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ANatural
AChannel
ASite versus watershed

Mindset
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AThinking like an ecosystem
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How do we
know rivers?

Christopher
Pease (2005)
New Water
Dreaming
Australian
National
Gallery
Canberra




Some points of convergence

Bob
AWater is the lifeblood of Mother Earth

ANihiis a I|V|ng entity with Splrlt Agency and nghts
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land and water
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Mindsets
Faculty of Engineering, University of Wyoming

Strive on T the control of nature Is won, not given

CONTROIJOF NAT' /

ke

Thanks to Stephen Coleman
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Rivers as living and indivisible entities 721 RUI Wec G R21IJWs WfTUt q
path dependencies

FUTURE: RESTORATION AS AN INCLUSIVE SOCIOLTURAL PROCESS?

702 WWb=Z=MNYb OWi 6¢caqkt Wsl YUNWs Rag6WEWcaaqs! W R21J1+ e WAl YO R
management. Progress in Physical Geography: Earth and Environmed2(4), 462477 .

Cairns et al. (2024). River restoration as a sociocultural process: A case study from thec R 0 €ajojment, Aotearoa
New Zealand.New Zealand Geographer80(1), 315.



More-than-hurr_]_an relations: Wal Horotiu
Queen Street,T U maMakaurau (Auckland)
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https://newsroom.co.nz/2023/12/27/echoes -of-a-river-buried-under-skyscrapers/
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Geomorphic expressions of the rights of the river
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TeMana ote Wail (Mana, Mauri, Ora)
Brierley et al. (2019)
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Transformational times

Al, Digital Twins, Automated analysis
ADynamic physical habitat mosaic (Form and Process a Living River)
AEvolutionary trajectory

Mindset (societal relations to rivers)
ABe%/ond command & control (Truths of the Riverscape; Brierley & Fryirs,

ANature based river management: era of river repair/recovery
Institutional changes (politics, governance, jobscareers)

Indigenous relations
ARivers as living and indivisible entities, River rights
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take to listen to and learn from them

What are they telling us?

Lessons from the Digital Era

Respect diversityt rivers are individual,
idiosyncratic entities

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




Rivers are unhappy

Matt Kondolf, 2016.
Walla-Walla River, Washington

Zuo et al. (2020). Assessment of the
happy river index as an integrated index
of river health and human weHbeing: 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)

Unpredictability, uncertainty, contingency, nonlinearity
Moving targets - Beyond prescriptive practices

L]

Time - Past trajectory
ﬁ* ﬁ

disturbance
event(s)

possible
disturbance
event(s)

Evolutionary sequence




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

Coherent catchment-framed package of geomorphic information
to inform proactive river mana

Stage 1: River character, behaviour and patterns
Stage 2: River evolution and geomorphic condition

Stage 3: River recovery potential

Stage 4. Management applications GARY BRIERLEY AND KIRSTIE FRYIRS

Geomorphology and
River Management

Applications of the River Styles Framework

A Catchment-scale vision
A Target conditions (Defining rehabilitation goals)
A Prioritisation

A Monitoring .
www.riverstyles.com i



http://www.riverstyles.com/

C h aﬂ g I n g p raCtI Cef NSW River Styles database

Diversity of River Styles in NSW

Coherent, proactive, costeffective,
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 d¢ 225,000+km o seen een
. Styles Framework
now that. we could not do before: @) 17 oreenmesyenn
Developing and using a crossscalar, = e g
state-wide database to support ﬁ‘%‘% 390 Stream lengthisin
. . . ood geomorphic
geomorphologically-informed river == GOt
management. PloSOne, 16(1), B 430 sweamienannas
MACQUARIE moderate to high

602447 19 ey recovery potential

Geomorphic condition of rivers in NSW

River condition

[ Good
[ ] Moderate
I Poor
[ Nodata
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Kilometers

Geomorphic recovery potential of rivers in NSW

Recovery potential
I Conservation
[ strategic
[ High
[ ] Moderate
I Low
[ 7] Nodata

125 250
Kilometers



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 DisciplineRoutledge

Teaching, learning & enjoyment
A Postgraduate students (first publications)

A Management applications, professional short courses

Science & Social science

A Let the River Speak Finding the Voice of the River

A China, Ecological Civilization

#
4
{

A Pedagogies of Hope



Where did | arrive at?

Dean of Science atUoAsought
HYOJOaUl HRc¢OGRAC¢CqRYUlLs W]
Internationalization

pagaverpivot

Finding the Voice
Brierley et al. (2019). A geomorphic of the River
perspective on the rights of the river in
Aotearoa New ZealandRiver Research and
Applications, 35(10), 16401651.

