmet.com/sea-urchin-choi-shine-architects/

Create real-time visualizations and deploy physical
design strategies to more directly connect members of
the public with large-scale issues of water and climate.
How can physical design of sites make changes legible
and pleasant? Also, how can data shape realspace?
Can we use coordinated watershed data and creative
visualizations to increase public knowledge, enact
protective measures, and argue for more resilient
design in rural, suburban, and urban settlement?
Can a combination of data and design help us to
develop financial and lifestyle incentives to support
these changes; encourage shift away from hardpipe
engineered systems; and revise codes and zoning?

Seoul Korea, Cheonggyecheon Park - 10.9km stream restoration
https://www.landscapeperformance.org/case-study-briefs/cheonggyecheon-stream-restoration

CAN WE ARGUE FOR CHANGE AS AN AMENITY,
A SOURCE OF COMFORT OR DELIGHT?
Aurora Installation, 2009 - Nataly Gattegno and Jason Johnson
http://www.future-cities-lab.net/aurora
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