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Motivation. We introduce a new set of predictors for
average dailly maximum and minimum temperatures
(TMAX, TMIN) on a monthly scale - the frequency of
occurrence of regional weather patterns, or synoptic
systems, The aim of this study Is to find correlations
between TMAX/TMIN and the frequency of occurrence of
governing synoptic systems over the Eastern Mediterranean.
A synoptic classification performed on a sub-daily scale [1]
makes It possible to quantitatively relate TMAX to the
frequencies of afternoon (hottest time) synoptic systems, and
TMIN - to predawn (coldest time). which are produced quite
well using GCM/RCM [2].

Step 2. Maximum and minimum
temperatures, 1948-2023

Step 3. Correlation between long-term synoptic system
frequencies and maximum and minimum temperatures

Step 1. Synoptic systems and
synoptic regimes

TMAX, TMIN vs. synoptic systems. The daily maximum temperature TMAX is usually observed at 14:00 local time, which in the
study region corresponds to 12Z. Therefore, in the present research, TMAX was tied to synoptic classes at 12Z.

ol The daily minimum temperature TMIN is mostly observed at 5:00 a.m. local time which in the study region corresponds to 03Z. This

moment is midway between the standard 00Z and 06Z of the NCEP/NCAR reanalysis. To tie TMIN to synoptic classes at 03Z, we
estimated percentages for each synoptic class at 03Z as its averaged percentages at 00Z and 06Z.
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Main Results. We have considered correlations between TMAX, TMIN and frequency of occurrences (time percentage) of synoptic

l systems in individual calendar periods and in various groups of months. The most prominent results are as follows:

Winter:
Examples of positive and negative correlations of TMAX and TMIN
with Synoptic Systems frequencies of occurrences
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Synoptic systems. The semi-objective daily synoptic classification
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The synoptic systems' definitions are common for 00Z, 06Z, 12Z and 18Z as

SUMMER (JJAS): TMAX, TMIN

strongest correlations with synoptic patterns were found in
JFM. The positive correlation was with the frequency of
occurrence of winter Highs (r = 0.48), while the absolute

correlations with synoptic patterns were found in February. The
positive correlation was with the frequency of occurrence of
winter Highs (r = 0.6) while the absolute correlation
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Examples of synoptic systems
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as well as profound differences in their long-term changes.

Counting occurrences of the synoptic systems on the sub-daily scale - at
00Z, 06Z, 12Z and 18Z - allows to refine their trend data, as comparing to
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sSummer:
Examples of positive and negative correlations of TMAX and TMIN
with Synoptic Systems frequencies of occurrences
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summer synoptic systems -
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Winter temperatures TMAX dropped slightly until 1991/1992 (unusually rainy
and cold winter). If we exclude that and the following cold winters, 1991/1992
and 1992/1993, TMAX shows very high variability between 17 + 20.5 degrees
C, while no trend is observed for the last 15 years.

Winter temperatures TMIN showed a very slight decrease until 1991/1992 and
1992/1993, and from 1993/1994 a high variability between 8 + 10.5 degrees C.

The summer TMAX was found to be best positively
correlated in JAS, with the frequency of occurrence of
weak Persian Troughs (PTw) (r = 0.39), while the
absolute correlation maximum was negative, In
August, with the frequency of occurrence of
medium/deep Persian Troughs (PTmd) (r = -0.54).

For summer TMIN, both the positive and the negative strongest
correlations with synoptic patterns were found in JJ. The positive
correlation with the frequency of occurrence of combined
medium/deep Persian Troughs (PTmd) (r = 0.47) was as well
the maximum absolute correlation for summer TMIN, while
the best negative correlation was weedy, with the frequency of
occurrence of weak Persian Troughs (PTw) (r =-0.33).
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