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SUSTAINABLE DEVELOPMENT IN THE
CONTEXT OF CLIMATE CHANGE
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Pools and Fluxes

T On Earth, water can be fresh, saline, or a mix of both.
Pools are places where water is stored, like the ocean.

ospheric moisture
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Hydrosocial Water Cycle

Song et al. (2023)
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Three ideas

Water challenges are
governance challenges

Water as a blue thread

Blue peace



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,
hecessary to respond to global water shortages -
a crisis which is not about having too little water to
satisfy our needs, but rather a crisis of managing

water and making it accessible to all.”
-UNDP, 2015
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* The set of rules, systems, policies, and processes or practices
that shape how societies make decisions about water
management, allocation, and use

o Determines who or what gets (what kind of) water, when and how; who
can participate; and who has the right to make decisions about water
- resources

T . , _-M‘ (Doring, 2025; Hamdy, 2012; UNDP, 2004) -t
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What Water Governance is Not

* Ditterence between government and governance! - governance doesn't

just rely on authorities, includes bottom up approaches, can be polycentric

» water management is the activities to analyse and monitor resources along

with measures to keep the resources within a desirable condition
o water governance: a function that helps regulate water resources and
provides guidance towards a desirable state and away from an

undesirable state
(Pahl-Wostl, 2009)
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Water problems are not just technical or hydrological

* They are social, political, and institutional
o Some examples:
® fragmented institutions with unclear / overlapping jurisdictions
®m  Rigid institutions that cannot adapt well under uncertainties like climate change



What are the challenges?
Water problems are not just technical or hydrological

* They are social, political, and institutional
o Some examples:
® fragmented institutions with unclear / overlapping jurisdictions
®m  Rigid institutions that cannot adapt well under uncertainties like climate change

« governance failures

e cost-cutting

e environmental injustice
 politics

* historical factors
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‘ see Pauli, 2020 in WIREs Water for more
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Reimagining hydropower in the United States
Hannah L. Haemmerli'*® | AndreaK. Gerlak®® | Tyler Swanson*

Abstract

Washington, USA In this Perspective, we review the clashing narratives around the role of hydro-
Center for Studies in Public Policy, power in the United States’ (US) energy future. In doing so, we reveal how

hydropower is regarded as a keystone for the renewable energy transition but

Technology enmeshed in
environmental degradation,

social conflict, and
economic hardship

the world’s largest renewable
source of electricity (~50%)

“61% of the Earth’s seasonal surface

water storage variability occurs in

human-managed reservoirs”
Cooley et al., 2021
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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
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Technologies

CLOSED-LOOP PUMPED STORAGE HYDROPOWER

Projects that are not continuously connected
to a naturally flowing water feature
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|
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Powerhouse
Generator/Motor

Turbine/Pump

Lower Reservoir

—

Dept. of Energy

Turbulent

Limits to Technologic Solutions




Limits to Technologic Solutions

Technologies Familiar Conflicts

CLOSED-LOOP PUMPED STORAGE HYDROPOWER FEATURED
Projects that are not cqntinuously connected . i
BRIV Y Tribes oppose Goldendale pumped storage project

on Indigenous gathering grounds

By Flora Gibson Columbia Gorge News Sep 18, 2024

Upper Reservoir >

TR,

f A Fight OverAmerlca s Eriergy Futt‘

states are mired in an acrim
from Quebec.

Oklahoma reps to hold study on controversial proposed pumped storage
project

October 24, 2024  Sean Waolfe smmreap  SHARE TO: @ o @ @ @

Southern frontlines: Latin America and
the Caribbean _~ \

© This article is more than 1year old

‘He had a machete in his

cheek’: how Guatemala’s
hydropower dream turned

deadly

Latin America’s water wars: The people of the
Ixquisis valley thought their most valuable
resource would help lift their villages out of

Turbulent
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GOVERNANCE AND COLLABORATIVE SOLUTIONS

olnnovative Governance: Collaborative governance can bridge diverse interests,
Increase transparency, and include marginalized voices in hydropower decision-
making.
m Example: The Penobscot River restoration in Maine successfully balanced
nydropower with ecological restoration and Tribal involvement by taking a
pasin-scale approach.

o System-Scale Planning: Future projects can benefit from holistic planning across
entire river basins, considering both energy needs and ecological impacts.

o Equity and Justice: In the renewable energy transition, it is crucial to recognize
that energy (or water) cannot be considered in isolation from the complex systems
within which it operates.



