Pyroclimatic Hypothesis for Mt. Irish, Nevada, Derived from Tree-Ring Records
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Abstract

In western North America, records of past climate and
wildfire variability are needed not only for fire use, but also
for understanding the mechanisms behind the century-long

expansion of pinon-juniper woodlands. The Mt. Irish area

Despite claims to the contrary, in the Great
Basin land management agencies have little
information on ecosystem dynamics related
to wildfire prior to Euro-American settiement.
While rapid urban and population growth is
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though it has important implications for fire
management in the Great Basin. In addition,
decadal-scale trends of P-J expansion are
superimposed on shorter pulses of mortality,
such as those seen in the past few years.

a tree-ring reconstruction of drought (mean PDSI for May-July,
NV Clim. Div. 3) from 1396 to 2003. Fire-scarred ponderosas,
both living trees as well as snags and logs, were found at the
area, and will be sampled to determine wildfire history. Here we
present a hypothetitical fire regime obtained from the PDSI
reconstruction and from some assumed relationships between
climate and fire. By comparing these pyroclimatic hypotheses
(one based on dry years, the other based on wet years), first to
one another, and then to the actual fire history, we should gain
further insight on climate-wildfire relationships.

The two tree-ring chronologies display excellent agreement (shown below
by linear correlation coefficients over the period of record) with hundreds
of other ITRDB chronologies in western North America.

With funding from the

Paleoclimate Program

of the National Science

Foundation, we are

developing tree-ring

records from lower-

forest border species

in the Great Basin. One

of our field sites, Mt. Irish

(Lincoln County, south-

eastern Nevada) is a

remote ecosytem on the

hydrographic boundary

between the central Great

Basin and the Colorado Fire-scarred ponderosa pines,

River Basin, but well within both living trees (above) as well

the floristic Great Basin. as snags (below) and logs, were
found at the area, and will be

Crossdating was possible within a species and between sampled to determine wildfire

species, as shown below. For ponderosa pines (MIR), history.

we measured earlywood and latewood separately.

Two hypothetical fire regimes were derived from the reconstructed PDSI. One relied on dry
years, so that fire occurred when (1) current year PDSI was < -3, or (2) current year PDSI was
< 0 but prior year PDSI was < -3, or (3) current year PDSI and prior year PDSI were < 0, but
PDSI 2 years before was < -3 (no fire could occur if it had already happened the year before).
The other fire regime was based on wet years, so that fire occurred when (1) current year PDSI
was < 0 and prior year PDSI was > 2, or (2) current year PDSI was < 0, prior year PDSI was > 0,
and PDSI 2 years before was > 2 (no fire could occur if it had happened the year before).
Fire years are shown below for both regimes.
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The main climate signals in MTI Fire
were determined by bootstrapped (wet)
response functions (computed
using a 70-year moving window)
with monthly mean temperature
and total precipitation in Nevada
Climate Division 3. Overall, there
is a positive link with precipitation
and a negative one (less stable

over time) with temperature. This
indicates a drought response, and
in fact the highest correlation (0.6) (dry)
is with mean PDSI for May-July.

Fire

Tree-ring chronologies
were obtained as follows:

Mean segment length (MSL) is long enough
to allow for reconstruction of interdecadal
patterns. Ring widths are very small (mean
of 0.6 mm for MIR, and 0.4 mm for MTI), with a
number of locally absent rings (LAR), which
indicates greatly limiting growth conditions.
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The reconstruction of mean PDSI for May-July in Nevada Climate Division 3 Year
(shown below) was obtained using both MTI and MIRIw, which together
explained about 40% of the variance in the instrumental record.

Out of 606 available years, the "dryness" rule identified 37 fire years, the "wetness" rule 29, of
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