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ASPECTS CONCERNING THE RAINY SPELLS IN THE WESTERN
PLAIN OF ROMANIA

EUGENIA SERBAN!

ABSTRACT - The present work analyses the rainy spells ondhitdry of the Western Plain at the
North of the Mure River. Daily precipitation data were used fromwmter of 5 weather stations and
for a period of 42 years (1961-2002). Only theistest with a common observation period were chosen.
Periods with two or more consecutive rainy daysenstudied and the analyses show a total of about
7,000 rainy spells. The number of the rainy spgitsws from the South to the North once with the
latitude but also from the West to the East, ondth the altitude. Within a year may occur, on the
averageabout 30-35 rainy spells with an average duratibd days. The duration of the rainy spells
varies between 2-19 days. On the analysed territht9-141 rainy days may occur annually, on the
average. Namely, on this territory it rains on #werage about 4-4.5 months a year. Most of the/rain
days were recorded in the intervals November-Jgrard April-June.
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INTRODUCTION "
. . N
The Western Plain of Romania is E L0
narrow strip of land with an approximat \L’& L " '
North-South orientation, limited by the

parallels of 45° and 48° northern latitud

The plain climate is temperate-continent

with predominant oceanic influences c

most of its territory. The fact gives th o
moderate character of the atmosphe <
precipitation regime. Therefore, in th
Western Plain at the North of the Mugire
River, the annual average precipitatic
amounts are 525-550 mm towards tl
national western border and rising up
630-650 mm towards the East, the hil
boundary being marked by the 700 m @mu_-c.n.mu.mm-:

isohyet. : Figure 1. The position of the Western Plain at the
. The analysis of the number of da&y otk of Mure, on the Romania territory. The

with a certain phenomenon is a metht o qitorial distribution of the weather stations: 1

largely used in climatology. Such analys:  ,hctioning weather station; 2, inactive weather

are useful in the process of th gaiion: 3 weather radar (after N.M.A.Bucharest).
meteorological and climatologica

synthesis. In the present case, the analysis afuher of rainy spells aims at improving the weath
forecasts. At the same time, the present studyesish emphasize the climatic differences between
the northern and the southern parts of the studieiory.

The present research theme was chosen becausbeansoth studies had been made for the
territory of the Western Plain at the North of Mares River.
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DATA AND METHODS

In the present work, the rainy spells have beeiysed for the territory of the Western Plain,
at the North of the MukeRiver. Daily precipitation data coming from theclives of the National
Meteorological Administration of Bucharest have hesed. A 42 years period has been analysed
(1961-2002). Out of the total number of weathetiata located on the territory above mentioned,
only a few were chosen for the analysis, the ohasltad a common observation period (Figure 1).
Those stations are as follows: Satu Margueni, Oradea, Arad and Sannicolau Mare. They have
latitudinal displacement, on an approximate noshéa southwest alignment. The station S&nnicolau
Mare, located right at the South of the MuRiver has been chosen for the comparison, eviis if
not included in the studied area.

Periods of two or more consecutive rainy days weosen for the analysis of the rainy spellsaity
dayisa 24 hoursnterval with a measured precipitation amount deasst 0.1 mn( 0,1 mm)Marin I., 1986).

RESULTS

1. The number of rainy spells

The researches performed at the 5 weather statimrsthe Western Plain at the North of the
Mures River found a total humber of almost 7,000 raipels (Table 1). The number of those
intervals varies between 1270 in the South, atsthBon Sannicolau Mare and 1464 in the North, at
the station Satu Mare. It was also noticed thantimaber of intervals recorded in 42 years for Oaade
station is higher than foraBueni station, located at higher latitude.

In this case we can say that on the territoryhef Western Plain at the North of the Mure
River,the number of rainy spells rises from the SoutihéoNorthonce with the latitude but al$mm
the West to the Eastnce with the altitude. This is due to the diffdérariluences of this territory’s
climate: the southwestern part has a temperateremtal climate with Mediterranean influences,
while the most part of the plain area has a tentea@ntinental climate with predominant oceanic
influences. Those influences bring to a higherdmwy of cloudy formations towards North, where
the amount of precipitation increases, and a pitatipn decrease towards South, where the lowest
values are recorded.

The increased number of rainy spells from the Weeghie East is the result of altitude.
In this respect, Oradea station gets an average-ammual precipitation amount higher than
the stations at its South or North, because itdtedbe boundary between the Western Plain
and the Western Hills. The air masses are forcesl toeclimb up the hills and this movement
upwards generates precipitationihdra Gh., 1977).

