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Recent population explosions in and around the semi-arid Great Basin region have increased the needs to accurately determine long-term climate, water supply, and fire regime.  Land use management now requires greater precision in planning for water resource allocation and fire suppression pre-positioning.  Extension of the available records of hydrological parameters while maintaining seasonal to annual resolution is possible with dendrochronological information.  Tree-ring analysis of long-lived tree species in the Great Basin and Eastern Sierra Nevada should result in a baseline representation of interannual to interdecadal changes in water supply and fire regime.  Two initial targeted species for this phase of the project are Pinus jeffreyi and Juniperus occidentalis, both of which are in abundant supply within Yosemite National Park in the Eastern Sierra.  Previous tree-ring studies, along with ongoing studies on the Park’s hydroclimatology being conducted by Scripps Institution of Oceanography, the USGS, and the California Department of Water Resources, may provide a unique opportunity for comparison and calibration of samples.         

Background

Statement of issue

Identifying the nature of decadal climate fluctuations has immediate consequences for long-range forecasting and for climate change detection and attribution.  A larger, long-term project entitled “Learning in the Woods: Decadal Climate, Water Supply, and Fire Frequency in the Great Basin,” seeks to address these issues on a regional level.  The project has been funded by the NSF CAREER program.  Since Euro-American settlement of the semi-arid West, accurate determination of water supply has influenced projects for the development of irrigation, hydroelectric power, drinking water distribution, and, more recently, conservation and restoration of freshwater ecosystems (streams, lakes, wetlands), and adherence to environmental quality standards.  Parts of this western region have experienced rapid population growth in recent years, and land use managers are now, more than ever, in need of information on long-term climate, water supply, and fire regime. Great Basin mountains, and the precipitation that falls on them, are vital sources of water, hence of paramount importance for hydrologic planning. By clarifying the interaction between annual, ENSO-scale, and decadal-scale climatic regimes in Great Basin watersheds, this project will provide much needed information for long-range forecasts of freshwater input to the Intermountain West.  

The wildfire season of 2000, with more than 7 million acres of burned public land, was considered one of the most challenging in the past 100 years.  For best results, federal, state, and local authorities need to be able to pre-position resources for fire management.  Because surface climate is likely to influence large-scale fire occurrence (Balling Jr. et al. 1992) and fire danger, better long-term planning can be achieved by having information on climate scenarios several months in advance. Such long-range forecasting is dependent, among other factors, on long, baseline records of wildfire regime and interannual to interdecadal climate variability.

Because tree-ring patterns can be used as precipitation surrogates, they can extend the current annual/decadal-scale regional climate records back several centuries.  The integration of Eastern Sierra dendrochronological data with Great Basin data is necessary for accurate regional evaluation and linking to decadal-scale climatic fluctuations (Miller et al. 2000).

As an added benefit, results generated by this research will be compared with those currently becoming available from dendrohydrological studies of the Western Sierra Nevada (e.g. D. Meko’s work in the Sacramento River basin) and other regions of the Intermountain West (e.g. L. Graumlich’s work in the Greater Yellowstone Ecosystem). Also, the proposed project complements ongoing activities on the vulnerability of forest ecosystems to climate change being conducted by the USDA Forest Service. Such partnership, and others being sought with federal, state, and local agencies, will strengthen the delivery of information to stakeholders, and will streamline the application of research results to management issues.
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Scope of study (within Yosemite National Park)

Because of species characteristics, availability of related information, and accessibility, I plan to collect and analyze tree ring samples from several sites within Yosemite National Park.  Tree-ring chronologies will be developed, and historical climate analyses will be performed in cooperation with Dan Cayan of Scripps Institution of Oceanography.  

