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Introduction

• Land systems (LS) are related to human use of land and impact the 
socio-ecological systems (SES) and sustainability.

• Scenarios are used to address the uncertainties in modeling future 
development of land systems and communicate the implications.

• Participatory planning of scenarios with the stakeholders incorporates 
the local knowledge and enhance the legitimacy of the scenarios.

• In this study, we evaluate how stakeholder participation changes both 
the scenario construction and the analysis/assessment.
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Results: scenario narratives
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Exotic annual grass ratio from 
low (light) to high (dark)

Sagebrush ratio from 
low (light) to high (dark)

Source: RCMAP

Source: NLCD

Scenario Urban Sagebrush Exotic annual 
grass

Ag. land

BAU 0.85% -0.35% 0.25% 0.30%

DRO 1.50% -0.65% 0.65% 0.20%

EC 0.50% 0.50% -0.45% 0.30%

MR 1.00% 0.35% -0.25% 0.40%

Results: land systems



Results: spatial policies
Source: 1) resilience and resistance (R&R) 
(Maestas et a;., 2016); 2) Burn probability 
(Projection based on Gao et al., 2021)

Source: 1) recreational sites (RIDB); 2) Trails, 
scenic rivers, wilderness areas (BLM)

Scenarios Restriction for 
changes Grassland preference Shrubland preference

BAU Low R&R

DRO SAG 
conservation

Low R&R/Rec sites/Fire 
Prob/SAG Risk

EC Low R&R SAG conservation/SAG 
risk

MR Low R&R/Rec sites/Fire 
Prob/SAG Risk SAG conservation



Land use, 2019 DRO, without SAG input DRO, with SAG input

MR, with SAG input EC, with SAG input
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Results: ecosystem services

(natural capital project)



Conclusion

• The results show that with different planning implementations, the 
spatial allocation of land use change will be altered to improve or 
mitigate the detrimental effects to ecosystem services. 

• Land systems perspective and stakeholder engagement help to reach 
a more nuanced understanding of the SES drivers and impacts of 
scenarios, and to search for sustainability solutions for land 
management.
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