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It is crucial that we understand the hydrologic response of the Sierra Nevada Mountains—a
primary source of fresh water for Southern California—to projected climate change over the
next few decades to centuries. This study aims to contribute to this understanding by recon-
structing hydrologic conditions of the Sierra Nevada over the last millennium.

Climate change and growing demand for
fresh water in Southern California over the
21% century leaves this region highly vulner-
able to severe drought and the resulting en-
vironmental damage and socioeconomic dis-
ruption. Much of Southern California’s fresh-
water supply relies on the accumulation
snow pack and the release of snowmelt from
the Sierra Nevada Mountains, processes
which may already be impacted by the ef-
fects of a warming climate. Furthermore,
studies of past climate indicate that at certain
periods over the last millennium, the entire
western United States was witness to
droughts of greater duration and severity
than any in recorded history. This study aims
to contribute to the understanding of hydro-
logic response of the Sierra Nevada to pro-
jected climate change over the next few dec-
ades by reconstructing hydrologic conditions
of these mountains over the last millennium
through the collection and analysis of a suite
of sediment cores from Swamp Lake, located
in an isolated catchment at the northwest
corner of Yosemite National Park.

Two primary goals of this project are to: 1)
create a time series of hydrologic variability
in the western Sierra Nevada through analy-
sis of Swamp Lake sediment morphology
and geochemistry and, 2) determine the
quality with which climate information is rec-
orded in the sedimentary archive through a
comparison of the uppermost sedimentary
layers with the instrumental record of the last
several decades.

Having collected sediment cores during field
expeditions in 2006 and 2007, we have fo-
cused our efforts thus far on analyzing prop-
erties of the most recent sediment, that
which was deposited within the period of in-
strumental record. By comparing results with
instrumental observations, we can assess
the ability of these analyses to reveal infor-
mation about Sierra Nevada hydrology over
the past millennium. High-resolution images
of core surfaces were complied at the Limno-
logical Research Center (LRC) at the Uni-
versity of Minnesota, Minneapolis and ana-
lyzed to create a time series of varve thick-
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ness and light/dark (grey scale) intensity.
Through further investigation of these im-
ages and comparison of results with existing
hydrologic reconstructions from across the
western United States we will attempt to de-
termine the relationship between the thick-
ness of seasonal varve components and se-
diment grey scale values to the hydrology of
the area.

A record of hydrogen isotope ratios (6D) from
a specific organic compound, probably from
terrestrial and aquatic plants around the pe-
rimeter of the lake, was measured over the
20™ century as sampled from the upper core
sediments in order to compare 3D with know
variability from the instrumental climate
record. Comparison of the preliminary 8D
series April 1 Snow Water Equivalent
records reveal significant negative correla-
tions, indicating the years with low snowfall
deposit sediments enriched in deuterium, as
expected under our hypothesis. These re-
sults suggest, therefore that lipid 6D from the
lake sediments may reflect snowfall amount
and periods of aridity sustained over multiple
years. 6D measurements of plant and lake
water sample from the Swamp Lake wa-
tershed provide further constraint when as-
signing climatological mechanisms to ob-
served 20" century 8D variability. We have
begun to measure 6D from Medieval aged
sediments, deposited between 900 and 1400
AD, from the same suite of cores. We find
significant decadal scale 3D variability over
this time, and using the linkages established
through the 20™ century measurements, we
can reconstruct precipitation and aridity pat-
terns over these centuries. Overall, this work
should provide a longer hydrologic record of
wet and dry and warmer and cooler episodes
in the region.

The results of this study will help construct a
climatologic framework within which the Sier-
ra Nevada Mountains, the major source of
California’s water supply, has operated over
the last millennium. This framework can then
be projected onto the coming decades in or-
der to anticipate how California’s hydrology
may vary in the future and to provide insight

into how it will respond to climate change.
Such information is crucial in the face of an
already warming climate and continually
growing demand.
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Collaborative Efforts

Field work in Yosemite National Park (YNP)
was permitted by the National Park Service.
Logistical support was provided by Jan Van
Wagtendonk of the USGS and by Jim
Roach, Josh Bacchi, and Sam Seimens of
YNP. Considerable support, including coring
and raft equipment was provided by Scott
Anderson of Northern Arizona University.
Core Processing facilities and storage was
provided at the University of Minnesota LRC
Core Facility. Hydrogen isotope analysis is
carried out in direct collaboration with Alex
Sessions at the California Institute of Tech-
nology; all sample processing and 8D mea-
surements are made in his lab.
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