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Note to Reader: 

Waterbucket eNews1 celebrates the leadership of individuals 

and organizations who are guided by the vision for Living 

Water Smart in British Columbia2.  

The edition published on February 8, 2022 featured Michael 

Blackstock, Independent Indigenous Scholar, who developed 

Blue Ecology3, the “water-first” ecological approach to 

interweaving Indigenous Knowledge and Western Science. 

The storyline highlights “moments of insight” extracted from a 

conversation between Michael and Neil Goeller, provincial 

government hydrologist, about the meaning of interweaving. 

The umbrella for Partnership initiatives and programs is the 

Water Sustainability Action Plan for British Columbia4. In turn, 

the Action Plan is nested within Living Water Smart, British 

Columbia’s Water Plan.  

 

 

 
1 https://waterbucket.ca/wscblog/ 
2 https://waterbucket.ca/wcp/wp-content/uploads/sites/6/2017/11/livingwatersmart_book.pdf 
3 https://waterbucket.ca/wcp/category/blue-ecology-michael-blackstock/ 
4 https://www.waterbucket.ca/cfa/sites/wbccfa/documents/media/81.pdf 

Cover Image Credit: photo by David Mackenzie,  
a Lifetime Member of the Partnership for Water Sustainability 
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My leap of faith is that interweaving Indigenous knowledge and Western 

science makes sense and is the right thing to do. That is why I embrace the 

Blue Ecology work of Michael Blackstock. He is making a difference.  

But what about those who are challenged when it comes to being intuitive and 

opening their minds to other ways of knowing? The question that I have been 

wrestling with is, how might we explain interweaving in a way that would make 

sense to the engineering mind-set? 

A 3-way conversation with Michael Blackstock and Neil Goeller resulted in an 

Aha Moment. Like Neil, my master’s degree and career experience 

encompasses hydrology and its applications in water resource engineering. 

When Neil mentioned Bayesian analysis, and suggested an analogy with 

Indigenous oral history, it resonated. “Bingo”, I exclaimed, “Neil, you have 

nailed it.” 

 

 

My mind flashed back 40 years. UBC Professor Emeritus Denis Russell, one of 

my mentors, developed a methodology5 based on the Bayesian Theorem to 

estimate peak floods in situations where data are sparse and all available 

information must be used. Thomas Bayes lived three hundred years ago. He 

is the mathematician who invented probability analysis. If he was alive today, 

I have no doubt that Bayes would say, "Oral history extends the period 

of period and our understanding of what the data mean." 

 
5 https://waterbucket.ca/wcp/wp-content/uploads/sites/6/2022/01/1982_Denis-Russell-paper.pdf 

Editor’s Perspective 
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Oral History Extends the Period of Record 

Bayesian statistics offers a framework for combining different kinds of 

information and making best use of what is available. Four decades ago, I 

applied the UBC Peak Flood Estimation Program6 to North Vancouver's creek 

systems. The municipality brought public works staff back from retirement so 

that I could interview them in the field and compile the oral history of strategic 

culvert installations. The oral history "data inputs" made it possible to 

generate flood frequency curves with reasonable confidence.  

 

 

Michael observed that the individuals most receptive to Blue Ecology were the 

"hydrology elders" when he presented at the International Association of 

Hydrological Sciences Conference. "I am not surprised," I said to Michael, 

"hydrology elders understand the limitations and assumptions inherent in 

how scientific knowledge is applied. They are not dazzled by a slick software 

interface."  

Getting data and making sense of it, whether recorded or oral, that is the 

underlying theme for the featured story that follows. 

 

 

 

 

 

 
6 https://waterbucket.ca/wcp/wp-content/uploads/sites/6/2022/01/1982_application-of-Bayesian-analysis.pdf 

Kim A. Stephens, MEng, PEng,  

Executive Director 

Partnership for Water Sustainability in BC 
February 2022 
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The Partnership for Water Sustainability describes Blue Ecology as 

“the pathway to reach water reconciliation” in British Columbia. In 

January 2022, Waterbucket eNews drew attention to the Blue 

Ecology Seminar: Creating a Climate for Change, livestreamed via 

YouTube on January 20th and headlined by Michael Blackstock.  

