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Many studies link the observed changes in local climate to the variations in the atmospheric
circulation. A tested method of describing atmospheric circulation is by employing the
weather or circulations types. This paper presents an objective classification of the
atmospheric circulation affecting Romania, between 1951 and 2010, and its relation to the
significant changes in the amount of precipitation after 1980.

A successful approach is the automatic classification based on Lamb’s subjective scheme
(1950). Originally used by Jenkinson and Collison (1977) for the British Isles, this method
was also employed for other regions in Europe by Goodess and Jones (2002), Trigo and
DaCamara (2000), Ramos et al. (2010) in Iberian Peninsula; Chen (2000) for the
Scandinavian Peninsula; Holobaca (2010) for Romania.

The grid-point data used for the identification of the large-scale circulation patterns are
obtained from NCEP/NCAR Reanalyses (Kalnay et al., 1996). These data are available at a
resolution of 2.5° by 2.5° latitude/longitude at the four synoptic hours (00, 06, 12 and 18) on
a daily basis, since 1 January 1948. Using these data, we calculated the WT variables and
LWTs for each day from 1950 onwards producing an analysis for 12 UTC. This method
allowed us to define 27 types of CWTs for Romania - two with high vorticity (cyclonic (C),
anticyclonic (A)), eight pure directional types, 16 hybrid types and one with light
indeterminate flow corresponding to Lamb’s unclassified type (U). We chose to objectively
define the thresholds for the light indeterminate flow class (U) by using the 0.15 percentile
of the F and |Z| ranges.The 27 CWTs were regrouped in 11 basic ones in order to obtain a
practical analysis scheme.

We used Barry and Perry’s 1973 method in order to decompose the climatic differences
between two periods into different parts that are caused by frequency and within the same
type changes of circulation. The synoptic characteristics and the frequency of the ten basic
circulation weather types are discussed, as well as the amount of precipitation associated
with each type. It is shown that the dry types (4, S, SE), although being the most frequent
classes, have a rather small contribution to the precipitation amount while the wet types (C,
N, NE) have a very important contribution to the annual amount of precipitation. Also, the
climatic differences between the two periods were quantified.

References
Barry RG, Perry AH. 1973. Synoptic Climatology. Methuen, London.

Chen D. 2000.A monthly circulation climatology for Sweden and its application to a winter
temperature case study.Int. ]. Climatol. 20: 1067-1076.

Goodess CM, Jones PD. 2002. Links between circulation and changes in the characteristics of
Iberian rainfall. Int. J. Climatol., 22: 1593-1615. d0i:10.1002/joc.810.

Holobaca IH. 2010. Studiulsecetelor din Transilvania. PresaUniversitaraClujana: Cluj-Napoca.

GEOREVIEW



BOOK OF ABSTRACTS 39

Jenkinson AF, Collison FP. 1977. An initial climatology of gales over the North Sea. Synoptic
Climatology Branch Memorandum, 62, Meteorological Office: London.

KalnayE, KanamitsuM, KistlerR, Collins W, DeavenD, GandinL, Iredell M, SahaS, White G, Woollen],
Zhu Y, LeetmaaA, Reynolds R, ChelliahM, EbisuzakiW, Higgins W, Janowiak], Mo KC,
RopelewskiC, Wang ], JenneR, and Joseph D. 1996. The NCEP/NCAR 40-Year Reanalysis
Project.Bulletin of the American Meteorological Society.77:3, 437-471.

Lamb HH. 1950. Types and spells of weather around the year in the British Isles. Quarterly
Journal of the Royal Meteorological Society76: 393-438.

Ramos AM, Lorenzo MN, Gimeno L. 2010. Compatibility between modes of low-frequency
variability and circulation types: a case study of the northwest Iberian Peninsula. ]. Geophys.
Res. Atmos. 115:D02113. doi:10.1029/2009]D012194.

Trigo RM, DaCamara CC.2000.Circulation weather types and their influence on the precipitation
regime in  PortugalInt. ]J.  Climatol, 20: 1559-1581.  doi:10.1002/1097-
0088(20001115)20:13<1559::AID-JOC555>3.0.CO;2-5.

GEOREVIEW



