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Abstract. The ‘Hess-Brezowsky’ concept applied in the northern part of 

Moldova between 2000 to 2018.  

This paper presents the general aspects linked with the atmospheric circulation and 

how to determine the air-circulation types based upon the ‘Hess-Brezowsky’ 

concept over the northern part of Moldova to get in an easily way the pluvial risks. 

Once the classification is done, there were shown the evolution of atmospheric 

circulation from the annual to seasonal level by weights. In the wake of study into 

the studied area, the most representative types were Through over Central Europe; 

followed by those from North-Westerly Cyclonic; Westerly Cyclonic; and South-

Westerly Cyclonic. Also, during the cold half-yearly, by importance was North-

Easterly into Anti-Cyclonic type.  

 

Keywords: Hess-Brezowsky, atmospheric patterns, cyclonic pattern, the 

northern part of Moldova. 

 
1. INTRODUCTION 
 

Classification is one the most used method in the atmospheric sciences. 

The classifications of atmospheric circulation patterns are a specific research area 

within synoptic climatology (Gorica, 2010). Only conditionally, the atmospheric 

circulation can be regarded as a system with clearly defined subsystems, and each 

of its classifications is conditional (Huth et al., 2008). 

In this context, the factors that are trigging one of some weather’s aspect 

are the sea level pressure (surface), the geopotential height at 500 hPa (middle 

troposphere), and the meridional velocity at 300 hPa geopotential (upper 

troposphere) above some areas such as Europe (Hess and Brezowsky 1977; James 

2007). Changes in occurrence frequencies and durations of weather patterns as well 

as their sequences are already evident and can be likely linked to the ongoing 

climate changes due to the difference of warming rates between land and ocean 

(Kysely 2008; Werner et al. 2008; Cahynova and Huth 2009; Hoy et al. 2012; 

Kucerova et al. 2016; Hoffmann 2017; Murawski et al. 2018).  
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At the level of Romania’s climate, the atmospheric circulations and their 

influences were studied over time by different authors with diverse methodologies 

and techniques to approach (Sfîcă et al., 2015). This study evaluates the weight of 

air-masses movements following the Hess-Brezowsky pattern over northern part of 

Moldova from 2000 to 2018. Once found the dominant air-masses movement, other 

studies can be undertaken to point out a possible trigger of severe weather events 

such as thunderstorms, excessive rainfall, blizzards, etc. (Hattermann et al., 2018; 

WMO 2019).  

2. DATA AND METHODS USED

The Grosswetterlagen (GWL) classification was proposed by Baur et al. 

(1944), improved, and later revised by Hess and Brezowsky (1952, 1977). This 

one includes a large area of analysis with very accurate details. This classification 

is particularly fitted for the central part of Europe. The form of the major relief 

deeply transforms the treats of the general atmospheric circulation in Central 

Europe. For the Northeastern part of Romania, a significant role is played by the 

bending of the wind streamlines in the outer Carpathic sector. This bending was 

demonstrated for the first time in 1988 by Nicolae Ion-Bordei for the Great 

Carpathians Curvature from Romania. In doing so, for this paper was used the 

concept Hess-Brezowsky – Grosswetterlagen (HB-GWL) what includes 29 

weather types (table 1).  

For this study, there were taken into account the daily synoptically 

patterns from January 1st, 2000 to December 31st, 2018. All that database was 

made following the maps from http://www1.wetter3.de/archiv_gfs_dt.html. 

Concretely, there were followed the spreading of the atmospherical areas and 

classified by the Hess-Brezowsky pattern. Interprets of results were made from 

the annual to the season’s level. In this way, all the types were taken into account 

by highlighting the most extreme weights recorded between 2000 to 2018 in the 

northern part of Moldova (Suceava, Botosani, Iasi, and Neamț Counties) 

In the future, by identifying the synoptic types according to the Hess-

Brezowsky classification, there will intend to make a ranking of them for a longer 

time-interval to make a useful tool to forecast and assets as better possible all the 

severe weather phenomena in the northern part of Moldova. 

http://www1.wetter3.de/archiv_gfs_dt.html
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Table nr.1. The 29 (Grosswetterlagen) types structures 

Indicative

WA

WZ

WS

WW

SWA

SWZ

SA

SZ

TB

TRW

SEA

SEZ

NWA

NWZ

NA

NZ

HNA

HNZ

HB

TRM

NEA

NEZ

EA

EZ

HFA

HFZ

HNFA

HNFZ

HM

Trough over Western Europe

 South-Easterly, Anti-cyclonic

 South-Easterly, Cyclonic

 North-Westerly, Anti-cyclonic

 North-Westerly, Cyclonic

The 29 Grosswetterlagen structures with English definitions

North-

easterly 

and Est

 Westerly, Anti-cyclonic

 Westerly, Cyclonic

 Westerly, Southern

Maritime Westerly (Block E. Europe)

