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Abstract: . In this study, a Highs and Lows tracking algorithm, applied from NCEP-
NCAR Sea Level Pressure daily Data, determines the characteristics of Highs and
Lows at surface level from 1960 to 2000. The statistics established in a second time
from monthly cycles and time series at different time sacles (monthly, seasonal and
yearly) are compared with the evolution of Cloud Cover (Low, Medium and High)
from EMCWF ERA 40 monthly data. The results suggest that there are specific fea-
tures of atmospheric circulation at small scale whose permit to explain the evolutions
of Cloud Cover along the period.

1- DATA and METHOD.

The data are extracted from NCEP-NCAR Reanalysis
(http://cdc.noaa.gov/cgi-bin/njph-nc/Datasets) and from EMCWF ERA-40
(http://data.ecmwf.int/data/d/era40/daily). The computations were done using
the free statistical package R, (http://cran.r-project.org).

Working from National Center for Environmental Prediction-National Center of At-
mospheric Research, Sea Level Pressure daily records from 01/01/1950 to 12/31/2000,
we have retraced, using a method developed by A. Favre, A. Gershunov (2003, 2006)
the trajectories of the Highs - whose leave southwards the Arctic area with more or
less eastwards component and Lows.

This method is divided into two successive automated stages:

- Recognition of the maxima (minima) of pressure on each map, concerning each day
of the period,

- Connections between the different maxima (minima) during their movement, At all
the measures of time (synoptic, seasonal, annual, for the whole period) with some of
their characteristics: latitude (genesis, lysis, mean), longitude (genesis, lysis, mean),
pressure (max, min, mean), speed of displacement, distance, duration, surface.
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From these two Data Base (one concerning the Highs and the other about Lows), we
extract a significant number of time series representing every aspects interested the
variability of Highs and Lows tracks along the period.

Working from ECMWF ERA 40 monthly Cloud cover for the three different level, we
establish some matrices for every time scales (monthly, seasonal and yearly).

From those Data Base, we had study the “impact” of variations of every features of
Highs and Lows on the Cloud Cover fields using spatial correlations (Bravais-Pearson
method).

2- RESULTS AND INTERPRETATIONS.

We had already describe the characteristics of Lows and Highs at different thresholds
for every time sacles in previous studies (A. Pommier 2004a, b, 2005a,b,c).

In a second time we study the variations of Cloud Cover over few regions which
are already recognize to be very important for the climate dynamic of the North At-
lantic Region (North of North America, Azores, Gulf of Mexico, area between Green-
land and Scandinavia. We find some very important variations. For example, between
Greenland and Scandinavia, Low Cloud Cover (LCC) increase from 1960 to 1970 and
strongly decrease after untill 2000 (figure 1).
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figure 1. LCC between Greenland and Scandinavia from 1960-2000.

In a third time, we establish some maps showing the spatial correlations between the
evolutions of all the features of Highs and Lows with Cloud Cover. We find out that
the most efficients features to explain the Cloud Cover variations are for Winter period
(JFM):

- frequency of Highs and Lows, latitude of lysis of Highs, latitude of lysis of Lows,
Pressure minimal of Lows, Longitude and latitude of genesis of Lows for LCC (figure
2),

- frequency of Highs and Lows and pressure maximal of Highs for Medium Cloud
Cover (MCC),

- frequency of Highs and Lows for High Cloud Cover (HCC)
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figure 2. spatial correlation between latitude of genesis of Lows and LCC for JFM
1960-2000.

3-CONCLUSIONS.

It is quite trivial to study the relationships between Cloud Cover and Highs and Lows,
because everybody knows even the very young childs that High “means no clouds”
and Lows “means lot of clouds”. But from those analysis we can provide the exact
links between those elements for a long period (40 years).
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