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“At present we run the equivalent of 2000 land 

segments in the Tuolumne River for 1000 years in 

twenty minutes on a PC”
- Norm Crawford:email 2023.02.16



Metamorphosing the pachyderm in the room into Panacea and her siblings: 
how water systems models can help preserve civil life.*

Outline

Amazing to be here, thanks: Unapologetic message, purpose is to provoke thought. 

Philosophy: pachyderm: public ignores the limits to growth. Panacea the cure for all ails.

Background: Growth vs degrowth; quality of life vs population.

Key trends: Population trajectories and policies in Canada and elsewhere.

Practices: Water management models and degrowth.

Recommendations: Phased degrowth and long-term water management modelling. 

Conclusions: Professional engineering and preservation of civil life. Good luck!

* A full text version accompanies this presentation (also at www.Robillynians.org).

http://www.robillynians.org/


In Greek 
mythology, 
Panacea is a 
goddess of 
universal 
remedy, her 
four sisters 
each did a 
facet of  
Apollo's art.

Leah Saulnier's art explores the 
convergence of the absurd with 
the rational and the curious 
appearance of animals in unusual 
surroundings.



The elephant and the Greek goddess

The pachyderm in the room is the issue of longer-term 
population growths and declines in a finite world; 

The panacea is the opportunity to attain sustainable 
populations non-disruptively while solving some if not 
most of the world’s most pressing social problems. 



Degrowth, décroissance:

Degrowth broadly means shrinking rather than growing 
economies, using less of the world's energy and 
resources and putting wellbeing ahead of profit. The idea 
is that by pursuing degrowth policies, economies can 
help themselves, their citizens and the planet by 
becoming more sustainable. Degrowth allows people to 
spend more time on their personal interests and pursuits 
(much like early and long retirements).



Life expectancy

Life expectancy is the number of years a person is expected to 
live and an estimate of the average age that members of a 
particular population group will be when they die. In Canada it 
has increased from 44 in 1880 to 83 today (2022) and is 
expected to be 92 in 2100. Mean length of retirement for men 
increased from 14y in 1976 to 20y in 2019.



Quality of life

Components of the quality of life include Health, Education, 
Environmental Quality, Personal Security, Civic Engagement 
and Work-Life Balance. Many studies show that higher QoL 
is associated with lower morbidity. For simplicity here QoL 
is subsumed into life expectancy. Statistics for these 
measures are freely available on the web.



Resilience

Resilience is the process and outcome of successfully 
adapting to challenging life experiences, especially 
through mental, emotional, and behavioral flexibility and 
adjustment to external and internal demands. 
Components of resilience include competence, 
confidence, connection, character, contribution, coping 
and control. The concept is peripheral to this paper.



Sustainability

Sustainability incorporates actions through which 
humankind avoids the depletion of natural resources and 
maintains the quality of life. The Brundtland Report in 
1987 defined sustainable development [an oxymoron!] as 
"development that meets the needs of the present 
generation without compromising the ability of future 
generations to meet their own needs".



Well-being [Source: WHO]

Focusing on well-being supports sustainability. Well-being is 
determined by social, economic and environmental 
conditions, and encompasses quality of life. A society’s well-
being can be determined by the extent to which members are 
resilient, build capacity for action, and are prepared 
to transcend challenges. Quantified, it is a more humane 
alternative to GDP and is exemplified by the increased length 
of retirement. Degrowth focuses on well-being.



“growth is good”, - no, no longer true

“conservative design is good”,  - not necessarily

“our lifestyle is sustainable”, - no, absolutely not

“taking stuff as an article of faith is OK”,  - not always

“beavers are a pest” - we need them

Common positions challenged here



Introduction

But first, starting on a personal note, allow me to lay my 
cards face-up on the table. Here follow ten aphorisms, 
principles, witticisms, or banalities accumulated over 66 
years of academic engineering at eleven universities… 



#1 There is no water scarcity anywhere, anytime; there 
is no less nor more water on earth than has always 
existed in our current geological era - there is rather a 
surfeit of people. Stating the problem this way leads to a 
set of long-term sustainable solutions, rather than the 
usual set of unsustainable short-term fixes. 



#2 Most water-related issues, not all, are caused by people, 
and are reduced by reducing the number of people (this 
assumes that people make informed decisions about the risks 
where they are and in what they are doing at any time); at this 
point in history exceptions to the rule might include currently 
unpredictable cataclysms, currently unsourced diseases etc. 
Lack of knowledge contributes. A corollary of this rule is that a 
purpose of Science is to explain how humans are responsible 
for their water problems and predicaments. 



#3 We are unlikely to resolve acute water problems 
permanently, one may replace them with chronic 
problems and the cost is vigilance; thus water systems 
design is merely a provisional lash-up. Nevertheless, 
problems are opportunities to be cherished - Water 
Resources Engineering is a noble and rewarding calling, 
where vigilance is axiomatic.



