
RAMPS Objectives (in more detail) 
 
RAMPS will provide scientifically credible research and management-relevant information in support of 
five primary objectives. These objectives are prioritized based on their need, the ability of RAMPS 
collaborators to conduct the research, and available RAMPS resources. Future objectives will be 
developed by RAMPS collaborators to meet growing research needs and as funding opportunities 
become available.  
 
 
Objective 1) Synthesize restoration assessments and monitor results to identify best management 
practices for successful restoration in the arid conditions of the Southwest 
 
 
Problem to be addressed: A major shortcoming of restoration is that practices are infrequently evaluated 
or monitored in a way that does not provide managers and practitioners with information that could 
enhance the effectiveness of subsequent restoration efforts. A synthesis of restoration outcomes has 
enormous potential to prevent failed approaches, which are often repeated, resulting in the expenditure of 
more time and resources (Clewell and Rieger, 1997). This integration includes consideration of unique 
biophysical conditions of the restoration site, economic costs, and climatic conditions following restoration 
and information on how the site was prepared, plant and soil materials used, and protocols executed on 
the ground to maximize restoration success.  
 
RAMPS solution: We will synthesize scientific and management records of restoration treatments, 
including information on the location of the restoration site, practices used, and treatment outcomes. This 
information will come from from DOI monitoring programs (National Park Service/U.S. Fish and Wildlife 
Service Inventory and Monitoring Program, Bureau of Land Management Assessment, Inventory, and 
Monitory Strategy), the Land Treatment Digital Library (http://ltdl.wr.usgs.gov), scientific papers, 
management reports, field visits to monitoring plots, and other sources that document vegetation, soil, 
and associated ecosystem recovery. We will statistically evaluate standards for restoration success, 
identify where restoration treatment efforts have succeeded and failed, and determine the biophysical 
characteristics and management practices that led to those outcomes. Meeting this objective will provide 
managers with information on effective restoration practices for their disturbed sites.  
 
 
Objective 2) Provide decision-support tools to inform when and where environmental conditions are likely 
to be suitable for restoration 
 
 
Problem to be addressed: Revegetation and soil stabilization following land degradation are constrained 
by low and variable precipitation, extreme temperatures, high winds, and low soil fertility in dryland 
regions (Bainbridge 2007). These limitations make restoration efforts difficult and result in extremely low 
(often < 5%) success rates (Sheley and others 2011). Perennial vegetation can take decades to recover 
to pre-disturbance conditions and more time may be required to form pre-disturbance species 
assemblages and associated ecosystem properties (Webb and others, 1980; Abella, 2010; Munson and 
Lauenroth, 2012). 
 
RAMPS solution: Environmental conditions limit restoration success in dryland regions, so we will develop 
tools to assess and describe the probability of success for specific seeding and/or planting operations 
based on climate and resource availability at the restoration site. For example, a RAMPS tool could 
assess the likely success of a seeding or planting operation in the current year based on near-term 
forecasts of climate and soil water conditions. The tool can quantify how soil water availability determines 
regeneration success for key, widely utilized restoration species and integrate this knowledge with 
existing drought forecast products. Meeting this objective will improve the probability of restoration 
success through an assessment of when resource availability is likely sufficient for plant germination and 
establishment, and decreases the probability that mangers will plant during times that are likely to result 
in failure.  



 
 
Objective 3) Develop and disseminate information for deciding locally appropriate seed mixes and native 
plant materials 
 
 
Problem to be addressed: A common reason restoration attempts fail in drylands is because they do not 
utilize locally suitable seed and plant materials. Plants that are poorly adapted to the environment in 
which they are seeded or planted cannot establish and persist and sustain a viable plant community. 
Furthermore, non-native species and cultivars are frequently used in restoration attempts with deleterious 
effects to diversity and ecosystem function. Managers require research and the delivery of information on 
suitable seed mixes and plant materials needed for effective restoration in the arid Southwest.  
 
RAMPS solution: We will provide guidance on the availability and use of seed for local restoration efforts, 
including the identification of appropriate ecotypes to maximize restoration success. When possible, we 
will determine climatically suitable seed zones and use real-time inventory data to match available seed 
source to seeding site, leveraging off existing efforts such as the Bureau of Land Management’s Native 
Plant Program, and aligning with the goals of the National Seed Strategy. We will also identify species 
that will be resilient at restoration sites under predicted climate regimes by determining their suitable 
climate space (area that has a climate in which a species can live) in the future. Meeting this objective will 
allow managers to identify appropriate seed sources and will provide guidance on where to source seed 
for local restoration projects.  
 
 
Objective 4) Assess the benefits and outcomes of restoration practices relative to their financial costs 
 
 
Problem to be addressed: Economic consideration of restoration efforts is of primary concern to 
management agencies that have limited resources. The amount of resources committed to restoration 
projects does not typically weigh the benefits versus the costs of a given restoration approach. Evaluation 
of the economic and ecological benefits of effective restoration treatments relative to the cost of 
implementation can help managers select viable restoration strategies.  
 
RAMPS solution: We will use restoration market tools (e.g., Nelson and others, 2009) to evaluate the 
costs of planning, seed/plant materials, equipment, and time to conduct restoration practices relative to 
the benefits of ecosystem services provided. When possible, we will weigh the costs and benefits of 
implementing different treatments (e.g., seeding native vs. non-native plant species) and quantify the 
economic costs associated with restoration failures. Meeting this objective will allow managers to 
maximize restoration effectiveness by promoting the more efficient use of time and resources. 
 
 
Objective 5) Create frameworks and tools that support monitoring of restoration treatments 
 
 
Problem to be addressed: Restoration and rehabilitation treatments are frequently conducted to conform 
to environmental laws and regulations, but often lack an effective monitoring framework to determine if 
treatments have been successful in recovering desirable plant, soil, and ecosystem properties. 
Frameworks and tools that support restoration monitoring are critical to help inform adaptive management 
decisions, ensure that resources were effectively spent, provide early warning signs that indicate whether 
recovery is on track, and guide future restoration efforts.  
 
RAMPS solution: We will help create frameworks and tools to support restoration monitoring activities in 
the Southwest. We will help managers and practitioners develop performance criteria to measure 
restoration success (including the provision of biodiversity and ecosystem services), assess departures in 
plant and soil conditions from baseline conditions, project future recovery trajectories, determine suitable 
sampling designs, and scale-up plot-based monitoring to the landscape-level. Meeting this objective will 



ensure progress in planning and implementing restoration, and provide guidance on whether treatments 
were effective. 
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