Continuing Proposal

TITLE: Pinalefio LIDAR: Evaluating forest landscape and health factors and their relationship to
habitat of an endangered red squirrel INT-F-08-02

LOCATION: Pinalefio Mountain Environmental Management Area, Coronado National Forest, AZ
DURATION: Year 2 of 2-year project FUNDING SOURCE: Fire Plan

PROJECT LEADER: Craig Wilcox, Forest Silviculturist, Coronado NF, 928-348-1961 and
John Anhold, Region 3 FHP, AZ Zone Leader, 928-556-2073,

COOPERATORS:

Tom Mellin, Region 3 RO, Remote Sensing Coordinator, 505-842-3845

Haas Fisk, RSAC, Integration of Remote Sensing Program Leader, 801-975-3760

Ann Lynch, RMRS, Research Entomologist, 520-626-9582

John Koprowski, School of Natural Resources (SNR), University of Arizona (UA), 520-624-6439
Don Falk, SNR & Laboratory for Tree Ring Research (LTRR), UA, 520-626-7201

Sam Drake, Office of Arid Lands Study (OALS), UA, 520-621-4501

Marit Alanen, FWS, Tucson Ecological Services Office, 520-670-6150 ext. 234

FHP SPONSOR/CONTACT: John Anhold, Region 3 FHP, 928-556-2073, janhold@fs.fed.us

PROJECT OBJECTIVES:
Evaluate if and how established derivatives of LIDAR (Light Detection And Ranging, which provides
three-dimensional information about a target area recording the horizontal and elev/ht coordinates)
measurements can help interpret and manage forest conditions related to forest health, wildlife
habitat and fire modeling including:
1) Evaluate the linkages between risk factors for Douglas-fir beetle (DFB) and fuel loading, fire
behavior and the sustainability of Mt Graham red squirrel (MGRS) habitat.
2) Evaluate impacts of bark beetle (SB, DFB, TFB) and defoliator (Nepytia and spruce aphid)
outbreaks and fire to the MGRS spruce-fir habitat.
3) Develop habitat models and silvicultural treatment guidelines to support MGRS habitat restoration
and recovery strategies.
4) Evaluate effectiveness of LIDAR in mapping root disease clusters in true firs.

JUSTIFICATION:

Linkage to FHM Detection Monitoring: Annual insect and disease aerial detection survey records
indicate a series of insect outbreaks in the Pinalefios since 1996. MCH treatments were applied by
FHP Zone entomologists for several years following the 2004 Nuttall-Gibson Fire to protect vital
MGRS habitat from further impacts. RMRS has on-going research studies investigating the ecology
of the spruce aphid and Nepytia, growth and demography of tree populations in the high elevation
forests of the Pinalefio Mountains (a cooperative effort with the School of Natural Resources and
the Laboratory of Tree-Ring Research at the University of Arizona).

Significance in Terms of the Geographic Scale: The Pinalefio mountain range has undergone
significant changes in forest composition and structure within the mixed-conifer and spruce-fir
forests. These changes were brought about by devastating insect outbreaks and several recent
large and uncharacteristically severe wildfires. Particularly hard hit has been the spruce-fir type,
with mortality estimates well over 84%. This was the primary habitat for the MGRS. The remaining
habitat is now reduced to primarily the transitional zone between the spruce-fir and the mixed-
conifer forest. The risk of additional devastating wildfires and insect outbreaks has led to the
planning of a forest restoration project, attempting to balance fuels reduction, bark beetle risk and
MGRS habitat conservation.

Biological Impact and/or Political Importance of the Issue Related to Fire: The Pinalefio
Mountains contain the southernmost expanse of a spruce-fir forest type in North America as well as
one of the most extensive mixed-conifer forest types this far south and these could offer significant
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indicators of impacts of climate change to forest environments. High elevation ecosystems support
the only habitat for Mt Graham red squirrels (Tamiasciurus hudsonicus grahamenis), a federally
listed endangered species. The LiDAR mapping would provide forest structure and biomass
information critical to a forest restoration project aimed at reducing the risk of wide-spread crown
fires in remaining squirrel habitat and initiating restoration on degraded habitat. Because of the
politically charged history of this species, the enhanced science that this project brings to the table
will greatly benefit this effort. The improved capacity for fuel and fire modeling provided by LIDAR
mapping could greatly improve effectiveness of project design and implementation.

Feasibility or Probability that the project will be successfully completed: LiDAR has been
shown to be highly effective in this project area of sampling. Coronado NF was awarded support
from the Remote Sensing Steering Committee for assistance from the Remote Sensing
Applications Center (RSAC) in developing design specifications for the project. Cost of data
acquisition will be partially funded by the Forest and the Southwestern Region. Project cooperators
bring the expertise in remote sensing and modeling that is critical to the success of this type of
project.

Invasive species —insects, diseases and plants (especially impacts on natural fire cycles
and fire-adapted ecosystems): The exotic spruce aphid (Elatobium abietinum), first detected in
the Pinalefios in 1999 has persistently damaged the remaining Engelmann spruce, causing
additional mortality (or losses) (Lynch, in press). The Abert’s squirrel (Sciurus aberti) is an
introduced species that appears to compete strongly with the MGRS for food resources and habitat,
especially in mixed-conifer forest types (Edelman & Koprowski, in press).

