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ACKNOWLEDGEMENT OF COUNTRY: LET THE RIVERS SPEAK
fѢĬЮũŔťĲЮƣŸЮĤĲŊŔŰЮĤǃЮċĦťŰŸƽũĲĬŊŔŰŊЮƣőĲЮÑƖċĬŔƣŔŸŰċũЮ§ƽŰĲƖƚЮŸŉЮƣőĲЮũċŰĬЮŸŰЮ

which we meet today. I pay my respects to Elders past and present
Waiatafrom Aotearoa

Te aroha
Te whakapono
Me te rangimarie
ÑĝƣŸƨШƣĝƣŸƨe

Love
Faith (hope)
Peace
And respect for all beings (For all of us)

uŔċШŸƖċШťŸƨƣŸƨШвЮШ9ŸŰĦĲƖŰШŉŸƖШĦŸũũĲĦƣŔƻĲШƽĲũũĤĲŔŰŊ
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ÅOrganizing Committee, especially Christina & Cailey
ÅKirstie Fryirs, co-developer of the River Styles Framework
ÅPostgraduate students, colleagues and collaborators
ÅElli Papangelakis



EǂƣĲƖŰċũШƓĲƖƚƓĲĦƣŔƻĲШвШċŰШŸƨƣƚŔĬĲƖ

ÑőŔŰŊƚШfШĬŸŰќƣШƨŰĬĲƖƚƣċŰĬ
ÅNatural
ÅChannel
ÅSite versus watershed

Mindset
Å ċƣƨƖĲШŉŔŊőƣƚШĤċĦťШвШĲƻĲŰƣƨċũũǃШŔƣШƽŔŰƚ
ÅThinking like an ecosystem



How do we 
know rivers?

Christopher 
Pease (2005)
New Water 
Dreaming 
Australian 
National 
Gallery

Canberra



Some points of convergence

Bob
ÅWater is the lifeblood of Mother Earth
ÅNihi is a living entity with Spirit, Agency and Rights
Å7ĲǃŸŰĬШћƨƚŔŰŊќШѼШћůċŰċŊŔŰŊќШвШÅĲũċƣŔŸŰċũŔƣǃЯШƖĲĦŔƓƖŸĦŔƣǃЯШƚƣĲƽċƖĬƚőŔƓШŸŉШ

land and water

Peter
ÅìĲШĦőŸŸƚĲШƣőĲШũċŰĬƚĦċƓĲƚШƽĲШũŔƻĲШŔŰШв
ÅSemi-ċũũƨƻŔċũШƖŔƻĲƖƚШвШƓƨƣШċƚŔĬĲШƣőĲШƣĲǂƣШĤŸŸť
Å9ŸůƓũĲǂШƖĲƚƓŸŰƚĲШвШĲƻŸũƨƣŔŸŰċƖǃШƣƖċŢĲĦƣŸƖŔĲƚШ
ÅћÅĲ-ƚƣŸƖǃŔŰŊШƣőĲШƖŔƻĲƖќ



Mindsets
Faculty of Engineering, University of Wyoming

Strive on т the control of nature is won, not given

Thanks to Stephen Coleman



ÂĲƖĦĲƓƣŔŸŰƚШŸŉШƖŔƻĲƖШőĲċũƣőШвШƓŔƓŔŰŊШƚƣŸƖŔĲƚ

7ũƨĲШыΞΜΝΥьЮШìőċƣќƚШƽƖŸŰŊШƽŔƣőШőĲċũƣőǃШƖŔƻĲƖƚеШÂƖŸůŔƚĲШċŰĬШƓƖċĦƣŔĦĲШŔŰШƣőĲШƚĲċƖĦőШŉŸƖШċШŊƨŔĬŔŰŊШŔĬĲċũШŉŸƖШŉƖĲƚőƽċƣĲƖШ
management.Progress in Physical Geography: Earth and Environment, 42(4), 462-477.
Cairns et al. (2024). River restoration as a sociocultural process: A case study from the ìċŔůċƣĝ Catchment, Aotearoa 
New Zealand.New Zealand Geographer, 80(1), 3-15.