Through a water-first approach, Blue Ecology is about interweaving 

Indigenous and Western perspectives to build bridges between two 

cultures. But what does this mean, really? In this edition, we build on 

the previous feature story7 and present a conversation between 

Michael Blackstock and Neil Goeller.  

 

Michael Blackstock is the Independent Indigenous Scholar who 

developed the Blue Ecology philosophy. His work is recognized by both 

UNESCO and the International Association of Hydrological Sciences.  

In his 2009 peer-reviewed paper titled Blue Ecology and climate 

change: interweaving cultural perspectives on water, an 

indigenous case study8, Michael laid out the case for an attitude 

change and culture-shift related to water.  

Blue Ecology has been a two-decade long journey of discovery for 

Michael Blackstock. The Blue Ecology Seminar marks the start of the 

next leg of Michael’s journey, now in collaboration with the Watershed 

Moments team. 

 

Neil Goeller is an original member of the Watershed Moments 

team, a grass-roots initiative that draws its strength from 11 

organizations, including six local governments. The Watershed 

Moments mission is to advance mainstreaming of Blue Ecology.  

Neil is an experienced hydrologist with the Ministry of Environment and 

Climate Change Strategy. He is passionate about advancing a 

science-based approach for the greater good. 

Neil Goeller is one of a small cohort that is trained in field data 

collection and hydrologic analysis, and what happens in and to the 

stream. As Neil says, "this means getting data and making sense of it".  

 
7 https://waterbucket.ca/wcp/wp-content/uploads/sites/6/2022/01/PWSBC_Living-Water-Smart_Blue-Ecology_2022.pdf 
8 https://waterbucket.ca/cfa/files/2017/09/Michael-Blackstock_Capri-paper_2009.pdf 

30-Second Takeaway: Blue Ecology augments rather  
than displacing existing Western science hydrology 

What is a Key 
Takeaway from this 
Conversation? 

In BC, hydrometric records 

are fairly limited in time 

and geographic coverage. 

From a hydrology 

perspective, then, 

interweaving science and 

a rich oral history would 

turn a comparatively 

short period of data 

collection into thousands 

of years of knowledge. 

This might profoundly 

change how we view 

extreme changes in the 

water cycle and the 

consequences in BC. 
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Interweaving: It costs you nothing to  
change your attitude 
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“Our children’s children will be faced with daunting, complex, and 

urgent environmental problems. The impending crisis requires us to 

begin to lay a foundation for our children’s children to have a starting 

point, and some options to grasp in the urgent moment. We owe them 

hope,” states Michael Blackstock. 

 

A New Way of Looking at Water 

“Hope is not a passive desire but an active attitude,” he emphasizes. 

“I really see the value of each culture being genuinely curious about 

each other and willing to interweave to resolve disputes: This is my 

action” 

“Now is the time to act on the belief that if we interweave our strengths 

as traditional knowledge keepers, scientists, poets, artists, and 

architects in a collaborative manner, we can make a difference.” 

“Blue Ecology is an incremental example of how we can interweave 

cultural perspectives on water, but that is just a starting point in this 

new era of interweaving. Reimagining water will contribute to the 

formation of an intergenerational, culturally inclusive, participatory 

water ethic.” 

“Transforming sovereign knowledge into collaborative 

knowledge has four steps: (1) humility, (2) transcending, (3) 

interweaving, and finally (4) transformation.” Next, Michael Blackstock 

explains the essence of each step. 

 

HUMILITY 

“I view Western science and Indigenous ways of knowing as sovereign 

entities. A great deal of energy goes into rationalizing, promoting, and 

protecting an epistemology. However, now we need to acknowledge 

that we don’t have all the answers.” 

“We can build a collaborative epistemological framework if we 

transcend sovereign contemporary narrative’s boundaries, and literally 

mine each epistemology for gems that can be interwoven in a 

collaborative manner.” 

 

Getting from “Sovereign Knowledge”  
to “Collaborative Knowledge” 

EDITOR'S NOTE 1: 
Epistemology is the branch 

of philosophy concerned 

with the theory of 

knowledge. Epistemology 

studies the nature of 

knowledge, justification, 

and the rationality of belief. 
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TRANSCENDENCE  

“Curiosity about other cultures draws us into a better understanding, 

and allows us to contrast and compare two worlds. The product of 

curiosity is an analysis whereby comparison and contrast enable the 

interweaving process. Once I understood the strengths and contrasts 

of each perspective on water, I was ready for the interweaving process 

and published papers that showed how interweaving could happen.” 