Intended use of results

Conclusions reached from tree-ring analyses will be applied and added to a larger study encompassing the Great Basin (see attached project summary: “CAREER: LEARNING IN THE WOODS: DECADAL CLIMATE, WATER SUPPLY, AND FIRE FREQUENCY IN THE GREAT BASIN”).  Databases developed will be included in regional spatial and statistical analyses.  Progressive and final results from the long-term project will be disseminated in several ways: GIS datasets posted on the internet through the National Spatial Data Infrastructure clearinghouse; publication of results in international, peer-reviewed, scientific journals; presentations at professional conferences; tree-ring data submitted to the International Tree-Ring Data Bank, housed at NGDC/NOAA Paleoclimatology Program and World Data Center-A for Paleoclimatology.  Nothing produced by this study will be used for commercial purposes.

Objectives

The objectives of this project as it relates to Yosemite are: (1) to develop an historical climate record that matches and extends the existing record for the Eastern Sierra; and (2) to add to the database of Great Basin and Eastern Sierra tree-ring samples for temporal and spatial analysis.

Methods

Study areas

Tentative sampling sites include: the North Dome and Olmstead Point areas.

Procedures and Collections

After suitable sample sites have been determined and approved, individual trees of the targeted species will be identified based on favorable characteristics (such as: steep terrain; flat crown top; large branches; and minimal human, grazing, fungi, or insect disturbance).  Tree locations will be recorded in UTM coordinates as determined by a hand-held GPS receiver.  Relevant tree data such as diameter (DBH), crown area, and estimated height will also be recorded.  At least 20 trees per species per site will be sampled by taking 2 increment cores per tree.  Holes left in the trees by coring may be closed and sanitized.  No permanent markings of any kind will be left at the sites.  Extracted cores will be transported to the University of Nevada, Reno Geography Tree-Ring Lab and analyzed.  After analysis, the cores may be archived for referral over the course of the long-term project.

Analysis

Standard tree-ring analysis will be performed on the extracted cores, including cross-dating and chronology development using both visual methods and computer-driven image analysis.  Statistical analysis of these results will be performed along with data from around the Great Basin region and applied to research objectives.

Schedule

Initial collections are planned for late May or early June 2002.  Additional collections as new sites are identified (or needed) will be done over the duration of long-term project (2002-2006).  Because follow-up sampling may be necessary later in the project, it would be ideal to be able to add a special provision to allow a simple approval at that time without re-application.

Budget

This project is being funded by the National Science Foundation, Division of Atmospheric Sciences, Paleoclimate Program.

Products

Publications and reports

See “intended use” section above

Collections

All tree-cores collected from this project will be modified (by sanding and cutting) during analysis.  Upon conclusion of my long-term project these cores will be archived in the UNR Tree-ring lab unless otherwise specified. 

Data and other materials

The resulting data will be available to the NPS upon conclusion of this project.  For dissemination of final results see “Intended use” above.

Literature cited

See “Relevant literature” above.

Qualifications

The principle investigator has had considerable experience with tree-core sampling in a variety of environments, as well as performing and publishing analyses.  Please see curriculum vita included in attached full project summary for more information.  No previous collections have been made within the NPS by the principle investigator.

Supporting documentation and special concerns

Safely

No power tools will be used during sampling procedure.  All core extraction will be performed with hand-operated increment boring tools.

Access to study sites

Due to the possible long-term and sporadic nature of this project, sites other than those initially indicated may be targeted.  Yosemite staff approval will be sought in advance for each individual site, and it is possible that some off-trail access may be required.  All currently proposed sites are accessible from parking lots via trail hiking.  As other sites are sought, access and assistance needs will be evaluated.  It may be necessary that a flexible site pre-approval process with a reasonably quick turnaround time be added as a special condition of the permit.

Use of other equipment

n/a

Chemical use

n/a

Ground disturbance

n/a

Animal welfare

n/a

NPS assistance

See “Access to study sites” above.

Wilderness ‘minimum requirement’ protocols

Due to the lightweight nature of equipment and samples, all activities may be carried out by using existing access roads and parking facilities.  Moderate hiking may be required to reach some sites, using simple navigation tools and maps.  

