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Many farmers, industries, and municipalities depend on snow run-off to supplement supplies
through the dry summer months. Increasing demand and decreasing availability of freshwater as a
result of climate change creates water scarcity. Our group is working to identify key research ques-
tions and methodologies to address and mitigate these pressures.

" The IGERT I-WATER program integrates social and biophysical sciences to develop solutions to fresh-
water sustainability in the context of coupled natural-human systems. |I-WATER Fellows work to-
gether in three interdisciplinary groups to address challenges confronting freshwater resources.
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emphasize the integration of social data to support holistic
flow management objectives. We conceptualize a hierarchy
of the social-ecological system, which includes key attributes
and feedbacks within social and environmental domains, to
assess vulnerability and inform water resource management
under future climate and management scenarios.

fying streams, eutrophication potential
- Land cover disturbance (eg. fire, dis-
ease) affecting runoff, erosion, snow
accumulation

magnitude
TARning.
==

Attribute(s) t

Adaptive
capacity

' Resilience: The ability of a system to
return to its previous function after
a shock.

The Mountain-Plains
Circulation

Influential Factors: Inherent ability of the system to maintain function under stress. This
could be the ability to reduce water use while maintaining economic output or the abili-
ty of a system to return to an equilibrium relatively quickly after a shock. Policy may in-
crease resiliency by creating drought mitigation policies that allow for rapid and effec-
tive response.
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Sensitivity: Total economic loss due

to a shock.
Sink Q
- Municipal demands are inflexible and : e K Y/
Transport increase with population Influential Factors: Elasticity of water within a region's economy and environment. That /<
. i, . . . <
- Surface disturbance influences terres- - Agricultural demand is high, increases !s, as water supp!y decreases, how much does t.he .valu.e of water change? Pollfy questions / Sg Operation! = \ Commantty
trial input to streams potentially reduc- with drought, and impacts pollutant include how flexible water systems are to re-distributing water from low to high value S attribute(s) amihute(s) |

ing water quality
- Nutrient and pollutant transfer from
source to sink results in low potential

return to the source
- Crop selection and irrigation practices
impact evapotranspiration rates and

uses during times of scarcity.
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Step 4. Assess Ecological
vulnerability of attribute(s)

each attribute
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Step 5. Assess feedbacks among hierarchical
attributes to determine vulnerability of the system

Step 6. Implement decision support tools to aid in adaptable
problem-solving management alternatives

for sequestration or mitigation

regional circulation strength cio-economic system to adjust its

primary function while maintain-
ing similar economic activity and
levels of employment.

Influential Factors: The presence of economic sectors able to grow or absorb losses
during times of drought. Policies that allow for flexibility within an economy that do not
prop up water intensive sectors at the expense of others.

, =
» e
d

Through these frameworks and evaluation methods, the I-WATER Fellows
will inform freshwater management for society and the environment.

|Lessons Learned:
While collaborating can add depth and robustness to research questions
| and methodologies, there are many challenges to working across a wide
range of disciplines. These considerations include: Framing a question that
appeals to each scientific field, issues of incompatible temporal and spatial
scales, disagreement in appropriate assumptions, and finding common
vernacular.
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