Rivers as living and indivisible entities 7ƨƖŔĲĬШċũŔƻĲШвШfŰƚƣŔƣƨƣŔŸŰċũШůĲůŸƖǃШт 
path dependencies

FUTURE: RESTORATION AS AN INCLUSIVE SOCIO-CULTURAL PROCESS?



More-than-human relations: Wai Horotiu
Queen Street, TǕmaki Makaurau (Auckland)

7ƨƖŔĲĬШċũŔƻĲШвШ
ancestral connections 
ƣőċƣШĦŸůĲШċũŔƻĲШв

Martuwarra в

https://newsroom.co.nz/2023/12/27/echoes -of-a-river-buried-under-skyscrapers/



Geomorphic expressions of the rights of the river
Te Mana o te Wai (Mana, Mauri, Ora)

Brierley et al. (2019)

1. ШƖŔŊőƣШƣŸШŉũŸƽŔŰŊШƽċƣĲƖШв

2. ШƖŔŊőƣШƣŸШĦŸŰƻĲǃШƚĲĬŔůĲŰƣШв

3. ШƖŔŊőƣШƣŸШĤĲШĬŔƻĲƖƚĲШвШ

4. ШƖŔŊőƣШƣŸШċĬŢƨƚƣШв

5. ШƖŔŊőƣШƣŸШĲƻŸũƻĲШвШ

6. A right to operate at the catchment scale ...

7. ШƖŔŊőƣШƣŸШĤĲШőĲċũƣőǃШв



Transformational times
AI, Digital Twins, Automated analysis
ÅDynamic physical habitat mosaic (Form and Process т a Living River)
ÅEvolutionary trajectory

Mindset (societal relations to rivers)
ÅBeyond command & control (Truths of the Riverscape; Brierley & Fryirs, 

2022)
ÅNature-based river management: era of river repair/recovery

Institutional changes (politics, governance, jobs-careers)

Indigenous relations
ÅRivers as living and indivisible entities, River rights



ÅŔƻĲƖƚШċƖĲШƚĦƖĲċůŔŰŊШвШƽőċƣШƽŔũũШŔƣШ
take to listen to and learn from them

What are they telling us? 

Lessons from the Digital Era

Respect diversity т rivers are individual, 
idiosyncratic entities

Boothroyd et al. (2025). Big data show 
idiosyncratic patterns and rates of 
geomorphic river mobility. Nature 
Communications.



Matt Kondolf, 2016.
Walla-Walla River, Washington

Rivers are unhappy

Zuo et al. (2020). Assessment of the 
happy river index as an integrated index 
of river health and human well-being: A 
case study of the Yellow River, 
China. Water, 12(11), 3064.

Ju et al. (2022). Integrated evaluation of 
rivers based upon the River Happiness 
Index (RHI): Happy rivers in 
China. Water, 14(16), 2568.



Rivers are emergent entities
(Brierley & Fryirs, 2016, 2022)

Time Past trajectory Present
state

Future trajectory B

Time-
slice 1

Time-
slice 2

Time-
slice 3

Time-
slice 4

Time-
slice 5

Time-
slice 6

Time-
slice 7A

Time-
slice 7B

Time-
slice 7C

Evolutionary sequence

disturbance
event(s)

possible
disturbance

event(s)

Unpredictability, uncertainty, contingency, non-linearity
Moving targets  - Beyond prescriptive practices



Making sense of information overload
The River Styles Framework (Brierley & Fryirs, 2005)

Coherent catchment-framed package of geomorphic information 
to inform proactive river management that óworks with the riverô

Stage 1: River character, behaviour and patterns

Stage 2: River evolution and geomorphic condition

Stage 3: River recovery potential

Stage 4: Management applications

ÅCatchment-scale vision

ÅTarget conditions (Defining rehabilitation goals)

ÅPrioritisation 

ÅMonitoring
www.riverstyles.com

http://www.riverstyles.com/


Changing practices
Coherent, proactive, cost-effective, 
prioritization (conservation focus, 
work with recovery), passive 
restoration (leave the river alone, 
allow it to sort itself out)

Fryirs et al. (2021). Things we can do 
now that we could not do before: 
Developing and using a cross-scalar, 
state-wide database to support 
geomorphologically-informed river 
management.PloS One, 16(1), 
e0244719.