 South-Westerly, Anti-cyclonic

 South-Westerly, Cyclonic

 North-Easterly, Anti-cyclonic

 North-Easterly, Cyclonic

 Easterly, Anti-cyclonic

 Easterly, Cyclonic

Scandinavian High, Ridge C. Europe

Scandinavian High, Trough C. Europe

 Northerly Anti-cyclonic

 Northerly, Cyclonic

Blocking

Type What do they represent

West

South

North-

westerly 

and North

 Southerly, Anti-cyclonic

 Southerly, Cyclonic

High over Central Europe

High Scandinavia-Iceland, Ridge C. Europe

High Scandinavia-Iceland, Trough  C. Europe

Icelandic High, Ridge C. Europe

Icelandic High, Trough C. Europe

High over the British Isles

Trough over Central Europe

Low over the British Isles

 
 
 

3. RESULTS AND DISCUSSIONS  

 

The impact of namely air-masses movement over daily activities is 

significant. In that way, it’s crucial to know the paths followed by air-masses 

that can trigger severe weather events (Veira et al. 2013, Artuso et al., 2015). 

 

3.1 Annual  

Analyzing the Hess-Brezowsky concept shows that in the northern part 

of Moldova during the year, the most significant air-masses movements are 

represented by TRM (Through over Central Europe), with a weight of 8.80% 

(fig.1). 
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Fig. 1. The annual frequency of the air circulation types in the northern part of Moldova 

between 2000 to 2018 

This is followed by the NWZ (North-Westerly, Cyclonic) type with a 

weight of 8.35%, SWZ (South-Westerly, Cyclonic) type with 7.82%, and WZ 

(Westerly, Cyclonic) with 7.62%. These facts show very well that mobile 

North-Atlantic low-areas highly link the weather’s pattern over Central Europe 

(implicit over the northern part of Moldova) at the annual's level. When North-

Atlantic low-areas are coupled with high-areas centered over the northern part 

of Europe, there will be the main key to trigging the Mediterranean cyclogeneses.  

The action of low-areas over the central Mediterranean Sea basin 

represents a crucial factor in weather patterns’ evolution over the Central-South-

Eastern part of Europe. The SWZ (South-Westerly, Cyclonic) type in Romania is 

associated with low-areas over western and central parts of Europe by many times.  

Also, significant values were owned by NWA (North-Westerly, Anti-

cyclonic) type, with a value of 6.21%, and those by TRW (Trough over Western 

Europe), with 5.27%. These types are associated with severe storm in warm period. 

All of those shown in figure 1 were regrouped following the 

classification proposed by Fallot (2000); Gerstengarbe and Werner (2005), and 

James (2007) in North and North-Westerly type, which represents 35% of all 

air-masses movements over the northern part of Moldova during 2000 to 2018 

period Next, South type with 27%, North-Easterly and Easterly with 22%, and 
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Westerly with 14%. The Blocking pattern over Central parts of Europe 

weighted 2%.  

 

3.2 Semestrial  

Relating aspects to the atmospheric movement can be noticed and 

analyzed better half-yearly or seasonally. In this way, there can be noticed 

aspects regarding the system's pressure at the local level. 

Within the cold semester into the studied region, an important weight 

was represented by NEZ (North-Easterly Cyclonic) type, with 7.74%, followed 

by TRM (Through over Central Europe) and NWA (North-Westerly Anti-

cyclonic) types, both of them with a weight of 7.59%, SWZ (South Westerly 

Cyclonic) type with 7.39%, WZ (Westerly Cyclonic) type with 6.56%, and WA 

(Westerly Anti-cyclonic) type with 6.73% (fig. 2 A). All of those weight shown 

during the cold semester demonstrates that the northern part of Moldova is 

placed at the border of the anti-cyclonic areas (highs over Russian Plain or Pre-

Caspian Plain – by actions of Siberian Highs) who occur into the eastern and 

north-eastern part of the continent (by NEA type) and those of low pressure, 

placed over the Mediterranean Sea (by TRM and SWZ types). Also, the weather 

in the northern part of Moldova during the cold semester is influenced by the 

actions of Azores High and the low-areas who are active over the Atlantic 

Ocean and the northern half of Europe.  
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Fig. 2. The semestrial frequency of the air circulation types in the northern part of Moldova 

between 2000 to 2018 (A – cold and B – warm semester) 