#4 All issues boil down to Physics; blind allegiance to 
procedure, or belief, or loyalty, or devotion, or conviction, 
or faith is the antithesis of knowledge, which is to say, 
ignorance. Disturbing beliefs are worse: stupidity. Here 
we include the unscientific belief that there is no limit to 
growth in a finite world. This rule is the hardest to state, 
debate and accept.



#5 Chaos is the natural and best solution; by “chaos” 
we mean increasing entropy, e.g. the complex 
relationship between members of diverse ecosystems; 
entropy increases naturally, and its detailed impact is 
often uncertain. Seek to maximize biodiversity.



#6 In the end the movement or transport of resources 
(including water), and of objects and people, is 
unsustainable. Short distances are better, however, as is 
walking (and biking).



#7 A practical and overdue step in the resolution of 
“populution” [hybrid word!] is empowerment of women 
by education to the highest levels. This rule simply 
follows Occam’s razor, is kind and manageable.



#8 The key to long-term serenity is caring for others and 
for later generations, which includes their environment. 
Happiness is the absence of pain, physical and mental. 
Being responsible for animal cruelty, for example, is an 
easily avoided pain for all involved - trend vegan, because 
the environmental, health and animal benefits are huge. 
This rule is important for environmental recovery.



#9 Elementary degrowth has been practiced by Water 
Resources Engineers for a long time, more than a 
century, witness dam removals in New England, sewer 
daylighting in many large cities, restoration of wild areas 
from saline agricultural land, reclamation of wetlands etc.



#10 Degrowth delivers more time for enjoying your own 
mix of hobbies and activities. Some suggestions for 
health and well-being include slowing down (again); 
reading and writing;  gardening; hiking; birding; and 
music (for instance Scottish Country Dancing). [these are 
illustrated for fun at the end if time permits]



Human population raises difficult cultural, psychological, 
ideological, religious, and ethical issues, and a 
confrontational denial on the part of pro-growth 
influencers. Degrowth groups and organisations use 
dispassionate, science-based arguments and their 
literature has exploded in quantity. An excellent primer is 
Prosperity without growth by Tim Jackson.

GROWTH or DÉCROISSANCE

https://en.wikipedia.org/wiki/Prosperity_Without_Growth#:~:text=Prosperity%20without%20Growth%20analyses%20the,contributes%20to%20people's%20well%2Dbeing.
https://en.wikipedia.org/wiki/Tim_Jackson_(economist)


GROWTH or “DÉCROISSANCE” -continued

The writer is not an academic expert in population dynamics, 
economic history, social well-being, town and regional planning, 
real estate law, or related disciplines – he’s a water model 
developer practicing water resources engineering since 1957 -
surveying and laying out a new sanitary sewer system in Durban, a 
city in a hilly, erodible, sub-tropical landscape. 

Real content in this paper is provided in an accompanying text 
version, in extended citations of five (of many) experts, review of 
which cannot be included here and now, for lack of time. 



Please read the compelling case against further growth by 
the cited experts [see text at: www.Robillynians.org ]

• Robin Maynard, Population Matters Director, and Researcher Monica Scigliano. 

• Rodrique Tremblay, Professor Emeritus of Economics, Université de Montréal 
and former Quebec Minister of Industry and Trade.

• Matt Reynolds, senior writer, WIRED and New Scientist, author of Food: How to 
Feed the Planet Without Destroying It, (2020).

• John Cody, managing Editor, REMIX (news & commentary on E. Europe)

• Wang Feng, Sociology prof, U of California, Irvine, co-author One Quarter of 
Humanity: Malthusian Mythology and Chinese Realities, 1700-2000.

http://www.robillynians.org/
https://populationmatters.org/news/2022/01/the-bbc-on-population-re-treading-a-well-worn-path/
https://rodriguetremblay100.blogspot.com/2022/06/
https://rodriguetremblay100.blogspot.com/2022/06/
https://www.wired.com/story/elon-musk-population-crisis/
https://www.wired.com/story/elon-musk-population-crisis/
https://rmx.news/article/swiss-national-referendum-will-limit-population-to-10-million-through-strict-immigration-control-to-save-environment/
https://www.nytimes.com/2023/01/30/opinion/china-world-population-decline.html
https://www.nytimes.com/2023/01/30/opinion/china-world-population-decline.html






Author’s family memory 
covers 1880 to 2100

The writer born before 1940, 

Parents about 1910,

Grandparents 1880, 

Offspring ca. 1970, 

Grandkids ca. 2000, 

And may live till 2090, say 2100. 

- a generation timestep of ~30y.



Selected countries for comparison

Countries selected (not because of their statistics) include 
Canada, Sweden (which usually ranks in the top ten in 
terms of quality of life), Japan (whose population has 
been declining for some time), SAfrica and India 
(supplies most immigrants to Canada). 