DESCRIPTION:

a. Background: Red squirrel habitat below the spruce-fir type was historically maintained in a
highly heterogeneous matrix within clumps of dense old growth conifers, especially Douglas-fir.
Patch dynamics of this ecosystem are poorly understood with restoration methods and silvicultural
treatments. In order to effectively design treatments and monitor impacts of treatments on both
canopy fuels and squirrel habitat, a spatial model of the canopy and other stand parameters,
including an analysis of the remaining spruce-fir habitat, are needed. Because the terrain of the
Pinalefios is steep and rugged, monitoring data have not been collected over the complete range of
red squirrel habitat. Remote sensing technologies to gather forest structure and biomass
information would be of great assistance in running fire models and developing stand risk
assessments for Douglas-fir beetle.

b. Methods: Estimated 2009 field data requirements: A target of 90 plots with tree and fuel
data is projected. The 0.1 ha plots and 0.01 sub-plots require a minimum crew of three people,
ideally four. Three plots can be collected in a ten hour field day with a four person crew. Location
data can be gathered simultaneously or separately but will require rental or purchase of a sub-
meter grade GPS unit. LIiDAR field data should be collected prior to demographic data, and every
tree should be tagged allowing for proportional sampling of the demographic data. An estimated
10 week field season is projected for next year (May- July) working out of the Columbine
Administration site located in the study area.

Planned 2009 LiDAR data processing schedule: The vendor will supply RSAC with post
processed LIDAR data approximately 60 days after mission completion (January 2009). RSAC,
under a 2009 RSSC project, will develop the initial GIS layer based on FUSION software,
primarily cover and biomass data. Final regression analysis will be completed after the field data
are finalized, anticipated in August 2009. General forestry parameters have been developed for
LiDAR but local data to calibrate the information are required. Once local relations are developed
for the Pinalefios repeat LIDAR flights will require much less field data.

c. Products: The project will address data collection and analysis needs sufficient to develop
spatial GIS models. Three types of information will be obtained from the remote sensing data to
address the project needs: 1) measured; 2) modeled; and 3) interpreted.
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1) Measured information that can be directly derived from LIiDAR elevation measurements:
o0 Bare earth surface from LIDAR
o0 Forest structure characteristics from LIDAR (tree size classes, vegetation structural stages,
canopy cover, stand structural information)

2) Modeled: the information relies on regression models derived from field measurements or from
documented regression equations in the scientific literature. The predictive results can be expected to
be similar to those generated from established models (canopy base heights, stand BA, SDI, stem
volume, mean dbh, biomass and fuels information)

3) Interpreted from photography and/or LIDAR data by either automated methods or photographic
interpretation: (residual aspen, old growth mixed-conifer patches, recent and older tree mortality)

d. Schedule of Activities:

Year 2, (2009). A target of 90 plots with tree and fuel data is projected. Complete LIDAR and plot

data analysis. Field check initial LIDAR maps. Compare LIDAR model results with plot analysis.

Complete final report, technical report & poster for 2010 National FHM Working Group meeting.
e. Progress/Accomplishments: 2008 Activities:
Mission specifications for the Pinalefio LiDAR project were developed by RSAC under a RSSC
2008 project. A field trip by partners and an initial project workshop were held in Tucson in
November 2007 to develop objectives. Project location maps were developed. FY 2008 funding
for data acquisition from FHM ($35k), R3 ($45k) and the Coronado NF ($25k) brought the
total project funding to $105k in addition to 20 weeks of RSAC assistance and similar in-
kind support from CNF, FH, RO, and LTRR. Project specifications were finalized and a project
RFP was issued to R3 GIS/Photogrammetry contractors. Three initial proposals and bids were
reviewed. Due to bids higher than anticipated, a decision was made in June to advertise the
project nationally on fedbiz.com. Seven bids were received by the end of July. Watershed
Sciences, a well known LiDAR company from Oregon, was selected as the vendor. Costs were
low enough to justify the 83,000 acre project footprint. The mission was flown the week of
September 22. Several RSAC and R3 staffs assisted in the field during the LIDAR mission. RSAC
has planned 26 weeks of manpower in 2009 to assist with data processing.

A protocol was developed for field data collection. In collaboration with the Pinalefio
Demographics Study (CNF, RMRS and LTRR), a 1 kilometer sampling grid was developed. Plot
size and field data parameters were prioritized. Critical to the Pinalefio LiDAR project is very
accurate (sub-meter) plot location data. The LTRR collected demographic data on 25 plots and
tree data on 15 plots. Personnel from the CNF, FH and OALS collected location data on 10 plots,
tree data on two plots and fuel data on four plots. Differential corrections were made on the gps
plot location data. The sampling protocol was reviewed and adjustments for the 2009 field season
were made.

COSTS:
Requested Other-
ltem FHM EM Source Source
Funding Funding
YEAR 2 (2009)
RSAC, FHP,
Administration | Salary 22,000 70,000 | RMRS, R3,
CNF
: 20,000 | NFVM
Procurements | Contracting 10,000 5000 RO
Supplies 3,000
Total 35,000 95,000




