Fieldtrips announcements + organizational info for next week
Questions?

Water (Science/Management) in the Human era

Week 5 | GE5211: Dynamic Environments |@DenitzaV

Continuing from last weeks…

• Geography vs Earth System Science
• Where is the disciplinary boundary? Is it
important?
• The Human agency on the planet:
• “we cannot just ignore the impact of Homo
Sapiens on the environment!” (week 1)
• Then How?
 How do/can we include the “human element” in
our research?

 What are the major differences between the
Critical Geography (& political ecology) & Hydrology
approaches to defining/studying the human-water
system(s)?

Week 1

Outline
1.
2.
3.

The water cycle & the Hydrosocial cycle
Evolving water science in the Anthropocene
Socio-hydrology vs Hydrosocial analysis

The object/subject/process you study
Mt. Fuji at Sunset (time-lapse) by Yuga Kurita

Who cares? (about the disciplinary frameworks and the paradigm shifts)
We all should!

Your disciplinary framework
Katsushika Hokusai (1760–1849); South Wind, Clear Sky

We all should be aware of the specifics of & limitations
posed by our own disciplinary fields…

1. The water cycle
Let’s draw the water cycle…
What do you imagine when the term “water cycle” is used?
What did you draw? What’s represented there? What isn’t?

Water Cycle for Kids
The U.S. Geological Survey
(USGS)
Food and Agriculture
Organization of the United
Nations (FAO)

https://water.usgs.gov/edu/wa
tercycle-kids.html

Are the two conceptual models the same?
Is there something missing?

P: precipitation
E: evaporation
T: transpiration
I: infiltration
R: surface runoff
S: springs
SR: subsurface runoff

Example of water cycle box-model

https://pmm.nasa.gov/education/water-cycle

Hydrological modelling of urbanized catchments: A review and future directions by Elga, Jan & Okke in Journal of Hydrology 529 (2015) 62–81 https://doi.org/10.1016/j.jhydrol.2015.06.028

Wilcox B.P., Le Maitre D., Jobbagy E., Wang L., Breshears D.D. (2017) Ecohydrology: Processes and Implications for Rangelands. https://doi.org/10.1007/978-3-319-46709-2_3

Where & How did it all start?
The concept and its diagrammatic representation are recent
inventions!

Robert E. Horton (wiki) first presented the concept in 1931.
• “the father of modern hydrology” (wiki)
• you may have heard of Horton overland flow

The original purpose of the hydrologic cycle was:
• to describe hydrologic processes
• to provide a framework for the new at that time
scientific field (Hydrology)

Linton & Budds (2014)
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“Horton defined the hydrologic cycle as the natural circulation of water
on, in and over the earth, a process that occurs independently of human
involvement: ‘This immense water engine fuelled by solar energy, driven
by gravity, proceeds endlessly in the presence or absence of human
activity’ [ref.].
Such a process can only be modified or disturbed by humans…”

Linton & Budds (2014)

“We define the hydrosocial cycle as a socio-natural process by which
water and society make and remake each other over space and time.”

Linton & Budds (2014)

Water’s materiality
(physical nature?)

“…the Hydrosocial cycle represents the
process by which alteration or
manipulation of water flows and
quality affect social relations and
structure, which in turn affect further
alteration or manipulation of water.”

Linton & Budds (2014)

Hydrological (or scientific)
knowledge
type, discourse,
construction, idea,
representation

This can be seen as part the broader issue of how we frame Human-Environment interactions...

Read
more:

Carol P. Harden (2012) Framing and Reframing Questions of Human–Environment Interactions https://doi.org/10.1080/00045608.2012.678035

2. Evolving water science in the Anthropocene
From water resource development to sustainable & adaptable water governance

What is meant when we use “Anthropocene”?

Note: the Geologic Timescale (a) is not the most current one!

Discussed options for formal beginning of the Anthropocene…

Read
more:

Simon L. Lewis & Mark A. Maslin (2015) Defining the Anthropocene
https://doi.org/10.1038/nature14258

http://www.stratigraphy.org/index.php/ics-chart-timescale

“Collapse of civilizations worldwide defines
youngest unit of the Geologic Time Scale”

click
to read
more

https://youtu.be/tHAzFVrZtUM

“Changing relation between human beings & water science since the Industrial revolution…”

Example from Bulgaria
(Dam development)

Until 1970

1980

1990

Water resource
development

Water resource
management

Integrated
water resource
management

→ Increasing recognition that water systems are not there just for us to exploit them,
but there has to be a balance between human needs & sustaining ecosystems.
Savenije, Hoekstra, and van der Zaag (2014)

IWRM
Water as economic good
Green/Blue water
Virtual water
Water footprint
Global hydrologic cycle
Remote sensing
Sustainable water governance
Ecohydrology
Sociohydrology
…
Adaptive water governance

Something like a timeline
• Holocene (?) water system
• Societies that survived found ways to use water in sustainable manner; had some limits on overexploitation.

