
ACTIONABLE SCIENCE

Mapping Distribution 
and Ecological 

Condition of Sacaton
Grasslands in Upper 

Cienega Creek

Floodplains play important ecological 
functions including absorbing flood 
flows, controlling soil erosion, and 
buffering riparian areas from 
degradation elsewhere in a watershed. 
Upper Cienega Creek in southeastern 
Arizona hosts some of the region’s 
most extensive floodplain grasslands, 
in stands dominated by giant sacaton
grass (Sporobolus wrightii). Despite 
their prominence, the health of these 
habitats was poorly known. 
Researchers with The Nature 
Conservancy (TNC) documented the 
distribution and condition of sacaton
grasslands across this watershed to 
provide the foundation for 
management plans that maintain, 
restore, and promote the resilience of 
these important communities.

PROJECT GOALS
• Map the distribution of sacaton grasslands in 

the Upper Cienega Creek watershed
• Use qualitative “states” to describe current 

ecological condition of sacaton stands 
• Create management recommendations based 

on sacaton grasslands states

KEY ISSUES ADDRESSED

Healthy Sacaton Flat Lining the Edges of a Cienega

Project Location

Riparian grasslands dominated by giant sacaton once 
occupied large expanses along floodplains in semi-arid 
southwestern North America, but now occur in less 
than 5% of their original distribution. The decline of 
sacaton grasslands results from a combination of 
environmental and anthropogenic factors including 
agricultural conversion, downcutting of rivers, depleted 
water tables, overgrazing, and shrub encroachment. 
The loss of these grasslands has cascading effects for 
native wildlife and birds, as well as surrounding 
ecosystems. Although sacaton grasslands are 
recognized as important due to their numerous 
ecological functions, little research and management 
has been done in these communities, and accurate 
maps of current distribution and condition are rare.



PROJECT HIGHLIGHTS
Delineating Sacaton Distribution: Mapping sacaton
distribution involved analysis of aerial imagery followed by 
field surveys. Prior to fieldwork, polygons were digitally 
drawn to identify areas likely to support sacaton
grasslands. Ground-level surveys confirmed sacaton
distribution and refined polygon boundaries.
Incorporating State and Transition Models (STMs): Sites 
were classified based on NRCS ecological site 
descriptions. These site descriptions include STMs which 
describe alternative vegetation states based on 
ecological thresholds and drivers of change that shift 
vegetation composition from one community type to 
another. State classification was based on visual 
estimates of sacaton grass cover, woody plant cover, 
evidence of erosion, and mechanisms affecting change 
(e.g., fire/drought, erosion, agricultural conversion). 
Ecological States Inform Management: Classifying 
sacaton distribution using STMs can help managers tailor 
action to address the causal mechanisms associated 
with shifts in states. This project outlined        
management implications based on  each observed 
state for sacaton grasslands in the watershed. 

Collaborators
• Bureau of Land Management
• The Nature Conservancy

This project produced an extensive spatial database that can inform 
management decisions across the basin and show changes through time. It 
includes site-specific field notes and hyperlinks to ground-level photographs. 

BASELINE 
DATA

NEXT STEPS
• Implement sacaton restoration using STMs and 

restoration experiments to inform methods
• Incorporate projections of climate and land cover 

change into STM evaluation to inform how these 
communities may respond to change

• Expand similar mapping to other floodplain areas

PROJECT RESOURCES
For more information on this project, contact Gita Bodner: 
gbodner@tnc.org
For additional project resources and case studies, visit the 
Collaborative Conservation and Adaptation Strategy Toolbox:  
WWW.DESERTLCC.ORG/RESOURCE/CCAST

Area of Expanding Sacaton Death Due to Salinity and Erosion 

LESSONS LEARNED
Ecological Site Descriptions (ESDs) and their STMs 
are a useful framework for evaluating ecological 
condition, for communicating with stakeholders, and 
for tying local observations to a widely-used regional 
knowledge base that is supported by the Natural 
Resources Conservation Service. 
Using ESDs from nearby and related plant 
communities can provide additional insights. For 
example, using both mesquite bosque and sacaton
flat site ESDs in evaluating these floodplain areas 
highlighted the ability of the same terrain to support 
different habitat types. Combined STMs can then help 
managers use factors like depth to groundwater to 
choose whether to remove mesquite to favor sacaton, 
or allow a site to transition into a mesquite bosque.
Several method modifications could improve the 
efficiency of future mapping efforts, including 
streamlining field recordings using dropdown menus 
with a standardized suite of site descriptors; and 
using a tablet PC with ArcMap, GPS capabilities and 
digital aerial photography.

Sacaton Restoration Experiment Led by Youth Engaged Stewardship
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