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Project Description: Ecological theory asserts that the climate of a region exerts top-down controls on
regional ecosystem patterns and processes, across space and time. To provide empirical evidence of climatic
controls, it would be helpful to define climatic regions that minimized variance in key climate attributes,
within climatic regions—define the periods and features of climatic regimes, and then look for concordance
between regional climate and ecosystem patterns or processes. In the past, these steps have not been
emphasized, and pattern in climatic signals and periods has been sought for areas that would not necessarily
exhibit a common signal.

We evaluated the recent climate of the northwestern United States in terms of droughts and pluvials.
Before we did so, we established a Pacific Northwest climatic region by clustering time series of the Palmer
Drought Severity Index (PDSI) for the period of 1675-1978, for the western United States. The background
climatic regime and anomalies of the recent northwestern U.S. climate were then identified through temporal
pattern analysis involving application of correspondence analysis to the same PDSI time series. We chose the
method of correspondence analysis because much of the recent climatic research employs methods based on
principal components or factor analyses, which anticipate monotonic data. As such, climatic data, and
especially drought data are rarely monotonic, and we were concerned about the climatic dimensions one
might see if they were constrained by a single and perhaps erroneously applied method.

Our analysis distinguished 10 distinct periods and four unique types of regimes (climatic signals).
Five of the 10 periods (79% of the 300-year record) were marked by mild and equitable moisture conditions
(Pacific regime), the “background” climate of the Northwest. The remaining periods were anomalies. Two
periods displayed a high-variance, mixed signal marked by switching between severe to extreme annual to
inter-annual dry and wet episodes (High/Mixed regime; 9% of the record). Two more periods displayed a
moderate-variance, mixed signal marked by switching between moderate to severe annual to inter-annual dry
and wet episodes (Moderate/Mixed regime; 5%). Only one period was unidirectional and relatively low
variance, marked by persistent yet mild to moderate drought (Low/Dry regime, 7%).

Our method distinguished decadal- to interdecadal-scale regimes, defined regime periods, and
detected both mixed and unidirectional anomalies from the background climate. The ability to distinguish the
variance, direction, and period of sequential climatic regimes provides a plausible basis for examining the role
of past climate within terrestrial ecosystems of the Northwest. For example, we found concordance between
the period of the Low/Dry anomaly and a period of tree establishment in the Olympic Mountains of
Washington, close alignment between tree growth with the Moderate/Mixed and High/Mixed signals in
Oregon, and a mixed fire response to mixed climatic signals in northeastern Oregon. Linking historical
climatic regimes to particular ecosystem patterns and processes also aids in the prediction of future ecosystem
changes by providing evidence of the kinds of interactions that may be anticipated.

Deliverables:
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Intended Outcomes: We had hoped to and did accomplish three things: 1) Demonstrate that the search
for climatic signals and periods should be predicated on an ecoregionalization of areas where it is
intuitive to expect a common signal. This premise is usually violated. 2) Show using drought and pluvial
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data that the climate of the PNW gets it name (Pacific, meaning mild and equitable, not to wet, not too
dry) from a mixed rather than monotonic signal. 3) Show that the unique dimensions of the past, present,
and future climate will be seen if researchers look at the climate from several quantitative vantage points.