Positionality & Situatedness
Brierley, G. (2025). Which realities are we trying to understand? 
In: Castree et al. (Eds).Making Geography Matter: The Past and 
Present of a Changing Discipline. Routledge

Teaching, learning & enjoyment

ÅPostgraduate students (first publications)

ÅManagement applications, professional short courses

Science & Social science

ÅLet the River Speak т Finding the Voice of the River

ÅChina, Ecological Civilization

ÅPedagogies of Hope



Where did I arrive at? 
Dean of Science at UoA sought 
ĦŸůůĲƖĦŔċũŔǍċƣŔŸŰШвШ]7ШŉŸĦƨƚĲĬШŸŰШ
Internationalization

Brierley et al. (2019). A geomorphic 
perspective on the rights of the river in 
Aotearoa New Zealand.River Research and 
Applications, 35(10), 1640-1651.

Hikuroa et al. (2025). Listening to rivers: 
Sharing river stories from Aotearoa New 
Zealand in a European context.Shima, 19(1).



Mike Church (2010, p. 265) Trajectory of Geomorphology

Geomorphology is simultaneously developing in diverse 

directions: on one hand, it is becoming a more rigorous 

geophysical science ï a significant part of a larger earth 

science discipline; on another, it is becoming more 

concerned with human social and economic values , with 

environmental change, conservation ethics, with the human 

impact on environment, and with issues of social justice 

and equity.



How did the River Styles 
Framework come about?
Northern Hemisphere training in an Australian context

Core research by postgraduate students

ÅHuman impacts on rivers

ÅGeo-eco-hydrology т riparian vegetation and wood

Work with managers (Land & Water Australia)

Complementary skills (Kirstie & Gary) т same focus and passion, 
field-based (grounded)

Fryirs et al. (2019). Engaging with research impact assessment 
for an environmental science case study.Nature 
Communications, 10(1), 4542.



How does the River Syles Framework differ 
from other approaches?
ÅKasprak, A., Hough-Snee, N., Beechie, T., Bouwes, N., Brierley, G., Camp, R., Fryirs, 

K., ImakiЯШcЮЯШsĲŰƚĲŰЯШ~ЮЯШ§ќ7ƖŔĲŰЯШ]ЮЯШRosgen, D., & Wheaton, J. (2016). The blurred 
line between form and process: a comparison of stream channel classification 
frameworks. PloS One, 11(3), e0150293.

ÅCoherence in space and time

ÅOpen-ended, non-prescriptive т ċШŉũĲǂŔĤũĲШũĲċƖŰŔŰŊШƣŸŸũШвШċũũŸƽƚШƖŔƻĲƖƚШƣŸШƚƓĲċťШŉŸƖШ
ƣőĲůƚĲũƻĲƚШвШƣőĲƖĲШŔƚШŰŸШůċŊŔĦШŰƨůĤĲƖШŸŉШƖŔƻĲƖШƣǃƓĲƚ

ÅProcess-based т channel and floodplain geomorphic units
o Get your head out of the channel
o Channels and floodplains tell different stories
o Not every river has a channel



Stage 1. Respect Diversity т River patterns 
and connectivity at the catchment scale
Distinguishing characteristics at the reach scale (River Reach Analysis; 
Kellerhals et al., 1976)

Character and behaviour; Geomorphic units (Fryirs & Brierley, 2022)

Forms, rate, capacity for adjustment (sensitivity/resilience)

Bed material, channel geometry, channel planform, geomorphic units 
(mosaics, assemblages)

Range of variability т low flow, bankfull, overbank stage

Naming convention (Fryirs & Brierley, 2018)



Distinctive rivers in Australia
Cut and fill 

(note a chain-of-ponds is filling a previously cut 
channel)