1880 1910 1940 1970 2000 2030 2050 2100 2022LE

SAfrica 3.14 5.77 11 22.1 45 66 73.53 79.19 62.8

Canada 4.36 7.21 17.9 21.4 30.6 40.8 45.89 56.95 82.42

Japan 35.93 51 73.1 105 128 121 103.8 75 86.74

India 223 254 324 555 1057 1515 1670 1090 70.19

Sweden 4.6 5.52 6.37 8.04 8.87 11 11.9 13.02 82.18

World 1400 1777 2324 3682 6114 8600 9709 10400 72.98

Statistics from the web, population in millions, 2022LE denotes 

life expectancy in 2022.



Ratio of 

population to 

that in 1880 

SAfrica

Canada

world

India

Sweden

Japan



Inferences from the numbers

SAfrica has the largest growth rate (25X) and lowest life expectancy (63), 

Japan has the lowest growth rate (2.1X) and highest life expectancy (87). 

We infer that:

1 Degrowth leads to higher quality of life.

2 Rapid growth leads to a decline in quality of life.

3 Canada will run out of immigrants, at least from India, 

- all of which confirms the arguments of cited experts, and is at odds with 
Canadian immigration policy. 



Inescapably…

Degrowth ought to be a serious consideration in Water 
Systems Engineering, especially in planning, design, 
construction, management and e.g. rehabilitation, and will 
occur sooner than it will take to harmlessly weather away our 
engineered modifications such as environmental vegetal 
habitats (many millenia), landscape (a few millenia), concrete 
(a millenium), steel construction (centuries) and lumber 
construction (a century). [cf. Alan Weisman, 2007 –WJ]

https://en.wikipedia.org/wiki/The_World_Without_Us


Five suggestions: 

1. First, model four scenarios

1.1  As-was

1.2  As-is 

1.3  To-be

1.4  Reversion

- as described below



1.1  As-was

The landscape before any modifications caused by 

human beings; in forested North America, a landscape 

whose hydrology was largely controlled by the keystone 

species, the North American beaver (castor 
canadensis).



1.2  As-is

The landscape existing at the 

time of modelling, which models 
can be properly calibrated.



1.3  To-be

The desired landscape to be developed for the short to 
medium term. This landscape may be planned for 
demolition when the population declines.



1.4  Reversion

A future landscape vaguely similar to both the As-was and To-be

scenarios but much altered: severely modified soils invaded by 

alien, exotic, persistent vegetation, deteriorating drainage 

systems, collapsing stormwater storages and blocked sewers, and 

decayed concrete pavement. Included is the deliberate fostering of 
restored wilderness, e.g. where appropriate, beaver and habitat.



Source: wikipedia



Second suggestion – ultra-long term simulations

2.  Per Norm Crawford‘s water models at a fine time and spatial 
resolution over 2 to 5 millennia, develop models where 
catchments morph between the above four scenarios. Time-zoom 
into the simulation to explain changes over individual family 
memory, civic leaders out to longer time horizons from “original” 
old-growth rainforests (tall sugar maple, beech and hemlock, 
thickly carpeted with moss and lichen) to reversion landscape of 
invasive, alien vegetation (ailanthus, Russian olive, Norway maple, 
buckthorn, black locust, phragmites) and the residue of manmade 
drainages. 



Third suggestion – new hydrology and hydraulics 
routines

3. Code into water systems models routines for the 
hydrology of restored urban landscapes e.g. with beaver 
colonies if appropriate, and the hydraulics of their 
artificially instigated impoundments with narrow channels, 
including re-colonisation of floodway fringes by preferred 
habitat (willow, maple, poplar, beech, birch, alder, aspen 
and associated aquatic vegetation). 



Fourth suggestion – code gradual landscape 
changes into continuous simulations

4. Provide code for systemic discretization of the catchment 
for phased reversion of urban to sustainable conservation 
areas, perhaps planned to link headwaters of sub-catchments 
along catchment divides, providing unpolluted runoff and 
continuous green forest for the restored “wildernesses”. 
Contraction of urbanisation, planned obsolescence and 
restoration of wilderness may constitute novel fields of code 
development for water systems modellers.



Fifth suggestion - associated field research:

1  Can future financial disruption be managed by local 
government leasing land to be “re-wilded” rather than selling?

2  What are the water issues of wildlife and habitat management 
for systematic degrowth and “re-wilding” of former urban areas? 

3  Derive suitable empirical relationships, coefficients and 
constants for the hydrology of adapted former urban 
environments. 