• Hydraulic mission
•
•
•
•
•

Rapid technological development & the new hydraulic mission of “taming” nature & making it orderly;
Water landscapes were transformed
New large & powerful bureaucratic systems
Unprecedented growth in agriculture & energy sectors (water & land are limiting factors for both)
Belief  Man can fully control water & be a master of nature!

• Nature talks back
• Unprecedented impacts (from the “hydraulic mission” success):
• Modified flow regimes (damming, water withdrawals)
• Overexploited gw bodies, declining gw levels
• Polluted rivers & aquifers
• Eutrophication of lakes
• Disappearing lakes

• 20th Century and beyond
• striving for “Sustainability”, but what is “sustainable development”?
• Emerging “new” concepts: virtual water flows, water value flows, water footprint, global hydrological cycle,
remote sensing.
Savenije, Hoekstra, and van der Zaag (2014)

Integrated water resource management (IWRM)  1992!
IWRM concept recognized that:
• water resources systems represent the complex
interaction between hydrological system & society
• there should be integration between surface
water, groundwater, and water quality, as well
as…
• integrated cost-benefit assessment of
interventions and impact on different users &
stakeholders
• It should be based on participatory approach,
involving users, planners, and policy makers at all
levels.
“the solution to a problem in one part of a water system
frequently leads to the emergence of another problem
somewhere else in the system…”
Savenije, Hoekstra, and van der Zaag (2014)

Biological
characteristics

Physical
characteristics

Institutional,
economic, and
social factors

Integrated into solutions that meet
environmental, economic, and social
objectives

Nace (1973) about water policy in the US

Hydroschizophrenia
“The mental attitude, which
leads some of those responsible
for water resources policy and
planning in a given country to
make a radical separation
between projects related to
surface water and those
concerning groundwater. “

Llamas & Martínez-Santos (2005)

“Possible causes:
a) Technological gap or lack of
know-how
b) The water law is not up-todate enough
c) Social and bureaucratic
constraints
d) Political factors”
Llamaz (1973)

Trans-boundary Aquifers of the World and Population Estimate
2015

(Source: Socioeconomic Data and Applications Center; layer name: Population Count Future Estimate 2015)

https://www.un-igrac.org/resource/transboundary-aquifers-world-map-2015

Pool In - Participatory Groundwater Management in Telengana and Andhra Pradesh

https://youtu.be/haiVksdjWwY
Another short on the same topic  https://youtu.be/pOEOiRXMkY8

3. Socio-hydrology vs Hydrosocial analysis
Differences/similarities & the way forward

Quite an arrogant statement

Prof. M. Sivapalan

Prof. H. Savenije

Günter Blöschl

University of Illinois at
Urbana-Champaign

TU Delft

TU Wien

“long and distinguished
record of research as a
hydrologist and water
resources engineer”(AGU)

“a strong advocate of
bridging the gap between
fundamental process
understanding and the
practice of water resources
management” (profile; EGU)

“a world leader in
predicting catchment
behaviour in a changing
environment” (EGU)

About the new science of sociohydrology
(as envisioned by Sivapalan, Savenije, and Blöschl)

“treats people as an endogenous part of the water cycle, interacting with the
system in multiple ways”

• discovery-based fundamental science
• informed through observing, understanding and predicting socio-hydrologic
phenomena in real places in the landscape where real people live
• quantitative science  testing hypotheses, modelling the system and predicting
possible future trajectories of system states
• the focus on co-evolution and emergent patterns; humans play a much bigger
role in water cycle dynamics
Sivapalan, Savenije, and Blöschl (2012)

“While hydrologists are the backbone of
socio-hydrology as currently practiced, they
are not trained in public policy, economic
analysis, ethnographic research, or social
network analysis.”

‘‘’Hydrologists themselves should consider and integrate
socioeconomic aspects in their own work’ is cited as the
most preferable option. In other words, they [hydrologists]
want to learn social science research ideas to better
integrate societal variables into their own research.”