 

INTERWEAVING  

“Interweaving is about creating a new form of knowledge through 

collaboration by interweaving useful threads from each way of knowing 

into a more robust way. Interweaving is not integration, just as equality 

is not about assimilation and creativity is not empirical. Interweaving is 

collaborative and incremental rather than a revolutionary process. 

Collaborators identify packets of knowledge that would benefit from the 

interweaving process.” 

“Blue Ecology is an ecological philosophy, which emerged from 

interweaving First Nations and Western thought. It is meant to be a 

companion because it augments existing Western science hydrology 

rather than displacing this knowledge.”  

 

TRANSFORMATION 

“The main axiom of transformation is: It costs you nothing to change 

your attitude. A new collaborative knowledge attitude will open up new 

worlds of possibility. The Blue Ecology vision is collaborative, not 

competitive.” 

 

Creating a Climate for Change 

In his concluding remarks at the Blue Ecology Seminar in January 

2022, Michael Blackstock stated that:  

“I am very hopeful about creating a climate for change. A key theme of 

Blue Ecology is that we interweave the strengths of each other to form 

the solution. We are not competing. We are using each other’s 

strengths. This is a guiding principle. The Blue Ecology Institute is a 

node in a network of great organizations and people in British 

Columbia. I believe that we will make a shift in the province and in the 

country, and even internationally.” 

 

EDITOR'S NOTE 2:  
Blue Ecology aligns with the 

whole-system, water 

balance approach that the 

Partnership for Water 

Sustainability champions 

for restoration of hydrologic 

function and stream system 

integrity within the built 

environment. 
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Neil Goeller, hydrologist with the Ministry of Environment & Climate 

Change Strategy, is a member of the Watershed Moments team. He is 

involved in the process for evolving the approach to interweaving 

Indigenous Knowledge and Western Science. After he read the paper 

written by Michael Blackstock in 2009 for the International 

Association of Hydrological Sciences, Neil initiated a conversation 

with Michael to explore interweaving and the idea that “water is living”.  

 

What is Interweaving? 

When they convened in a “question-reflection” setting, a series of Aha 

Moments resulted. An idea would click as either Michael or Neil had a 

flash of insight because of what the other was saying. This is the 

context for presenting their “moments of insight” as a series of quotable 

quotes. The Partnership for Water Sustainability hopes this 

conversational approach to sharing a story will inform curious readers 

who wonder, “What exactly is interweaving?” 

 

Neil Goeller: Previously, I have breezed through Michael’s writings 

about Blue Ecology and listened to him during the planning sessions 

for the Blue Ecology Symposium later in 2022. To prepare for my on-

on-one conversation with Michael, however, I watched the video of one 

of his presentations. I wanted to improve my understanding, from a 

hydrology perspective, of what interweaving means and how this will 

help communicate the water-first perspective of Blue Ecology.  

Neil Goeller & Michael Blackstock in Conversation: 
“Moments of Insight” about Interweaving 
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Oral History and Bayesian Analysis:    
Two Ways of Knowing are the Same? 

Neil Goeller:  First, Michael, can you help me understand whether 

and/or where western science and traditional knowledge diverge? The 

reason for asking is that I work with scientists, especially fluvial 

geomorphologists, who do treat water like a living thing, and in the way 

that you speak of it.   

This leads me to wonder, does the perception of divergence between 

traditional knowledge and western science come from the layperson’s 

understanding of hydrology? By that I refer to a view limited to the cold 

science as written in papers and textbooks; but does not connect with 

the personal passion of researchers and staff who have a deeper 

respect or admiration for water. 

 

The “Either-Or” Context 

When the topic of traditional knowledge versus western science comes 

up in conversation, I have heard the two put in an EITHER-OR context, 

or it may even be intimated that they are at odds. During a technical 

review, for example, I have heard the comment, “Well are they at odds, 

because science is science. And although there is leeway for 

uncertainty, these are researched and established facts about how a 

system behaves or how certain processes happen.”  