Due to a more intense atmospheric velocity, the warm semester shows 

the zonal movement's highest weight. In such cases, the most representative 

type is NWZ (North-Westerly, Cyclonic), with 10.81%. The TRM (Trough over 

Central Europe) type owns a weight of 9.98%, followed by the WZ (Westerly, 

Cyclonic) type with 8.69%. Representative weights are also associated with the 

following types: SWZ (South-Westerly, Cyclonic) – 8.25%, TRW (Trough over 

Western Europe) – 7.97%, NEZ (North-Easterly, Cyclonic) – 6.73% (fig. 2B) 

All of those type shown above are linked with a cyclonic action over 

the western half of Europe (associated with SWZ or TRW) and, at the same 

time, that the lands get more quickly warm than the water and the possibility to 

develop locally low-areas over Central parts of the continent, such TRM – the 

main trigger of severe weather events (thunderstorms and hailstorms) over 

Central-South-Eastern part of Europe. (Cazacioc, 2007; Axinte, 2019; Ilie et. al, 

2020a, 2020b).  

3.3 Seasonally 

A good sight about these correlations is made when they come about 

their evolution during the seasonal level. Therefore, once the atmospheric 

circulation gets more intense during the spring, an increase of the westerly type 

can be noticed. As a result, in springtime over the northern part of Moldova will 
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prevail the WZ (Westerly Cyclonic) type, with 8.52%. This is followed by TRM 

(Trough over Central Europe) type with 8.18%, NWZ (North-Westerly, 

Cyclonic) type – 7.72%, TRW (Trough over Western Europe) type – 7.21%, 

and SWZ (South-Westerly, Cyclonic) type – 7.15% (fig. 3 A).  

 During the summer, over the studied area, by importance, there are the 

Hess-Brezowsky classification types: NWZ (North-Westerly, Cyclonic) with 

13.22%, followed by those from SWZ (South-Westerly, Cyclonic) with a 

weight of 10.70%. Also, an important weight was owned by WZ (Westerly 

Cyclonic) with 10.41%, TRM (Trough over Central Europe) – 10.35%, and 

NEZ (North-Easterly, Cyclonic) – 7.61% and EZ (fig. 3B). All the NWZ, SWZ 

TRM, and WZ types are linked with low-areas over the Atlantic Ocean. In the 

northern part of Moldova, those types are associated with severe weather 

phenomena such as severe thunderstorms and the most representative 

hailstorms. Also, the NEZ and EZ types are linked with the retrogressive 

cyclones, which have the highest occurrence rate in June, May, and July, 

respectively. Such types (NEZ, EZ) are associated with the most representative 

amounts of precipitation in the studied region (Apostol, 2008).  

The occurrence of NEZ, EZ even the SEZ type were linked with major 

floods in the northern part of Moldova in July 2005 and 2008 (Romanescu, 

Stoleriu, 2013), and June 2010.  
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Fig. 3. The semestrial frequency of the air circulation types in the northern part of Moldova 

between 2000 to 2018 (A – Spring, B – Summer, C – Fall, D - Winter) 
 

In the fall, once the anti-cyclonic activity increase over Europe, into the 

studied area by importance is the NEA type (North-Easterly, Anti-cyclonic), 

with 9.20%. Not-negligible weights are owned by follows types: SWZ (South-

Westerly, Cyclonic) and TRW (Trough over Western Europe), both of them 

with 6.94%. Also, by importance were NWZ (North-Westerly, Cyclonic) type 

with 7%, NWA (North-Westerly, Anti-cyclonic) type with 6.42%, WA 

(Westerly, Cyclonic) type with 5.96%, and WZ (Westerly Anti-cyclonic) type 

with 5.15% (fig. 3C).  

During the winter, the most significant types in the northern part of 

Moldova were NWA – 8.80%, NEA – 8.16%, WA – 7.46%, SWZ – 6.47%, WZ – 

6.36% (fig. 3D).  

 

4. CONCLUSIONS 

 

This paper highlighted the atmospheric movements' weights over the 

northern part of Moldova by Hess-Brezowsky classification during 2000 to 

2018 time period by annual – half-yearly – seasonal level.  
Annual, over the northern part of Moldova, the most significant weights 

were linked with TRM – 8.80%, NWZ – 8.35%, and WZ – 7.62%. Those facts 
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show very well that mobile North-Atlantic low-areas are highly linked with the 

weather’s pattern over Central Europe.  
Significant weights were associated with NEZ – 7.74%, TRM and 

NWA – 7.59, SWZ – 7.39% during the cold half-yearly. By interest were NWZ – 

10.81%, TRM – 9.98%, WZ – 8.69%, SWZ – 8.25% in the warm half-yearly.  