Gunderoo Creek - NSW

Chain-of-ponds

Mulwaree Ponds- NSW

Macquarie River - NSW Channel Country

Passive meandering Anastomosing



River diversity in the Pacific NW



Eastern Canada river images
Slaymaker et al. (2020, Fig 3.1)

a. Ottawa River - constrained, 
straight river 

b River Rouge, Québec - 
meandering, sand-bed

c Atorquait River, Nunavut - 
braided gravel-bed

d. Ekwan River, Ontario 
Anabranching (anastomosing)



Mobility of rivers in the Philippines ɀ rivers use their space in different ways 

Wandering gravel-bed river: Abulug River

Active meandering river: Cagayan River



Automated mapping
Analysing river character, behaviour, pattern and controls in an era of big-data acquisition and automation (Fryirs et al., 2019)

Multiple knowledges: Make best use of best available understandings



9ŸũũċĤŸƖċƣŔƻĲШƖĲƚĲċƖĦőШũŔŰťƚШв

ÅLongitudinal profile work т stream power
ÅConnectivity relationships

ÅWheaton et al. (2015) т structured approach to 
mapping
ÅGeomorphic Unit Toolkit (GUT)
ÅéċũũĲǃШƽŔĬƣőШы§ќ7ƖŔĲŰШĲƣШċũЮЯШΞΜΝΦь

ÅLink to Geomorphic Change Detection (GCD)
Justice Crombie т 
Toronto Waterfront 



Stage 2. Evolution & Condition assessment
What is a healthy river? 
Principles of river condition assessment (Fryirs, 2015; Glassic et al., 2025)
ÅCompare like with like, carefully considering what you measure against (e.g., range 

of variability, before/after a flood)

ÅMeasure the right things in the right way, in the right places, at the right time

ÅUse process-based geoindicators that provide a reliable and relevant signal for the 

river type under investigation

Premise: The river simply wants to be a river é

ÅErosion recreates and regenerates the physical habitat mosaic of a river. Erosion 

and deposition are good things in the right place, at the right rate, at the right time

ÅFloods drives river adjustment (and recovery). Some rivers are attuned to extreme 
events (non-equilibrium relations), others to more frequent, lower-magnitude flows 



Brierley & Fryirs (2022) Fig 5: Approach to assessment of 
geomorphic river condition

ÅRivers are disturbance-driven 
& dynamically adjusting
ÅìőċƣќƚШŊŸŸĬШŔŰШŸŰĲШůċǃШĤĲШ

bad in another
ÅNeed to understand system 

state (when was the last 
flood?)
ÅWhat is the river type & 

character and how is it 
expected to adjust?
ÅDetermines reference 

condition & measurement 
parameters for management



Good and poor condition examples of a 
braided river in the Philippines

Bongabong River
Good condition

Padsan River
Poor condition



Good and poor condition examples of a 
meandering river in the Philippines

Agusan River
Good condition

Pampanga River
Poor condition



Measuring the wrong things in the 
wrong way in the wrong places will 

never allow us to determine whether the 
condition of the river and the 

effectiveness of management practices 
are improving or not



Stage 3. Recovery т What is realistically achievable? 
The River Recovery Diagram (Fryirs & Brierley, 2016)

Has the river started to
 recover?

Turning
point

Degraded

Is the reach intact?
Intact

Is restoration possible?

Restoration

Creation

Is the reach adopting a
new condition?

YESYES

YESYES

YESYES

YESYES

NONO NONO

YESYES

NONO



Geomorphic unit indicators of river recovery ( Fryirs et al. 2018, LDD)
Well vegetated, stable benches

Distinct, well-defined low flow channel (in sand)

Re-emergence of alluvial pools and riffles (in sand)

Re-emergence of bedrock pools

Well vegetated, stable bars and islands

Swamp reformation

L: Candelo Creek, R: Lower Bega River Source: Philippa Street, K. Fryirs

Bega River @ Candelo-Bega Rd Source: K.Fryirs

Wolumla Creek @ South Wolumla Rd Source: K. Fryirs

1996 2023

L: Sandy Creek, R: Bemboka River Source: K. Fryirs

Bega River at Hwy Bridge Source: K. Fryirs

1996 2022 1998 2022

Upper Wolumla Creek Source: K. Fryirs

1998 2009 2022 2022