The key is reasonable weather generators

Scott Steinschneider et al. at Cornell Univ developed a stochastic 
weather generator (precip, temperature, solar radiation, and wind) that 
has to be trained or adapted to local historic data series. Generated time 
series adequately preserve many of the historical statistics for precip
and temperature across sites, including mean, variance, skew, and 
extreme values. Crawford found that the generated meteorological data 
series are OK compared to observed data series but don't necessarily 
create similar high flow or drought behavior in water models. However 
such models allow long-term investigations of alternate interventions.

https://par.nsf.gov/servlets/purl/10170669


Eleventh rule – call to action in case authorities 
unduly delay implementation. 

11. For professional plans, designs, construction and 
management, engineers at all levels are responsible to 
future generations and to the wider natural environment. 
This work is important and very probably will become 
urgent and should be governed by principles of 
progressive democratic liberalism. Courage!



Lessons for degrowth learnt from retirement

•Length of retirement has grown significantly over the last 
few generations, perhaps to 25y, giving more time for 
personal interests, and provides a model for degrowth,

•For folks open to ideas for their coming free time, the 
writer, having endured 21y of degrowth-retirement, ends 
with a few slides advocating slowing down! (e.g. reading 
and writing, hiking, gardening, birding, and SCD, all  
global in reach).



My home-built library



Hiking Swiss haute 

route, Summit pitch, 

Aig du Chardonnet



My front garden,

June 2022



White breasted nuthatch, 

kitchen window, January 

2023



SCD Half Buchan Eightsome Reel, square set 
of 4 couples, Edinburgh dancers in Aberdeen



Obesa cantavit

Full text of the paper is at: www.Robillynians.org

Thanks for the honour and 

thanks for your attention.

- Good luck!  
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From “The Gods of Copybook Headings”  - Rudyard Kipling
In the Carboniferous Epoch we were promised abundance for all, 
By robbing selected Peter to pay for collective Paul; 
But, though we had plenty of money, there was nothing our money could buy, 
And the Gods of the Copybook Headings said: "If you don't work you die." 

Then the Gods of the Market tumbled, and their smooth-tongued wizards withdrew
And the hearts of the meanest were humbled and began to believe it was true
That All is not Gold that Glitters, and Two and Two make Four
And the Gods of the Copybook Headings limped up to explain it once more. 

As it will be in the future, it was at the birth of Man
There are only four things certain since Social Progress began. 
That the Dog returns to his Vomit and the Sow returns to her Mire, 
And the burnt Fool's bandaged finger goes wabbling back to the Fire; 

And that after this is accomplished, and the brave new world begins
When all men are paid for existing and no man must pay for his sins, 
As surely as Water will wet us, as surely as Fire will burn, 
The Gods of the Copybook Headings with terror and slaughter return!


	Slide 1: William (“Bill”) James DSc, PhD, F.CSCE, F.ASCE, P.Eng.  Founding President, CHI  Univ Professor Emeritus, U of Guelph  Guelph, Ontario, Canada 
	Slide 2
	Slide 3: Metamorphosing the pachyderm in the room into Panacea and her siblings: how water systems models can help preserve civil life.*  Outline
	Slide 4: In Greek mythology, Panacea is a goddess of universal remedy, her four sisters each did a facet of  Apollo's art.
	Slide 5: The elephant and the Greek goddess
	Slide 6: Degrowth, décroissance:
	Slide 7: Life expectancy
	Slide 8: Quality of life
	Slide 9: Resilience
	Slide 10: Sustainability
	Slide 11: Well-being [Source: WHO]
	Slide 12: Common positions    challenged here
	Slide 13: Introduction
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: GROWTH or DÉCROISSANCE
	Slide 25: GROWTH or “DÉCROISSANCE” -continued
	Slide 26: Please read the compelling case against further growth by the cited experts [see text at: www.Robillynians.org ] 
	Slide 27
	Slide 28
	Slide 29: Author’s family memory covers 1880 to 2100
	Slide 30: Selected countries for comparison
	Slide 31
	Slide 32
	Slide 33: Inferences from the numbers
	Slide 34: Inescapably…
	Slide 35: Five suggestions: 
	Slide 36: 1.1  As-was
	Slide 37: 1.2  As-is
	Slide 38: 1.3  To-be
	Slide 39: 1.4  Reversion
	Slide 40
	Slide 41: Second suggestion – ultra-long term simulations
	Slide 42: Third suggestion – new hydrology and hydraulics routines
	Slide 43: Fourth suggestion – code gradual landscape changes into continuous simulations
	Slide 44: Fifth suggestion - associated field research:
	Slide 45: The key is reasonable weather generators
	Slide 46: Eleventh rule – call to action in case authorities unduly delay implementation. 
	Slide 47: Lessons for degrowth learnt from retirement
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52: SCD Half Buchan Eightsome Reel, square set of 4 couples, Edinburgh dancers in Aberdeen
	Slide 53:  Obesa cantavit
	Slide 54: From “The Gods of Copybook Headings”  - Rudyard Kipling