In the spring, the most representative types were WZ – 8.52%, TRM – 

8.18%, NWZ – 7.72%. In the summer, important weights were associated with 

NWZ – 13.22%, SWZ – 10.70%, WZ – 10.41%. In the fall there were NEA 

prevailed with 9.20%, SWZ, and TRM – 6.49%. In the winter in the northern 

part of Moldova was TRM – 9.68%, followed by NWA – 8.80%, NEA – 8.16%, 

WA – 7.46%. 

 

ACKNOWLEDGEMENTS 

 

This research was developed within the Doctoral School of Geosciences 

from ‘Alexandru Ioan Cuza’ University, Iasi, Department of Physical Geography, 

thorough Postdoctoral Program of Advanced Research.  

 

 
REFERENCES  

 
1. Apostol, L. (2008), The Mediterranean cyclones – the role in ensuring water resources 

and their potential of climatic risk, in the east of Romania. Present Environment and 

Sustainable Development. (3), 143–163. http://pesd.ro/articole/nr.3/9.Apostol.pdf.  

2. Artuso, F., Mahmud, M., Kulshrestha, U., Sánchez, M. L. and García, M. Á. (2015), 

Applications of Air Mass Trajectories. Hindawi Publishing Corporation Advances in 

Meteorology Volume 2015, 1 – 20. https://doi.org/10.1155/2015/284213.  

3. Axinte, A.D. (2019), The hail falls at the Moldavia level and the importance of the hail 

suppression unit "Moldova 1" Iași. Present Environment and Sustainable Development. 

13, (2), 129–140. https://doi.org/10.15551/pesd2019132009.  

4. Baur, F., Hess, P., Nage,l H. (1944), Kalendar der Grosswetterlagen Europas 1881–

1939. Bad Homburg (DWD). 

5. Bordei-Ion N., 1988, Fenomene meteoclimatice induse de configuraţia Carpaţilor în 

Câmpia Română. Ed. Academiei Române, Bucureşti, România, 224. 

6. Cahynova, M., Huth, R. (2009), Enhanced lifetime of atmospheric circulation types 

over Europe: fact or fiction? Tellus A 61(3), 407–416. https://doi.org/10.1111/j.1600-

0870.2009.00393.x.  

7. Cazacioc, L. (2007), Spatial and temporal variability of extreme daily precipitation 

amounts in Romania. București, România. 

8. Fallot, J. M. (2000), Evolution du nombre de jours avec des precipitations abondantes 

en Suisse durant le 20e siècle. Publications de l’Association Internationale de 

Climatologie, 13, 100–109. 

9. Gerstengarbe, F. W. and Werner, P. C. (2005), Katalog der Grosswetterlagen Europas 

(1881–2004). PIK Report nr. 100, Potsdam–Institut fur Klimafolgenforschung, 153. 

10. Hattermann, F.F., Wortmann, M., Liersch, S., Toumi, R., Sparks, N., Genillard, C., 

Schroter, K., Steinhausen, M., Gyalai-Korpos, M. M., Hayes, B., del Rocıo Rivas 

http://pesd.ro/articole/nr.3/9.Apostol.pdf
https://doi.org/10.1155/2015/284213
https://doi.org/10.15551/pesd2019132009
https://doi.org/10.1111/j.1600-0870.2009.00393.x
https://doi.org/10.1111/j.1600-0870.2009.00393.x


CHARACTERISTICS OF FLOODS IN PECHEA, GALAȚI COUNTY 

 

101 

 

Lopez, M., Nielsen, M.R., Kaspersen, P.S., Drews, M. (2018), Simulation of flood 

hazard and risk in the Danube basin with the future Danube model. Climate Services 

12, 14–26. https://doi.org/10.1016/j.cliser.2018.07.001.  

11. Hess, P., Brezowsky, H. (1952), Katalog der Grosswetterlagen Europas. Berichte des 

Deutschen Wetterdienstes in der US-Zone. 33.  

12. Hess, P., Brezowsky, H. (1977), Katalog der Grosswetterlagen Europas 1881–1976. 3. 

Verbesserte und erg€anzte Aufl. Berichte des Deutschen Wetterdienstes 113. Offenbach 

.am Main. 

13. Hoffmann, P. (2017), Enhanced seasonal predictability of the summer mean 

temperature in Central Europe favored by new dominant weather patterns. Clim. Dyn. 