Why is water governance challeng

%g : P
L .
. maps by Adam Symington
« Shared water across * Funding
boundaries * Multisectorality
* |ssues of scale « Power asymmetries and
« Limits to technologic solutions exclusion

« Competing values and uses SO



The Evolution of the Modern Dam
Conflict on the Snake River, USA
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on the Snake River, USA, Water International, DOI: 10.1080/02508060.2022.2090147



A Brief History of the Conflict

Major dams within the Columbia River Basin

.‘\
\"{} l
LBERTA A
2 i
Mica 8 4
(Y
3
o Revelstoke
GCanyon ) .
2 B federal dam
s e @ non-federal dam
“ A 2
BRITISH COLUMBIA oo 4 Canadian dam
< e Columbia River Basin
Linn
it v o
Waneta Sevenmie
SBoundary
Libl meg:'
y :
Chief Albe - K
Wl eph Falis @Cabinet Gorge
e ® ), 2
_Seattle o osON Gptie
c Rocky ° Covlee L : .Mfr
= Reach Spokane
® Rock Island MONTAN
- WASHINGTON A MONTANA
o Wanapum g ke : Missoula
Mozsyrock oza LA Sl
(@ Mzyficld 9 ® Priect® Mon
Rapids - .Daorsh.ah
Swift Goose
© Arzl.::: Chandier vt
- v ) h Rive .
Bonnevil Columbia McNary IDAHO
s Portland.. ) el W Dy /
27 Dalles 3
[3) 2 X _Hells : '
v & Scanen 9 -
& sigcin 5 @ Oxbow '
Q k3 Detront ép'”“' O 5 ouniee
$ : I n n [ [ [
< Foster M GreenPeter ound Butte : e .Ca Ry
OREGON o~
[ Fo— Lot Black
Decterny 2 Canyon
LookoutPoint
M HilsCresk o - Lucky
i BO“{ Peak Anderson A Paisades . -
s | SINn or e sdalimon
Swan "
Fallz ® end” '
Upper
cJ® Saimon Faliz American
Strike Miner ] Zas [ | u
S every blup Issue dS peen
B o challenged in court
CALIFORNIA NEVADA \ H "



Key factors

Case studies

ﬁ

Case
studies

CHAFFIN & GOSNELL
(2017)

GABROWSKI ET AL.
(2017)

MAGILLIGAN ET AL.
(2017)

FOX ET AL.
(2016)

GOSNELL & KELLY
(2010)

pacting\lonflict an

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




Key factors

Case studies

ﬂ

Case
studies

CHAFFIN & GOSNELL
(2017)

GABROWSKI ET AL.
(2017)

MAGILLIGAN ET AL.
(2017)

FOX ET AL.
(2016)

GOSNELL & KELLY
(2010)

pacting\!onﬂict an

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

 politicization
of science &
expertise

 nature of
stakeholder
interactions



Environmental decisions are deeply embedded
in socio-political and economic landscapes
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Environmental decisions are deeply embedded
in socio-political and economic landscapes
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What have we learned from studying
dam removal conflicts?

« Conflicts are not about the physical structure, hydrology, or ecology (in
fact, more physical science # resolution, as science can be politicized)

» Conflict is often rooted in social values, historical situations, politics,
power dynamics, and competing visions for place and identity, justice

« 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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Water as a source of peace

Blue Peace refers to water cooperation across borders, sectors and
generations to foster peace, stability and sustainable development.

https://www.thebluepeaceinitiative.org/about-blue-peace-who-we-are.html



Water as a source of peace

Blue Peace refers to water cooperation across borders, sectors and
generations to foster peace, stability and sustainable development.

https://www.thebluepeaceinitiative.org/about-blue-peace-who-we-are.html

Cooperation over water is much more
common than conflict over water

Pioneering work of Aaron Wolf (OSU) demonstrated that there are
many more instances of states cooperating over shared water
resources rather than fighting over them.




