Atlas of Point Correlations
at 30 mb and between
500 and 30 mb
1. Introduction
The National Centerfor Atmospheric Research has
issued a technical note (Shea et al. 1992) with point
correlations (teleconnections) on the 30-mb surface
and between 500 and 30 mb. The correlations are for
the two-month means January-February, March-April,
July-August, and November-December, which were
chosen because of these characteristics of the
intraseasonal change in the stratosphere:
a) At 30 mb the annual cooling at higher latitudes
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often ends in December, which therefore is—on an
average—the coldest month at these latitudes.
b) Major midwinter warmings, during which the
polar low is replaced by a high, nearly all occur in
January—February.
c) The final (spring) warming of the lower stratosphere takes place in March-April.
The correlations are based on two well-known
datasets: 1) the monthly mean temperatures and
geopotential heights at 30 mb, derived from the daily
historical maps from the Stratospheric Research Group,
Freie Universitaet, Berlin; and 2) the
monthly mean geopotential heights at
500 mb from the National Meteorological Center, Washington, D.C.
The 500- and 30-mb heights span the
years 1957-1988, and the 30-mb temperatures, the years 1964-1988. The
teleconnection maps cover the region
between 15°N and the North Pole. Correlations were also computed forthe two
halves of the period to spot any differences between them, but there were
only minor or no differences.
Examples of the point correlations
are described below to indicate the type
of material available in the technical
note. The 5% local significance level for
a sample of 31 is r= 0.36, and for n = 16
it is r= 0.52. The January 30-mb mean
map (Fig. 1) should be used as a reference for the correlations.
The technical note is available free of
charge from NCAR, Information and Education Outreach Program, P.O. Box
3000, Boulder, CO 80307.

Mean map of the 30-mb geopotential height (m) in January; n = 31.

*The National Centerfor Atmospheric Research issponsored by the

H. van Loon
and D. J. Shea

a

*

30 mb

~

^

Samples Of the
correlation maps

correlations

If the point at 50°N, 180° is used for the correlation
(Fig. 2a), one sees that when the height was above
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normal in the Aleutians, the subtropical heights tended
to be above normal as well, whereas the polar vortex
in the mean for the winter was apt to be deep. In such
a winter, the polar night westerlies would be strong,
and conversely, if the height was low in the Aleutian area.
Several studies suggest that the quasi-biennial
oscillation (QBO) in the equatorial stratosphere influences the extratropical stratosphere in winter (Holton
and Tan 1980, 1982; Labitzke 1982; Wallace and
Chang 1982; van Loon and Labitzke 1987). We have
therefore divided the data into the years when the wind
at 40-50 mb on the equator was westerly or easterly,
and have calculated the point correlations for each of
these samples. The correlations with the point used in
Fig. 2a appear in Fig. 2b for the west years and in Fig.
2c for the east years. There are clear differences
between the two phases of the QBO—especially at
low latitudes, where the correlation is zero in the
Pacific in the west years and 0.9 in the east years—but
it is also evident from the gradient in the lines of equal
correlation that when the Aleutian high is strong the
circulation in the polar vortex is stronger in the east
years, and that when the high is weak the westerlies
tend to be weaker in the east than in the west years.
b. Teleconnections between 500 and 30 mb
The maps in Fig. 3 demonstrate that the pattern of
correlation between a point at 500 mb and all points on
the 30-mb surface can change appreciably between
two points that are relatively close together. The point
at 50°N, 180° lies on the front side of a 500-mb trough,
and the one at 60°N, 90°W, on the back side of another
trough. The two correlation patterns are of opposite
sign.
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FIG. 2. (a) Lines of equal correlation (x100) between the 30-mb
height at 50°N, 180° (indicated by the large black dot) in JanuaryFebruary and the 30-mb height at all other points, (b) As (a) but for
the west years in the QBO. (c) As (a), but for the east years in the
QBO.
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FIG. 3. (a) Lines of equal correlation (x100) between the 500-mb height at 60°N, 180° and all points at 30 mb. (b) As (a), but for the point
60°N, 90°W at 500 mb. The location of each point is indicated by the large black dot.
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WMO PUBLICATIONS
• Marine Cloud Album
38 color pictures of cloud formations found at sea, of
particular value to ships' officers, professional marine cloud
observers, and yachting enthusiasts. $25 includes shipping and handling.
• Cloud Sheet
Poster, 39 x 83 cm illustrating 38 different cloud formations.
Attractive educational document particularly suited for the
classroom, and places accessible to cloud observers,
professional or amateur. $10 includes S&H.

Please send prepaid orders to: WMO Publications Center,
American Meteorological Society, 45 Beacon Street, Boston
MA 02108-3693. (Orders from U.S. and Canada only.)
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• Climatic Atlases
(Maps of mean temperature and precipitation)
Europe
South America
North and Central America
Asia
(above prices include shipping and handling)
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