50(7-8), 2799–2812. https://doi.org/10.1007/s00382-017-3772-0.  

14. Hoy, A., Sepp, M., Matschullat, J. (2012), Atmospheric circulation variability in 

Europe and Northern Asia (1901 to 2010). Theor. Appl. Climatol. 113(1-2), 105–126. 

https://doi.org/10.1007/s00704-012-0770-3. 

15. Huth, R., Ustrnul, Z., Dittmann, E., Bissolli, P., Pasqui, M. & James, P. (2006), 

Inventory of Circulation Classification Methods and Their Applications in Europe 

within the COST 733 Action. U O. E. Tveito & M. Pasqui (ed.), Proceedings form the 5-

annual meeting of the European Meteorological Society, Session AW8 – Weather types 

classifications. Utrecht: COST733, 9-17.  

16. Ilie, N., Apostol, L., Axinte, A.–D. (2020a), The Synoptic Conditions Associated to Hail 

Occurrence in Moldova. Air and Water – Components of the Environment” Conference 

Proceedings, Cluj–Napoca, Romania, 81–92, DOI: 10.24193/AWC2020_08. 

17. Ilie, N., Axinte, A.D., Apostol, L. (2020b), ‘Hess–Brezowsky’ atmospheric 

classification types associated with NAO and AO phases in the northern part of 

Moldova. Present Environment and Sustainable Development. 14, (2), 176–191. 

https://doi.org/10.15551/pesd2020142014.  

18. James, P.M. (2007), An objective classification method for Hess and Brezowsky 

Grosswetterlagen over Europe. Theor. Appl. Climatol. 88, 17–42. 

https://doi.org/10.1007/s00704-006-0239-3.  

19. Kucerova, M., Beck, C., Philipp, A., Huth, R. (2016), Trends in frequency and 

persistence of atmospheric circulation types over Europe derived from a multitude of 

classifications. International Journal of Climatology 37(5), 2502–2521. 

https://doi.org/10.1002/joc.4861.  

20. Kysely, J. (2008), Influence of the persistence of circulation patterns on warm and cold 

temperature anomalies in Europe: analysis over the 20th century. Glob Planet Chang 

62(1-2), 147–163. https://doi.org/10.1016/j.gloplacha.2008.01.003.  

21. Murawski, A., Vorogushyn, S., B¨urger G., Gerlitz L., Merz B. (2018), Do changing 

weather types explain observed climatic trends in the Rhine basin? an analysis of 

within- and between-type changes. Journal of Geophysical Research: Atmospheres. 

https://doi.org/10.1002/2017jd026654.  

22. Romanescu, Gh., Stoleriu, C. (2013), Causes and effects of the catastrophic flooding on 

the Siret River (Romania) in July–August 2008. Natural hazards, Dordrecht, 

Netherlands. 69 (3), 1351 – 1367. DOI: 10.1007/s11069-012-0525-6.  

23. Sfica, L., Nita, A., Iordache, I., Ilie, N. (2015), Specific weather conditions on 

Romanian territory for Hess – Brezowsky westerly circulation types. 15th International 

Multidisciplinary Scientific GeoConference SGEM 2015, Conference Proceedings, 

ISBN 978-619-7105-38-4 / ISSN 1314-2704, June 18-24, Book4, 1073-1080. 

24. Veira, A., Jackson, P. L., Ainslie, B. and Fudge, D. (2013), Assessment of background 

particulate matter concentrations in small cities and rural locations. Prince George, 

Canada. Journal of the Air and Waste Management Association, 63, (7), 773–787. 

https://doi.org/10.1016/j.cliser.2018.07.001
https://doi.org/10.1007/s00382-017-3772-0
https://doi.org/10.1007/s00704-012-0770-3
https://doi.org/10.15551/pesd2020142014
https://doi.org/10.1007/s00704-006-0239-3
https://doi.org/10.1002/joc.4861
https://doi.org/10.1016/j.gloplacha.2008.01.003
https://doi.org/10.1002/2017jd026654


N. ILIE

102 

25. Werner, P., Gerstengarbe, F.W., Wechsung, F. (2008), Grosswetterlagen-wetterlagen

and precipitation trends in the Elbe River catchment. Meteorol. Z 17(1), 61–66.

https://doi.org/10.1127/0941-2948/2008/0263.

26. WMO (2019), The global climate in 2015-2019. World Meteorological Organization.

27. http://www1.wetter3.de/archiv_gfs_dt.html (accessed on February 24th, 2020).

https://doi.org/10.1127/0941-2948/2008/0263
http://www1.wetter3.de/archiv_gfs_dt.html