Adversarial states can cooperate over water

INDIA

image: historyhaven.com

see: Wolf, 2007
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2.the world we want

3.we cannot have the world
we want, without the water
we need

4.we cannot have the water
we want, without the
climate we need

modified from Glantz (2018) WMO Bulletin



1.the world we have

3.we cannot have the world
we want, without the water
we need

4.we cannot have the water
we want, without the
climate we need

bh.we cannot have the water
or climate we want without
the policies or institutions
(or, GOVERNANCE) we
need

modified from Glantz (2018) WMO Bulletin
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» World Economic Forum's (WEF) Global Risks
Report: global water crisis has been one of the top
five global risks for over a decade
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rapid change occurring.
o E.g., climate change — effects of which are
primarily felt through the water cycle



Why is this important to consider now?

» World Economic Forum's (WEF) Global Risks
Report: global water crisis has been one of the top
five global risks for over a decade

« Often see more conflict when and where there is
rapid change occurring.
o E.g., climate change — effects of which are
primarily felt through the water cycle

« Environmental stress can intensify intergroup
tensions, especially where institutions are weak
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Summary of learnings and what we can do
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Recognize that water interactions are inherently political
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echnocratic solutions alone fall short when dealing with complex water
problems

As water consumption and demand are increasing in the light of climate
change and population growth, further insights from social science work

are vital

Increase institutional capacity - better able to absorb shocks
Recognize that water interactions are inherently political

Elevate water from low to high politics



Summary of learnings and what we can do

« Technocratic solutions alone fall short when dealing with complex water

P TATTA
teat et
" '" problems
R O+ As water consumption and demand are increasing in the light of climate
‘ ) O
&'i change and population growth, further insights from social science work
- are vital

* Increase institutional capacity - better able to absorb shocks
B . Recognize that water interactions are inherently political

~e= * Elevate water from low to high politics
@ « Continue to work towards collaboration, as water is a vehicle for peace!



Thank you!

hannah.haemmerli®@wsu.edu







FRIENDSHIP DAMS:

Exploring friendship in hydropolitics via the
case of the Asi/Orontes River

2 Hannah Hammerli, Washington State University (formerly Uni. Geneva)
UNIVER%ITE Christian Bréthaut, University of Geneva, Geneva Water Hub
DE GENEVE Fatine Ezbakhe (formerly University of Geneva)
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What is a Friendship Dam?

Friendship Dam

Countries involved

River

Infrastructure

Governance

Afghan-India Friendship
Dam

Afghanistan (funded
by India)

Harirud/Tejen

Earth and rock-fill
(hydropower, irrigation,
drinking)

Government
consultancy firm

Djibouti (funded by

Earth-fill (flood control,

No joint body or

Ambouli Friendship Dam ey Ambouli e agreement

Amistad Dam Mexico, USA Rio Grande Earth-fill (flood protection, |Jointinternational
hydropower) management body

AT ] R | OV (e 2l L2} Saramaguacan | Earth-fill (drinking water) No information

Dam

Bulgaria)

Earth-fill (hydropower,

Joint international

Doosti Dam Iran, Turkmenistan Harirud/Tejen |. . .. .
irrigation, drinking) management body
B e S e — Khorgos/ (Irrigation, flood control, Joint international
Horgos hydropower) management body
Friendship Dam Turkey, Bulgaria Tunca/Tundzh | Earth-fill (floc.)d.cor?trol, Bulgaria did not
a hydropower, irrigation) agree to dam

Syria-Turkey Friendship
Dam

Syria, Turkey

Asi/Orontes

Earth-fill (irrigation, flood
control, hydropower)

Technical working
group (binational)

China (Hebei

Earth-fill (water sunplv.




Observed characteristics
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* Riparian » Foreign aid * "Friendship” as
& non-riparian & cost-sharing a re-labelling



Two important variables emerged from the analysis:

1. Security
2. Dynamics of international cooperation



Two important variables emerged from the analysis:

1. Security

a. Historically, security concerns have triggered shifts in high-level relations
a. And high-level political relations can be directly correlated to transboundary water relations

a. Syria and Turkey historically have linked water to security (1987 water & security protocols)



Two important variables emerged from the analysis:

2. Dynamics of international cooperation

a. Multiplicity of factors influenced cooperation process - water embedded within them
a. Multiple scales at play

a. Willingness to cooperate depends on country’s foreign policy strategy, political positioning, events, etc.



Conclusions

» Define FD — important to look at different cases
and understand diversity

* Two key factors we identified (security and
dynamics of intl. cooperation)

O

future work on other cases (comparative
analysis)

 Theoretical contribution —

@)

cross-fertilization (IR, hydropolitics,
diplomacy)

beyond water box

value of historical perspective to understand
current hydropolitical situations
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