There is a prevalent misinterpretation that it must be ONE or the 

OTHER, rather than how can we bring these two ways of thinking 

together. In my mind, traditional knowledge and western science are 

just different ways of recording, or documenting, and communicating 

the same information. I believe there is an analogy between Indigenous 

oral history, and a statistical approach called Bayesian analysis.  

 

Bayesian Statistics - 
a way to view Oral 
History? 

Bayesian statistics is a 
theory in the field of 
statistics based on the 
Bayesian interpretation of 
probability where 
probability expresses a 
degree of belief in an 
event.  

The degree of belief may 
be based on prior 
knowledge about the 
event, such as the results 
of previous experiments, 
or on personal beliefs 
about the event.  

This differs from other 
interpretations of 
probability, such as the 
mathematical 
interpretation that views 
probability as the limit of 
the relative frequency of 
an event after many trials. 
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Michael Blackstock:  Neil, it is insightful that you're seeing this 

kind of either-or framing because it is a mental trap, much like the 

choice between economy and environment.  

 

Towards a More Collaborative Way of Knowing 

Michael Blackstock:  The aim of Blue Ecology is to move away 

from that false choice. The research methodology I use is called 

interweaving. I developed it as I worked through the logic of Blue 

Ecology. Years later I wrote a chapter for a book, titled “reimagining 

water”, that explains this methodology. 

Interweaving means bring together two different ways of knowing into 

one new concept that weaves the strengths of both ways of knowing, 

rather than criticizing one or the other; or trying to make them compete. 

It is a more collaborative way of knowing.  

There is a sense of humility that comes with interweaving and 

acknowledging that Western science is not the only way of knowing. 

There are other ways of knowing. And so, the humility part is 

interweaving the strengths of those other ways.  

The big picture context for Blue Ecology is the daunting climate change 

crisis that now confronts the world. We need everyone working on the 

solution. It is not going to come from one university, or one professor, 

or one magic bullet. It requires everyone working together. So that is 

part of the long-term goal of the Blue Ecology interweaving approach. 

We must get everybody working together to solve this highly complex 

problem. 

All Hands on Deck! 

“The big picture 

context for Blue 

Ecology is the 

daunting climate 

change crisis that now 

confronts the world.” 

-Michael Blackstock 
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Neil Goeller:  Michael, let’s explore the idea that “water is 

living”. In science, it is used as an analogy. It helps us convey an 

understanding of physical processes. One of my favorites is the 

analogy that Matthias Jakob uses to describes the basin, the gully, and 

the fan as a digestive system spraying its waste across the landscape! 

From a science perspective, I see “water is living” as a good way of 

understanding dynamic systems. Viewed in isolation, water responds 

in a certain way to driving and resisting forces. But when the context is 

a river system, and in view of how it changes the landscape, it does 

become appropriate to describe it as living. How often do we say, 

“the river wants to do this, or it wants to do that?” 

 

Michael Blackstock:  There is a book called “Sensitive Chaos” 

by Theodor Schwenk (1910-1986), a pioneering water researcher in 

Germany. His book is about the meandering nature of water and how 

humans have tried to run it down a straight pipe. Yet this is against the 

very nature of water. It is an excellent book.  

Think of water as the heart of the ecosystem. Now add climate change. 

As the global temperature increases, the atmosphere can retain and 

move more water. Now think in terms of the heart heating up and 

pumping faster; the result is a faster transformation of water around the 

world. This is the Blue Ecology view. 

One of the principles of Blue Ecology is that, if we treat water as living, 

maybe we will treat it with more respect. In Western society, however, 

we have been taught that it is something physical, that it is part of the 

abiotic world. This way of thinking allows us to rationalize our misuse 

of water because we say it is not alive. The First Nations perspective, 

on the other hand, is that Mother Earth will retaliate if she is not treated 

with respect. Respect comes out of the idea that water is alive.  

A Blue Ecology 
Guiding Principle 

“If we treat water as 

living, maybe we will 

treat it with more 

respect.” 

