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Airborne Light Swath Mapping (ALSM) provides very high-resolution digital topography, and can also be used to produce three-dimensional vegetation maps.  Initially, collection of ALSM data was targeted only for the Mariposa Grove, allowing for a detailed analysis of surface water drainages to help direct the placement of roads and trails.  ALSM data was subsequently identified as an integral part of precise flood plain mapping in support of the Tuolumne River Wild and Scenic River plan, and also as an aid for the Tuolumne Meadows Development Concept plan.  With the realization that a National Science Foundation-sponsored institution would be in Yosemite National Park in the summer of 2006 to fly ALSM for academic research, we contacted that institution to explore the feasibility of joining the two projects.  The projected estimate for our targeted areas was significantly below other commercial estimates, mainly because the mobilization costs were already subsidized by the academic researcher (Dr. Steve Martel, Univ. Hawaii).  As a result, we identified additional key areas in the park where ALSM data would support and enhance management and scientific activities.
We propose to collect ALSM data for five areas of Yosemite National Park, shown opposite in yellow:

· Mariposa Grove (3 km2)
· El Portal (4.5 km2)
· Yosemite Valley (72.2 km2)
· Tuolumne Meadows/Glen Aulin (16 km2)
In addition to these areas, the park will also have access to ~50 km2 of ALSM data covering a swath from Olmstead Point to Lembert Dome that is being flown by Dr. Martel for his research on sheet jointing.

What is ALSM?

ALSM stands for Airborne Light Swath Mapping.  This technique is also often referred to as Light Detection and Ranging (LIDAR).  ALSM can produce a highly accurate, three-dimensional, digital topographic map of a large area of land surface.  Similar to radar technology (which uses radio waves instead of light), ALSM determines the distance to an object measuring the time delay between transmission of a pulse of light and detection of the reflected signal. The major component of the system is a laser that emits tens of thousands of short pulses of light per second.  The laser is mounted on a small twin-engine aircraft and the laser pulses are directed towards the ground by a scanning mirror.  Each pulse illuminates an area, or footprint, of about one foot in diameter and the light is scattered back to a sensor in the aircraft.  The round trip travel time of the laser light allows researchers to compute the precise three-dimensional locations of the points on the ground.  The resulting set of x,y,z data of many millions of points on the ground is then transformed into a highly accurate and precise map.

Digital elevation models (DEMs) generated by this ALSM have very high spatial resolution, with horizontal precision on the order of 40-60 cm and vertical precision of 10-20 cm.  Buildings, trees and boulders are individually discernible features. Presently our highest-resolution digital topography has 10 m spatial resolution; ALSM therefore presents a marked improvement in the quality of our data.
We have arranged for ALSM data to be acquired by the National Center for Airborne Light Mapping (NCALM), a National Science Foundation-sponsored institution based out of the University of Florida (www.ncalm.org).  NCALM will provide personnel and GPS receivers to operate ground stations for the ALSM survey, as well as a pilot, laser operator, and aircraft to perform the survey.
Flight height

According to NCALM, the optimal flight height for acquiring ALSM data is 600 m (~1800 feet).  We have discussed the flight ceiling limits with NCALM, and they feel that flying at 2000 feet is acceptable.  Thus, the majority of planned flight areas can be flown at or above the minimum flight ceiling of 2000 feet.  However, the restrictions are different for Yosemite Valley, where aircraft are required to stay 2000 feet above the Valley rim, which equates to roughly 5000 feet above the Valley floor.  This distance is too high to acquire precise ALSM data, so in order to fly ALSM for the floor of Yosemite Valley an exception must be made. We seek an exception to the flight ceiling over Yosemite Valley such that NCALM pilots are able to fly approximately 2000 feet above the floor of Yosemite Valley.  The flight time for collection of Yosemite Valley data should be a few hours at most.  We will ensure that Park Dispatch, Fire Officers, and others are informed of the flight ahead of time, and will work with them to coordinate the ideal time to fly.  In addition, we will work with the park Wildlife Biologists to ensure that the timing and locations of the flights do not interfere with peregrine falcon nesting and fledging.
Schedule


As NCALM is the primary ALSM institution for research funded by the National Science Foundation, they will be flying several regions in the western United States this summer in support of this research.  The exact flight timing is not known at this point, but we anticipate that they will fly Yosemite in late July or early August.  
Research and management applications
ALSM data for the proposed portions of Yosemite National Park will be extremely useful for a host of research and management activities.  Among the many potential applications of these data are the following:
Vegetation/restoration applications

· Determine the boundaries between the main river channel, riparian zones, meadow, and upland vegetation. This information would be a foundation for natural resource analysis in the EIS for the Tuolumne River Corridor.

· Understand and map conifer encroachment into meadows in relation to physical factors.

· Understand patterns of invasive species encroachment

· Identify areas of high California black oak recruitment, and understand the physical parameters that provide good habitat for oak recruitment

· Correlate specific species with micro-topography for restoration projects in Yosemite Valley.
· Determine vegetation height.
· Vegetation canopy mapping, in particular the Mariposa grove individual sequoias.

· Facilitate forest volume/canopy height modeling (complimented with field work) to estimate forest biomass.
· Determine extent of broadleaf canopied forests, as well as estimate broadleaf species cover in conifer understory (broadleaf species are much more effective than conifers at intercepting the ALSM laser).

Hydrological applications

· Delineate river terraces, cutoff channels, and other subtle river-related features along the Tuolumne and Merced rivers.
· Provide an accurate basemap for a variety of hydrologic analyses, ranging from floodplain determination to groundwater modeling

· Accurately quantify changes in river morphology that have occurred since the production of 1919 and 1934 topographic map maps of Yosemite Valley, and provide a basemap to compare with future mapping efforts.
· Yosemite Valley and Tuolumne meadows hydrologic modeling; currently the 10m DEM is not adequate to model flows.

Geological applications
· Precisely map talus slope limits and prehistoric rockfall runout limits in Yosemite Valley

· Determine the volume of material in Yosemite Valley talus slopes, providing a robust long-term average rate of rockfall

· Precisely calculate the volume of prehistoric rock avalanches
· High resolution basemap to identify and study glacial deposits such as moraines and glacial erratics.
· Digital database to study geologic structures such as domes, sheet joints, etc.

Management and planning applications

· Assess formal and non-formal trails (Visitor Experience and Resource Protection or VERP)
· Aid Experiential Resource Analysis (VERP)
· Provide a basemap for viewshed models of the landscape seen from vista points, including vegetation 

· Create visual simulations and models of landscape and vegetation management 

· Provide a basemap for three-dimensional models of construction projects, including lighting impacts on the night sky.   
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