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SOMEWHAT DIFFERENT
PERSPECTIVE ON PAST CLIMATE
RECONSTRUCTION

Not focused primarily on
understanding climate or weather.

Rather, directed toward
understanding effects of past
environmental (including climate)
stability, variation, and change on
past, present, and future human
behavior.



COMPLEX INTERACTIONS AMONG
DIFFERENT CLASSES OF VARIABLE

ENVIRONMENT (INCLUDING CLIMATE BUT
MANY OTHER FACTORS)

HUMAN DEMOGRAPHY

HUMAN BEHAVIOR



ENVIRONMENT CONSIDERED IN
DETAIL LATER

Important to note here that reconstructed
environmental factors have to defined in ways
that make them relatable to human behavior.

In other words, to what aspects of the
environment do human societies react most
closely?



HUMAN DEMOGRAPHY

Effects differ depending on how closely the
extant population is to carrying capacity.
Crowding reduces options.



HUMAN BEHAVIOR

Effects differ from H-G to farmers; concerned
here with the latter.

Effects differ between lowland floodplain
farmers and upland dry farmers.

Effects differ depending on the complexity of
the affected societies.



FIGURE 8.1
Southwestern geographic regions.
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ACOLORADO PLATEAU: VERTICAL RELIEF,
CANYON DEL MUERTO AZ
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PAST ENVIRONMENTAL
VARIABILITY
AND
PALEOENVIRONMENTAL
RECONSTRUCTION



Types of Environmental Variability

Stable

Low Frequency
High Frequency
Episodic



Stable Factors

Unchanged over time of interest: Last 4000 Years
Climate Type

Topography

Bedrock Geology

Elevational Zonation of Plant and Animal
Communities

Three Major Habitats: Desert, Mountains, Plateau
Others



TOPOGRAPHY, GRAND CANYON AZ




ELEVATIONAL ZONATION OF PLANT COMMUNITIES, NAVAJO MOUNTAIN UT
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Low Frequency Variability

Has cycles of change longer than 25 years
Rise and fall of alluvial water tables

Deposition and erosion of floodplain
sediments

Forest and range fires
Climate
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High Frequency Variability

* Has cycles of change less than or equal to 25
years

* Forest and Range Fires
* Primarily climate






Episodic Factors

No (known) regular cycles
Earthquakes

Landslides

Volcanic eruptions

~loods

Killing frosts

nsect outbreaks
Hailstorms

Many others




RECENT LAVA FLOW, SUNSET CRATER AZ
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Reconstructing Past Environmental
Variability

* Needn’t reconstruct stable factors because
they haven’t changed appreciably over the
study period

* Must reconstruct low and high frequency
variability and episodic factors because they
change at frequencies shorter than the study

period
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Figure 5.2 Schematic representation of the archaeological and

deqdrochronological dating of alluvial units in the Black Mesa
region.
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Climate

e Qualitative reconstructions of relative
variability in aspects of climate

 Quantitative reconstructions of climate
variables in standard units of measurement
(inches of precipitation, degrees of
temperature, acre-feet of streamflow, drought
indices, etc.)
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Inches

Inches

Chaco Canyon August - July Precipitation
reconstructed from Chaco Canyon National Monument and Bloomfield
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Fig. 4. A. The final reconstruction of annual rainfall (in standard deviation units) reconstructed from the MLC. The curve represents a 10-yr smoothing spline fit
through the reconstruction to accentuate short-term (<50 yr) climate episodes. Dashed horizontal lines indicate the + 1.1 standard deviation thresholds discussed by
Dean (1988). B. A 100-yr smoothing spline fit through the reconstruction to accentuate long-term (>100 yr) trends in climate. C. The primary aggradation-degradation
curve developed by Euler et al. (1979) and Karlstrom (1988) for the Black Mcsa area of northeastern Arizona. The curve is relative and therefore dimensionless.



L10705 MEKO ET AL.: MEDIEVAL DROUGHT IN UPPER COLORADO RIVER BASIN
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Figure 2. Time series plot of 25-year running mean of reconstructed flows. Flows are plotted as percentage of the 1906
2004 mean of observed natural flows (18.53 billion cubic meters, or 15.03 million acre-ft). Confidence interval derived
from 0.10 and 0.90 probability points of ensemble of 1000 noise-added reconstructions. Horizontal dashed line is lowest

25-year running mean of observed flows (1953-1977).
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OTHER HFP ASPECTS OF
CLIMATE



HIGH SPTIAL VARIABILITY

ARIZONA

NEW MEXICO
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LOW SPATIAL VARIABILITY
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OTHER HFP ASPECTS OF
CLIMATE

TEMPORAL VARIABILITY



OTHER ASPECTS OF CLIMATE

SEASONAL DISTRIBUTION OF PRECIPITATION
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EXPECTATIONS



QUESTIONS