-Michael Blackstock 

In this seminal and thought-
provoking work, the laws 
apparent in the subtle 
patterns of water in 
movement are shown to be 
the same as those 
perceptible in the shaping of 
bones, muscles and a myriad 
of other forms in nature. 
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Everything is Connected to Everything Else  

Michael Blackstock:  In the 1700s, water was not given a proper 

place when Carl Linnaeus, known as the father of modern taxonomy, 

developed his system of naming organisms as set forth in his Systema 

Naturae, published in 1735. Additionally, during this Enlightenment 

period there was a philosophical turf war brewing between the church 

and science and pagan philosophy9. Had First Nations had a say at that 

time, it would have been that water must be included with the biotic world, 

not the abiotic world. 

By describing water as living, it creates a conversation about what can 

we do to improve our view of this living system. Out of that comes a new 

respect. And a new way to look at climate change through the heart 

analogy, and water as the lifeblood of the planet.  

The food web analogy of ecology is a crisscrossing and complex thing. 

Everything is connected to everything else. The question is, where do 

you start? Start with water because it connects everything. So, healthy 

water equals healthy environment equals healthy body. You cannot go 

wrong by starting with water. It does not mean it is the be-all and 

end-all. But it is a good place to start. 

 

Neil Goeller:  I like your idea of starting with water.  How often do we 

ask the question, “what’s the one thing we can do to fix this 

issue?” Until the day comes when society puts water first, Michael, how 

do we get started? 

 
9 Religion and the Decline of Magic: Studies in Popular Beliefs in Sixteenth and Seventeenth Century England, by Keith Thomas  

https://g.co/kgs/Yz2cqY 

https://g.co/kgs/Yz2cqY
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Michael Blackstock:  We are doing market research as part of 

the start-up for the Blue Ecology Institute. One of the findings is that 

mothers of younger children are suffering a form of grief, or trauma, 

from climate change. They are super worried about the future for their 

kids, they don’t know what to do, and they don’t know where to start.  

The situation seems overwhelming to them. Reflecting on what I 

learned when I was fighting fires in the bush, when somebody is frozen 

from fear, you just give them something to do, anything to do, and they 

feel a little bit better. And so, what we are saying is, let’s just start with 

water and this is the reason why.   

Water connects everything to everything else. Let’s start there. It just 

gives people some hope.  Whether it is completely right from a science 

or whole systems approach does not matter. But it does have that 

human effect to it as well. This is a new dynamic, from the human side, 

that we are looking at from the water-first approach. 

 

Neil Goeller: That is an interesting observation! You have 

reminded me about a recent conference call with a municipality. The 

topic was population projections and housing units. One of the 

individuals said, “Well that timeline is like 200 years, so I don't care.” 

When it was my turn to speak, I stated that, “I for one care; restoration 

projects that we work on have 100-to-200-year or more timelines.”  

We need to care about what is going to happen, no matter how far in 

the future. It was staggering to me that someone would say they don’t 

care about what happens beyond their retirement or lifespan. 

Michael, I understand what you are saying about climate anxiety. It is 

such a complex world. So, what does one do? Is it any wonder that 

some people just throw up their hands in despair?  

Is having an oral history the key to overcoming this mental hurdle? If 

we just say, ‘Interweaving science with an oral history’, does 

that get to the core of what we are talking about? 

It seems obvious that oral history provides context. Oral history 

interweaved with science would provide more than just the 100 odd 

years of rigorous data collection we have. It would turn it into thousands 

of years of knowledge.  

If our society had a rich oral history that stretched back over time 

beyond the period of scientific data collection, would we then 

understand that Mother Earth is in the driver’s seat, and maybe we are 

just mis-reading the map? 

 

A New Way of 
Looking at Water 

“Hope is not a passive 

desire but an active 

attitude.” 

“Water connects 

everything to everything 

else. Let’s start there. It 

just gives people some 

hope.”   

-Michael Blackstock 
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Michael Blackstock: Definitely, Neil. There are a lot of 

Indigenous oral history stories with that very theme. This is a way of 

teaching environmental ethics or ethos to children. And adults too! One 

of the key tenets of Indigenous oral history is that if you disrespect 

nature, she will get angry and get back at you. 

 

Neil Goeller:  I wonder, Michael, how do you get buy-in from a 

broader community for this idea? Your work on Blue Ecology has me 

thinking that the idea of interweaving traditional knowledge gives us a 

broader set of tools to help people understand what we need to do. 

While there are multiple sources of information to draw on, a key 

question is how do you change the culture so that we put nature first? 

