A record breaking rainfall event
in Bucharest
Romania during september 2003

D

uring the period 10th to 15th September 2003, the southern part of Romania in particular, was
affected by precipitation amounts unprecedented since 1884. This article covers some of the
important aspects of this extraordinary case.

Introduction
The evolution of Mediterranean cyclones over our geographical area represents the main mechanism
for the occurrence of heavy rain events in the southern part of Romania. Such an event took place
during the period 10th to 15th September 2003 and is considered here by the authors in the present study.
First of all, we have to underline the fact that the event occurred after a long period of drought over the
previous nine months due to the prevalence of circulation types that brought predominantly dry weather to Romania. During the period January to April 2003, a north or northeasterly circulation dominated at both low and higher tropospheric levels. The resulting air masses across Romania were generally
dry and cold or very cold, having originated either directly from the Arctic or around the eastern periphery of European high cells. These types of circulation are typical for our country in the cold season
but this time they persisted, with an absence of warm advection events from the southern region of the
continent. As a result, temperatures during the spring were consistently low whilst rainfall totals in the
southern part of the country were well below average. The Mediterranean cyclonic activity also did not
reach the country in the warm season, when the dominant low level flow was from the west whilst tropical warm, dry air was advected aloft. This combination caused a meteorological drought to start during the month of May, with a hydrological drought declared in June. River flows dropped to below
normal levels and the Danube was particularly low due to a more widespread lack of precipitation over
central Europe. On the 31st of August, the flow rate of the Danube through Romania was 1550 l/m2, the
lowest observed in the summer over the past 160 years, according to our hydrological archives.

Data analysis
A detailed analysis of meteorological fields responsible for the heavy rainfall in Romania during 10th to
15th September 2003 highlighted the following facts:
At the surface, marked troughing initially (in both temperature and pressure fields) extended from
northwestern Europe toward the western Mediterranean and northern Africa, with a closed centre over
the Gulf of Genoa, where a cyclonic ‘eye’ was observed. Over the next few days, this Mediterranean
cyclone generated within the trough followed a west-east trajectory and subsequently approached the
Tyrrhenian Sea (10th September, at 0000 UTC), the Adriatic Sea, the Balkan Peninsula and then importantly the Carpatho-Balkanic basin. A centre of 1007hPa can be observed close to Oltenia in southern
Romania (Fig. 1) – with a circulation extending throughout the entire atmospheric column to the
tropopause and tilting eastwards. As a result of this synoptic pattern, an area of intense precipitation
affected the southern half of the country between 10th and 11th of September (0600 UTC) with accumulations well in excess of 60mm in 12 hours. For example, the Filaret meteorological station in Bucharest
recorded 64 mm between 0000 and 0600 UTC on 11th September. In the next six hours (0600-1200 UTC),
a further 30mm fell on Bucharest (with an average of 20-25mm generally across south-eastern
Romania).
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Figure 1: Surface pressure field –
the analysis of the limited area
model ALADIN, for 0000 UTC on
11th September 2003.
Satellite imagery during this period
showed cloud structures with
marked vertical development and
cloud top temperatures to the tops
of –50 to -60°C.
The next item of interest involved
the position of the low centre
across the western Black Sea, with
a weak westward movement (12 th
September, 0000 UTC), enhanced
by cold air advection from the western part of the cyclonic zone. The
1000-500hPa thickness contours pick out a cold
pool to the west (southwest of Romania), coupled
with a warm ridge from the eastern Black Sea – Fig.
2. During this time the convective cell deve-lopment
was observed on both satellite and radar imagery.

▼

Figure 3 shows the IR image at 0630 UTC on 12th September and a supercell can be observed in the vicinity of the Romanian coast. The strong winds

Figure 2: Surface pressure field and 1000-500hPa
thickness – the analysis of the global model GSM,
for 0000 UTC on 12th September 2003.

▼ Figure 3: NOAA IR image at 0629 UTC
on 12th September 2003.
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Figure 4: NOAA VIS image at 0826 UTC on 13th September 2003.

Figure 5: Surface pressure field – the six hour
forecast of the limited area model ALADIN,
for 0600 UTC on 13th September 2003.

generated at low levels and very rough seas
(wind speeds up to 72km/h, waves of 9-10m
high) caused material damage, such as the fracturing of the Ukrainian vessel Slavutici 7, that
was left drifting in Romanian territorial waters
(see Fig. 7).
In the absence of real data over the Black Sea
area, information about the developing situation
was delivered via satellite imagery. Thus, it can
be deduced that cyclonic activity increased over
the southwest area of the Black Sea with an
intense vorticity maximum generated overnight
(12th/13th September) and then persisting through
the following day. During the entire period, the
evolution of the absolute vorticity field highlighted a number of intensifications within the life
cycle of the cyclone in question. On visible
imagery a set of discrete cloud bands were seen
entrained within the circulation of the vortex;
some of them consisting of both low cloud and
higher cloud whilst others were distinctive bands
of warmer top cloud. The evolution of cloud signatures suggested a system with strong vertical
development (Fig. 4).

Figure 6: The geopotential height
and wind field at the 1,5 PVU level.
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This interpretation is supported by the limited area
numerical model, ALADIN, initialized on 13th September
at 0000 UTC. The surface map at T+6 (Fig. 5) indicates a
central pressure of 1008hPa at the centre of the low. We
can confirm that the pressure value indicated by the
model for the coastal zone corresponded to the observation reported by the meteorological station at 0900 local
time. The map of the dynamic tropopause (height of 1,5
PVU surface) shows a folding to the west and southwest
of the cyclonic centre as stratospheric air descends, with
cyclonic activity induced within the lower troposphere
(Fig. 6).
Subsequently, the cyclone had a weak westward trajectory
and then gradually occluded over the next two days.

Figure 7: The damaged Ukrainian ship,
Slavutici 7.

Conclusion
The analysis of the meteorological event from 10th to 15th September is particularly interesting because
of the extremely large amounts of precipitation that occurred over the southern part of Romania, namely the Romanian Plain, the Dobrodgea Plateau and the Romanian coast. According to the present study,
these amounts (accumulated over the entire five day period) widely exceeded 50mm, peaking at 142mm
in Bucharest and an absolute maximum of 152mm in the southern town of Calarasi. In Bucharest, the
five day total was over three times the average rainfall for the whole of September (147mm at Filaret,
compared with an average value of 39,9mm). In addition, during a 17-hour period (between 0400 and
2100 local time on 11th September) the amount of precipitation measured in Bucharest was 99mm,
which represents the highest daily amount recorded in the month of September, for Bucharest, since
meteorological observations began in 1884.
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