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Mean Annual ppt
150-600 mm

(Elevation 1200-2600 m)
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2130 years of reconstructed precipitation in NW New Mexico
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168 natural springs (blue)
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168 natural springs (blue)
12 wildlife-related developments (yellow)
667 livestock-related developments (green)
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Interception of 2% to 33% of run-off
Potential effects on downstream vegetation

HYDROLOGYHYDROLOGY
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Probable Effects
Spatially & temporally more uniform free water.

Complex interactions among wildlife & livestock.

Broadscale effects on species richness,
invasives, and palatable species.

Finer-scale effects on soil structure, soil 
nutrients, and vegetation cover.

Changes in hydrologic regimes & downstream 
vegetation.
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THE FORECAST
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THE FORECAST

Warming…

and probable
drying.

Leung et al. (2004)
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Regional
Climatic
Context

Particularly
sensitive to
global change
(Ehleringer et al. 
1999)
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Many questions…

● How will changing human land uses affect free water availability?

● How will climate change affect free water availability?

● How will these changes affect plant and wildlife communities?

● How will all of this vary with geology and geomorphology?

Grand-Staircase Escalante NM



Many questions…
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● How have soils and productivity been affected?

● How has hydrology been affected?

● How have wildlife been affected?

● How to optimize relative to costs, benefits?



More fundamentally
● Explain and predict availability of free water

● Explain and predict effects on biotic communities

● Explain and predict effects on the physical (soil,
water) system



Holistic
Whole water system

Forwarding looking
Rather than reactionary & retrospective

Integrated & multi-disciplinary

CORE RESEARCH CHALLENGES

Hydrologists
Geologists/geomorphologists
Specialists in remote sensing
Biologists
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● How to integrate stakeholder
values & cultural traditions?



A Helpful Role for Science?

Contribute to helping people find COMMON GROUND…

by helping stakeholders build a SHARED VISION of 
the world (i.e., a “single text” map)…

that everyone BELIEVES.



A Helpful Role for Science?
Participate in/create venues that are…

Respectful & Fair

Participatory

Share responsibility & control

Focus on finding common ground



Grand-Staircase Escalante National Monument

Grand Staircase-Escalante NM

Established by Presidential Proclamation, 
September 18, 1996 –

“... a place where one can see how nature 
shapes human endeavors in the American 

West, where distance and aridity have been 
pitted against our dreams and courage.”