 

Michael Blackstock:  In science, as you know Neil, you create 

your hypothesis and then you make observations. Indigenous 

knowledge can bring in thousands of years of observations.  From that 

alone, and if you are humble enough, would you like a data set of 100 

years or 10,000 years? 

 

Neil Goeller:  Michael, you have just described one of the classic 

stories in hydrology. In the Middle East, hydrologists will say to us, “You 

only have 100 years of record; but we have thousands of years of 

records going back to the Egyptians of ancient times”. In North 

America, from a scientific point of view, water records are quite short. 

We are lucky when we have 60 years of reliable records, possibly 

extending out to 100-plus years.  

Consider that our oldest hydrometric gauge in BC is only in the order 

of 110 to 120 years.  The peak period for collection of streamflow and 

climate data was the era from the 1960s through 1980s. However, a 

majority of gauges in BC are discontinuous. This raises questions. How 

carefully was the information collected at any point in time? Can we 

really claim that our measurements from 1914, for example, are more 

reliable than somebody’s family memory of the occurrences?  

When I reflect on this short-term context for hydrometric data collection 

in BC, there is no doubt in my mind that Indigenous knowledge would 

expand our horizon and help us make sense of the numbers in a larger 

context.  

Our timeframe for largescale settlement is only the past one and a half 

centuries. Again, the context is short-term. Yet the cumulative impacts 

and consequences of our actions on the land and the water cycle have 

been far-reaching during this period. 
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Restoration efforts will likely require us to pay back into systems, with 

significant interest, what has been taken out of them through land use 

change. The idea being that to begin to restore functionality in a system 

requires us to put back the value of our withdrawal from nature (or 

natural assets) plus significant interest. 

The road we must travel in holding the hand of Mother Earth to help 

more than hinder requires careful planning, foresight, and patience. 

Traditional Indigenous knowledge provides this perspective and, to 

me, embodies those qualities required for longer term thinking and 

planning. 

 

Michael Blackstock:  Neil, this example brings us full circle to 

our starting point, which is, it is usually false when someone frames a 

situation as being an either-or choice. This way of thinking just does 

not apply to complex topics.   

When someone puts a solution in front of you and says, “it is either this 

or that, you've got to make your choice”, that closes the door on other 

possible solutions. Our conversation shows that when minds are open 

to other ways of knowing, it leads to new possibilities. 

Lastly, your reflections on investing in restoration speak to the Blue 

Ecology principle of establishing "healing zones".  Let the ecosystem 

heal, after we ask from it.  It is a way of giving back and saying thanks 

for its gifts. 

 

What is a Key 
Takeaway from this 
Conversation? 

In BC, hydrometric records 

are fairly limited in time 

and geographic coverage. 

From a hydrology 

perspective, then, 

interweaving science and 

a rich oral history would 

turn a comparatively 

short period of data 

collection into thousands 

of years of knowledge. 

This might profoundly 

change how we view 

extreme changes in the 

water cycle and the 

consequences in BC. 
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In Summary 



 

 

 

 

 

 

 

A Closing Perspective:  

When minds are open to other ways of 
knowing, it leads to new possibilities.  



 

 

 

 

 

  

 

 

 

 

 

TO LEARN MORE, VISIT: 

https://waterbucket.ca/about-us/ 

About the Partnership for 
Water Sustainability in 

British Columbia 

Incorporation of the Partnership for Water 

Sustainability in British Columbia as a not-for-

profit society on November 19, 2010 was a 

milestone moment. Incorporation signified a 

bold leap forward.  

Over two decades, the Partnership had 

evolved from a technical committee in the 

1990s, to a “water roundtable” in the first 

decade of the 2000s, and then to a legal 

entity. The Partnership has its roots in 

government – local, provincial, federal. 

The Partnership has a primary goal, to build 

bridges of understanding and pass the baton 

from the past to the present and future. To 

achieve the goal, the Partnership is growing a 

network in the local government setting. This 

network embraces collaborative leadership 

and inter-generational collaboration.   

The Partnership believes that when each 

generation is receptive to accepting the inter-

generational baton and embracing the 

wisdom that goes with it, the decisions of 

successive generations will benefit from and 

build upon the experience of those who went 

before them.  



 

 

 

 

 


