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UNCERTAINTIES,
COMPLEXITIES, & CHANGES

climate change technologic change political change



Water Crisis

Acute, time-
limited episode

Shock-driven disruption (e.g.,
droughts, floods, contamination)
that temporarily pushes the
system beyond capacity with no
or little irreversible damage

Emergency measures, short-
term restrictions, and crisis
communication aimed at
mitigation and rapid restoration

Madani, 2026



Water Crisis Water Bankruptcy

Acute, time- Persistent
limited episode post-crisis state
» Shock-driven disruption (e.g., Long-term over-extraction has
droughts, floods, contamination) degraded aquifers, rivers, and
that temporarily pushes the ecosystems, reduced
system beyond capacity with no hydrological carrying capacity,
or little irreversible damage and caused irreversible damage
* Emergency measures, short- Only partial, costly recovery is
term restrictions, and crisis possible; governance must

communication aimed at focus on demand reduction,
mitigation and rapid restoration reallocation, and adaptation

Madani, 2026



SCIENCE FOR INNOVATIVE SOLUTIONS

Climate science
Earth as a Complex Interrelated System requires STEM
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SCIENCE FOR INNOVATIVE SOLUTIONS
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are an integral
component of
the climate (&
water) system
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Hydrosocial Cycle

technology /

. Infrastructure
social power /

structure

after Linton & Budds (2014)

See also Swyngedouw (2006), Bakker (2003)



Key Ideas

(1) Water challenges are
governance challenges

(2) Blue Peace

(3) Actionable Insights




Water challenges are governance challenges

@Water governance has emerged as one of the
most critical areas In the context of sustainable
water resources development and services,
necessary to respond to global water shortages G
a crisis which Is not about having too little water to
satisfy our needs, but rather  a crisis of managing

water and making it accessibleto all. A
-UNDP, 2015



social -ecological
system




soclal -ecological system

!

governance

WATER GOVERNANCE:

THE SYSTEMS, PROCESSES, AND/OR
PRACTICES THAT SHAPE HOW
SOCIETIES MAKE DECISIONS ABOUT
WATER




soclal -ecological system A FEW DISTINCTIONS
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governance




social -ecological system A FEW DISTINCTIONS

i A Difference between
governance

government and governance




soclal -ecological system A FEW DISTINCTIONS

i A Difference between

governance
I government and governance

management

A water management (includes

monitoring)




THE EVOLUTION OF THE MODERN DAM
CONFLICT ON THE SNAKE RIVER, USA



THE EVOLUTION OF THE MODERN DAM
CONFLICT ON THE SNAKE RIVER, USA
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A Brief History of the Conflict

Major dams within the Columbia River Basin z
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BiOpsin 1992 for the CRB salmon,
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challenged in court.



Key factors

Case studies

3

Case
studies

CHAFFIN & GOSNELL
(2017)

GABROWSKI ET AL.
(2017)

MAGILLIGAN ET AL.
(2017)

FOX ET AL.
(2016)

GOSNELL & KELLY
(2010)

Endangered species

Environmental
dimensions

Institutional structure &
dynamics

Competing interpretations
of science & environment
(environmental
knowledges)

Innovative approach to
negotiation: scaled forum
for integrating multiple
basin needs [venue]

Presence of Native
American tribes with
fishing and water rights

Social dimensions
(knowledge systems,
cultural values and
identities)

Framing of dam removal
in economic,

political, and cultural
terms

Role of multiple actors

Growth of bottom-up,
place-based approach to
collaborative governance

Venues (FERC relicensing
process)

Technological dimensions

Historical & geographical
contingencies

Micropolitics (insiders v
outsiders)

NGOs holding
governments accountable

Economics

Financial dimensions

Place-based politics

Complex cultural
dynamics: history, identity,
aesthetics (landscape
identities)

Unified, local leadership

Local politics

Political dimensions

Robust legal framework

Key

science

stakeholder interactions

economics

| political and cultural dynamics




Environmental decisions are deeply embedded
INn soclo -political and economic landscapes

‘ 1
Politicization of

sclence and
economics



Environmental decisions are deeply embedded
INn soclo -political and economic landscapes

o' @2
Politicization of Persistant legal
science and battles;

expanded, but
Ineffective,
stakeholder
engagement

economics



Environmental decisions are deeply embedded
INn soclo -political and economic landscapes

‘ 1
Politicization of

sclence and
economics




What have we learned from studying
dam removal conflicts?

A Conflicts are not typically about the physical structure, hydrology, or
x| ucalL pea aAl GE Acex EclLééel Al
politicized)

see Chaffin et al., 2014; Fox et al., 2016; Hilbert -Wolf & Gerlak, 2022; Magilligan et al., 2016
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What have we learned from studying
dam removal conflicts?

A Conflicts are not typically about the physical structure, hydrology, or
x| éucaL péea AaAlGAE Acéx EcLeéél Au el éxal »
politicized)

A Conflict is often rooted in social values, historical situations, politics,

power dynamics, and competing visions for place and identity, justice

see Chaffin et al., 2014, Fox et al., 2016; Hilbert -Wolf & Gerlak, 2022; Magilligan et al., 2016



What have we learned from studying
dam removal conflicts?

A Conflicts are not typically about the physical structure, hydrology, or
x| éucaL péea AaAlGAE Acéx EcLeéél Au el éxal »
politicized)

A Conflict is often rooted in social values, historical situations, politics,

power dynamics, and competing visions for place and identity, justice

A Trust and inclusive governance (equity, co  -production of knowledge, long -
term relationship building) often lead to conflict resolution

see Chaffin et al., 2014; Fox et al., 2016; Hilbert -Wolf & Gerlak, 2022; Magilligan et al., 2016
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Technology enmeshed In
environmental degradation,
social conflict, and

economic hardship
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Hydropower has been central to U.S. industrialization

since the 19th century. Peak construction of large dams
occurred in the mid -20th century, followed by a  decline
due to rising awareness of environmental impacts



Renewed Interest in the US

red =removals
colors = proposed
projects

Haemmerli et al., 2024