Gary J. Brierley

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

mracmilian




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 1 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
A Human impacts on rivers

A Geo-eco-hydrologyT riparian vegetation and wood
Work with managers (Land & Water Australia)

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

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

GARY BRIERLEY AND KIRSTIE FRYIRS

Geomorphology and
River Management

Applications of the River Styles Framework

' Blackwell
Subiiving




How does the River Syles Framework differ
from other approaches?

A Kasprak, A., HoughSnee, N., Beechie, TBouwes, N., Brierley, G., Camp, R., Fryirs,
K.,Imakid Wc 10A Ws 1IJUt 13U Ridsger®B. |188Wh&atoR [ (PHILR)] TiRbliirred
line between form and process: a comparison of stream channel classification
frameworks. PloSOne, 11(3), e0150293.

A Coherence in space and time

A Open-ended, non-prescriptivet¢ Wn G JF RAGUI WG ¢! URUNWqY YO Ws
q6 113Gt Wa2101 Wes Wagé Wl DWRY WOYWI¢eNRAWUz G HIJI WY N
A Process-based T 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 DiversttiRiver 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 variabilityr low flow, bankfull, overbank stage

Naming convention (Fryirs & Brierley, 2018)



Distinctive rivers in Australia
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(note a chain-of-ponds is filling a previously cut
channel)

GunderooCreek- NSW

~
Google Earth ™
" ;

Passivé'ie

A '

~ N s

andering

£

Google Earth

Macquarie River NSW 0

{

K ”~
Ty Chain-e{pends

AN

;

. Mulwaree Ponds- NSW.

Google Earth

4%

Google Earth




River diversity in the Pacific NW

Google Earth

800m
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Mobility of rivers in the Philippinesz rivers use their space in different ways

Wandering gravelbed river:AbulugRiver

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

INTERPRETATIONS THAT STILL

THE POWERBOARD THE OUTPUT NEED HUMAN HELP

confinement
& valley

setting :
evolutionary

processes trajectory
and river

channel behaviour

planform

river
condition
downstream
geomorphic patterns of

units

river styles

river
recovery

VALIDATE THE OUTPUT

imposed
and flux
controls

bed material
texture

Forecasting
river

erosion- fotures

deposition
change
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ALongitudinal profile workT stream power
AConnectivity relationships

AWheaton et al. (2015)r structured approach to
mapping
AGeomorphic Unit Toolkit (GUT) o G
s o~ e "\M £ G \\.\HI
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. _ _ Justice CrombieT
ALink to Geomorphic Change Detection (GCD) Toronto Waterfront



Stage 2. Evolution & Condition assessment

What is a healthy river?

Principles of river condition assessment (Fryirs, 2015;Glassic et al., 2025)

ACompare like with like, carefully considering what you measure against (e.g., range
of variability, before/after a flood)

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

AUse process-based geoindicators that provide a reliable and relevant signal for the
river type under investigation

Premise: The river simply wants to be a
AErosion 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
AFloods 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

ARivers are disturbancedriven
Framework of & dynamically adjusting

t oo N
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What to bad in another

measure

against ANeed to understand system
(reference)? state (when was the last
flood?)

AWhat is the river type &
character and how Is it
expected to adjust?

ADetermines reference
Sl condition & measurement
| parameters for management

Foundation geomorphic understanding

Expected
River type capacity to
(character/ adjust

What to

structure) (process/ measure? MODERATE J

behaviour/
function)

Where to
measure?




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

| Bongabong River & & f® ) PadsanRiver &
Poor condition



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

I

Agusan River § B Pampanga River St

Good condition & 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 What is realistically achievable?
ne River Recovery Diagra(Rryirs & Brierley, 2016)
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Geomorphic unit indicators of river recovery ( Fryirs et al. 2018, LDD)

Well vegetated, stable benches
1996 2023

Wolumla Creek @ Souf Wolumla Rd Source: K. Fryirs

Re-emergence of bedrock pools

=

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

Distinct, well-defined low flow channel (in sand)
1996 2022

=

Bega River at Hwy Bridge Source: K. Fryirs

Well vegetated, stable bars and islands

Bega River @ Candel@ega Rd Sorce: K.rirs

Swamp reformation
i 2009

@ A -
Upper Wolumla Creek Source: K. Fryirs

Re-emergence of aIIUV|aI pools and riffles (in sand)
% | 2022

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




