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Collaboratively Tracking Implementation 
and Effectiveness of Recovery Actions



Strategy to better connect science and management

Strategic Elements of 2010 
Desert Tortoise Recovery Plan



The desert tortoise has a huge range which includes 
four states & crosses many jurisdictions

•We need a structure to coordinate this scale & 
diversity

Partnerships
Regional Recovery Implementation Teams (RIT)

WHY?

DTRO is modeling and monitoring at the recovery 
unit scale

•We need your help with local, on-the-ground 
information and implementation



WHY?
RITs will be a structure to:

•Facilitate collaboration amongst regional land 
managers, wildlife managers, stakeholders, & scientists

•Increase information exchange and reduce duplication 
to increase efficient use of resources and expertise

•Provide consistent information on the status of the 
tortoise and recovery implementation activities

•Assess what we’re doing and whether or not it’s 
working

Partnerships
Regional Recovery Implementation Teams (RIT)
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Regional Recovery Implementation Teams (RIT)
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California Mojave RIT: Workgroups
Partnerships



Each workgroup will consist of ~8-15 individuals, 
representative of:

Agency representatives:
• land management 
• wildlife management 
• local government
• tribal resource agency

Stakeholder representatives:
• natural resources use group
• recreation group
• conservation organization
• scientific community

Partnerships
Regional Recovery Implementation Teams (RIT)



Recovery Implementation Teams
• Create prioritized Recovery Action Plans

• Track implementation and threat reduction

• Examine correlations between 
management actions and tortoise recovery

TOOL:  Spatial Decision Support System

Range-wide tracking and reporting on recovery 
actions and progress

Model-based approach to characterize, assess, 
and prioritize recovery efforts



Spatial Decision Support System

Spatial Threats

Impact of Threats
Risk to 

Population

Action Effectiveness
Evaluates effects of different management actions for desert tortoise recovery



Spatial Decision Support System
Estimates the contribution of each 

individual threats to tortoise decline

Impact of Threats

Utilizes Salafsky et al. (2008) 
lexicon for biodiveristy 
conservation

Every link is defined with 
citations as available



Spatial Decision Support System

Threat

Indirect Threats

Stresses to the 
Population

Demographic 
Change Factors
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Estimates the contribution of each 
individual threats to tortoise decline

Utilizes expert assessments to quantify the relative strength of relationships 
between threats and population demographic change factors

Impact of Threats



Spatial Decision Support System

Locations of
threats to 

desert tortoise

Invasive Plants

Ravens

Roads

Spatial Threats



Spatial Decision Support System
Takes into account
impact + location

Spatial contribution of each stress to tortoise decline = risk to the tortoise

Habitat 
degradation

Predation

Nutritional 
compromise

Injury

Risk to 
Population



Spatial Decision Support System

Aggregate contribution from all threats and stresses to tortoise decline 

Risk to 
Population



Spatial Decision Support System

Takes into account how individual recovery 
actions effect threat–stress links

Utilizes expert assessments of threat–stress and action 
relationships on a scale of 0 (none) to 5 (high)
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Spatial Decision Support System

Post-action population stress severity (risk to the tortoise) as a result 
of the hypothetical action of removing all tortoise predators

Takes into account how individual recovery 
actions effect threat–stress links

Action Effectiveness



Spatial Decision Support System

Extent of 
threat after 
actions

After remove-all-predators action, Δ risk to the tortoise = +464,000

Compares remaining threat severity 
across recovery actions



Spatial Decision Support System

Change (decrease) in overall risk is calculated for all possible actions 
within a given area, actions can then be prioritized 

according to total risk reduction

UTAH: Upper Virgin River Recovery Unit

Action Δ overall 
risk Rank

Increase law enforcement 
Close OHV routes
Decrease subsidies to predators
Restore habitat
Environmental education
Install culverts for connectivity
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70

1
2
3
4
5
6

Utilize prioritization to create 
Recovery Action Plans

Extent of 
threat after 
actions
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Spatial data processing and 
management system designed 
to help the RITs prioritize, track 
and evaluate recovery efforts



Online Model and Data Explorers



ArcGIS RIT Application

Create custom reports 
for any given extent 

(RIT area, DWMA, or 
user-drawn area)

Add layer directly 
from inventory

Tabs for 
modeled 

layers
View full metadata 

record for each data 
layer



Spatial Decision Support System

Tool for Quantifying Solar Development Impacts and Mitigation 
Needs for the Desert Tortoise
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Needs for the Desert Tortoise



Spatial Decision Support System

Tool for Quantifying Solar Development Impacts and Mitigation 
Needs for the Desert Tortoise

Threat

Indirect Threats

Stresses to the 
Population

Demographic 
Change Factors



Spatial Decision Support System

Tool for Quantifying Solar Development Impacts and Mitigation 
Needs for the Desert Tortoise



Spatial Decision Support System

Tool for Quantifying Solar Development Impacts and Mitigation 
Needs for the Desert Tortoise

Addition of 
proposed solar 
development 

project



Spatial Decision Support System

Run model with 
the addition of 
proposed solar 
development 

project

What sets of recovery actions will result in a overall risk 
to the tortoise in an opposite, off-setting amount?

After addition of solar project, overall risk to 
the tortoise = 21,000



Spatial Decision Support System

What sets of recovery actions will result in a overall risk 
to the tortoise in an opposite, off-setting amount?



Spatial Decision Support System

Change in overall risk is calculated for a suite of actions within a given area, 
actions can then be prioritized according to total risk reduction

Proposed Management Actions Decreased Risk 
to the Tortoise

Increase law enforcement ( 2 rangers in BLM Barstow 
jurisdiction) 18,000

Remove grazing in Ord Rodman (acquire Fisher 
properties, ~2500 acres; designate Ord-Mountain 
allotment as unavailable)

8,200

Install + maintain tortoise fencing
a. State Route 247 (~20 miles) 2,000
b. Interstate 40 (~25 miles) 4,000

Restoration of 100 miles of closed routes (vertical- 
mulching) 2,400

Install + maintain human barrier fencing
b. Camp Rock Road (both sides through DWMA, 
on DWMA side along DWMA boundary) 1,100

a. south DWMA boundary and Johnson OHV area 600
Install +  maintain open route signs 1,300
Install + maintain environmental education kiosks at Ord- 
Rodman access points 1,000

Mine closure (close Azucar mine) 100
TOTAL 38,700



Spatial Decision Support System

overall risk to the 
tortoise = 21,000

overall risk to the 
tortoise = 38,700



Spatial Decision Support System

Some stresses are increased, while others are decreased as a result of 
implementing both the project and the management actions
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Spatial data processing and 
management system designed 
to help the RITs prioritize, track 
and evaluate recovery efforts
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California Mojave RIT: Workgroups
Partnerships
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