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Forest Products Modernization: 
I n n o v a t i o n  U n d e r w a y 
Using Digital Prescription Guides to Increase 
Efficiency in the Four Forest Restoration Initiative 

The Nature Conservancy, in collaboration with the 
USDA Forest Service, Arizona State Forestry, and other 
stakeholders, is investing in an innovative tool to accelerate 
the pace and scale of forest restoration on the Four 
Forest Restoration Initiative (4FRI) in Arizona. The Digital 
Prescription Guide (DPG) involves the use of Global 
Positioning System (GPS)-enabled tablets for timber sale 
layout in place of marking individual trees with paint. Use of 
DPG can help increase the amount of acreage prepared for 
treatments at a lower cost per acre, reduce harvesting costs 
for private industry, and obtain real-time monitoring data to 
inform adaptive management.
Ingredients for Success 
To achieve restoration goals within the 2.4-million-acre 4FRI, 
restoration treatments require removal of small-diameter trees 
and the residue or remaining biomass. Both have low value, 
which creates challenges for private sector contractors to 
develop and maintain sustainable business models. 
New authorities in the 2014 Farm Bill allow Designation 
by Prescription (DxP) on all types of sales. In DxP areas, 
wood harvesters must decide which trees to remove to create 
the desired conditions in the contract. There can be more 
than one way to achieve desired conditions—thus it is a 
prescriptive approach to forest management. Using traditional 
timber-marking methods to prepare sales requires use of 
expensive marking paint and can take a long time. Use of 
DxP can significantly reduce the time and cost for both sale 
preparation and harvesting. 
Using Esri ArcGIS online and the newly developed Collector 
app on handheld tablets (Android or IOS), restoration units 
now can be designated digitally to supplement written cutting 
guides. Marking crews use tablets to designate where tree 
clumps and groups should be placed and generally how the 
structure in those areas should look. The digitally designated 
polygons from handheld tablets can be further labeled before 
being uploaded to GPS-enabled in-cab tablets. The operator 
uses this digitally prescribed map to navigate within a stand 
and to assist with cutting decisions regarding placement and 
structure of clumps/groups and interspace. The tablets record 
productivity data, such as the number of trees harvested per 

unit of time, enabling operators to evaluate efficiency. On the 
4FRI project, the Forest Service compared marking leave 
trees on approximately 19,000 acres in FY17 to prepping 
19,000 acres with a combination of marking, DxP, and the 
DPG in fiscal year (FY)18.  The result was a savings of 
$750,000 and a 30-percent prep efficiency increase in FY18.

In-cab use of a digital prescription guide on the 4FRI project. 
Credit Mark Skalny, The Nature Conservancy.

Next Steps
Having the ability to compare digital prescriptions to what 
occurred on the ground in a rapid fashion will help obtain 
desired conditions. The harvest data will either reinforce 
success or support well-informed adaptive changes if desired 
conditions are not being met. The in-cab system collects 
productivity data that can be used to improve economic 
models and potentially estimate wood volume removed. 4FRI 
will continue to use and improve this technology. 

For More Information, Contact: 
Dick Fleishman
4FRI Operations Coordinator 
dick.fleishman@usda.gov; 
928-226-4687
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