Li Xu et al (2018)

Li Xu et al (2018)

“To promote interdisciplinary collaboration, we suggest that the field of socio-hydrology
be reframed to[:]
(a) attract more interest from social scientists in system dynamics modeling;
(b) challenge more hydrologists to incorporate human variables into existing system
dynamics models; and
(c) broaden the field to include topics which are inherently interesting to social
scientists.”

Future collaborative areas could be focused on three general research themes, associated with[:]
(a) Systemic risks and natural hazards,
(b) linkages to sustainability science, and
(c) adaptive governance.”

Does this sound familiar?
Li Xu et al (2018)

Hydrosocial analysis

“… social scientists have found their own new term ‘Hydrosocial’, to
encapsulate a longer tradition within human geography of understanding
natural systems in relation to social world.”

“Because there is no common label it is not possible to draw a sharp boundary around this field.”

Hydrosocial researchers:
• also start with recognition that human and water systems are closely related
• consider societal features (settlement patterns & economic prosperity; water & power relations):
• How, and whose, decision making shapes the Hydrosocial system?
• What impact does this have on political and material inequity?
• Interest in non-scientific social and cultural meanings of water and how they result in different
relationship with water & water-management choices.
• Do not engage in discussion about solutions to the problems they find. Limitations to applicability:
• Prioritization of theory (over application)
• Weak treatment of the physical elements

Wesselink, Kooy, and Warner (2017)

Are we using two different terms to describe the same thing?

relation

?

Remember week 1?

•
•
•
•

Ontology  What does the world look like?
Epistemology  What can we know about the world?
Methodology  How should we gather this knowledge?
Axiology  Why should we gather knowledge? What should we do with that knowledge?

Wesselink, Kooy, and Warner (2017)

Hydrology (Physical geography?)

Wesselink, Kooy, and Warner (2017)

Human geography

Strengths:

Collaboration possible, if :
• Hydrosocial research  make meaningful & relevant theoretical posturing;
focus on rich case description
• Socio-hydrology  problem definition stage should allow for plural formulations
Wesselink, Kooy, and Warner (2017)

https://laptopinthewind.files.wordpress.com/2015/03/lego_bridge.jpg

• Hydrosocial research  developing a rich understanding, or narrative, of a situation
• Socio-hydrology  formalizing a conceptual understanding & quantitative testing of hypotheses

Take home message(s)?

Humans cannot be removed from the equation anymore! This is recognized:
• even within Stratigraphy (& Geology)  human civilization collapse defines a unit of the
Geologic Time Scale (unprecedented)
• within Hydrology (& water resources)  socio-hydrology, adaptive water governance,
participatory water management etc.
• within Geography… long tradition

Where is the place of the human (behaviour, social systems, power relations etc.)
in the Dynamic Environments you are working with?

How do you include human behavior (& stakeholders) in your field?

Lit. sources in no particular order
1. Sivapalan, Savenije, and Blöschl (2011) Socio-hydrology: A new science of people and water in
Hydrological Processes https://doi.org/10.1002/hyp.8426
2. Savenije, Hoekstra, and van der Zaag (2014) Evolving water science in the Anthropocene in
Hydrology and Earth System Sciences https://doi.org/10.5194/hess-18-319-2014
3. Linton & Budds (2014) The hydrosocial cycle: Defining and mobilizing a relational-dialectical
approach to water in Geoforum https://doi.org/10.1016/j.geoforum.2013.10.008
4. Wesselink, Kooy, and Warner (2016) Socio-hydrology and hydrosocial analysis: toward
dialogues across disciplines in WIREs Water https://doi.org/10.1002/wat2.1196
5. Li Xu et al (2018) Reframing socio-hydrological research to include a social science
perspective in Journal of Hydrology https://doi.org/10.1016/j.jhydrol.2018.05.061
Further reading:
•
•
•
•

Llamas, M. R. 1975. “Non-economic motivations in ground water use: Hydroschizophrenia.” Ground Water, 133, 296–300
Llamas & Martínez-Santos (2005) Intensive groundwater use: Silent revolution and potential source of social conflicts. ASCE
Journal of Water Resources Planning and Management 131, no. 4.
Carol P. Harden (2012) Framing and Reframing Questions of Human–Environment Interactions
https://doi.org/10.1080/00045608.2012.678035
Simon L. Lewis & Mark A. Maslin (2015) Defining the Anthropocene https://doi.org/10.1038/nature14258