On the analysed territory throughout a year mayigamn the averag&0-35 rainy spells with
an average duration of 4 daysSo, in the Cgano-Somgan Plain, about 33-35 rainy spells can be
recorded each year, while at the South of the Mulere are only 30 rainy spells a year (Table 1).
Most of the spells are recorded at the northertiostaof Satu Mare. Consequently, by using this
analysis method, we can say tbatthe Western Plain territory, the area at the Nbrof the Murey
may occur on the average, about 4-4.5 months wiinfall a year.

The length of the rainy spells varies between 24a9s (Table 2). The longest spells are
recorded at the station Satu Mare — 18, respegti@days — and at the statioris&eni and Arad, 16
days. The shortest spells occur at the stationi€dlan Mare, 2-12 days long. We can observe once
more that on the analysed territdhg length of the rainy spells increases from tbetls$to the North
once with latitude growth.

The most frequent rainy spells are 2 days long5@%,) and 3 days long (24-26%). As the
spells length increases, their frequency decre&seadly, 2-4 days long spells are most frequegt (1
50%), then 5-9 days long ones (0.6-8%) and finallgr 10 days long spells, much less frequent (0.1-
0.4%) and only happening accidentally. As a conclyghe most frequent the rainy spells, the lesser
their duration
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Table 3 shows the longest rainy spells recordeddan/Nestern Plain, between 1961 and 2002. It
can be noticed that the longest spells were redaldéng the cold season (especially in Decembeér an
January). The cause could be the higher frequenityedVediterranean cyclones over our country d@urin
those months, respectively the predominance difstrais clouds, which give long lasting precipitat
during the cold season. Besides, December is tinghnadth maximum nebulosity values.

Table 1. The number of rainy spells in the Western Plair6(12002).

Number of rainy spells
Station Sannic.Mare Arad Oradea &ueni Satu Mare
Total 1270 1389 1413 1400 1464
(1961-2002)
Annual average 30 33 34 33 35
General total6936spells

Table 2. The frequency of the rainy spells according ®rtdifferent lengths in the Western Plain
(1961-2002).

Spell Sannicolau Arad Oradea Sicueni Satu Mare
length Mare
(no.days) | No.case % No.case % No.case % No.case 9 No.case %
2 623 | 49.1 645| 46.4 645| 45.6 642 | 45.9 629| 43.0
3 317| 25.0 331| 23.8 367| 26.0 346 | 24.7 354 | 24.2
4 159| 125 184| 13.2 181| 12.8 192| 13.7 221| 151
5 85 6.7 117 8.4 103 7.3 95 6.8 116 7.9
6 36 2.8 47 3.4 47 3.3 55 3.9 64 4.4
7 27 2.1 27 1.9 31 2.2 32 2.3 28 1.9
8 13 1.0 13 0.9 16 1.1 22 1.6 26 1.8
9 7 0.6 16 1.2 13 0.9 8 0.6 9 0.6
10 - - - - 6 0.4 2 0.1 6 0.4
11 2 0.2 2 0.1 2 0.1 3 0.2 3 0.2
12 1 0.1 4 0.3 - - 1 0.1 3 0.2
13 - - 1 0.1 1 0.1 1 0.1 1 0.1
14 - - - - 1 0.1 - - - -
15 - - - - - - - - 1 0.1
16 - - 2 0.1 - - 1 0.1 1 0.1
17 - - - - - - - - - -
18 - - - - - - - - 1 0.1
19 - - - - - - - - 1 0.1
Total 1,270 1,389 1,413 1,400 1,464
Table 3 The longest rainy spells in the Western Plair6(t2002).
Station Spell Length (no.days) | Prec. amount (mm
Sannic.Mare 5-16.12.1990 12 58.4
30.12.1962 — 9.01.1963 11 51.7
5-15.02.1978 11 30.0
Arad 30.12.1962 — 14.01.1963 16 68.3
2-17.12.1981 16 86.6
8 —20.01.1966 13 47.8
Oradea 24.04 — 7.05.1981 14 46.9
2-14.01.1963 13 61.4
26.12.1985 —5.01.1986 11 32.7
29.08 — 8.09.1996 11 116.7
Sacueni 30.12.1962 — 14.01.1963 16 103.4
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Figure 2. The distribution of the annual number of rainylispa the Western Plain (1961-2002).
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Figure 3. The distribution of the annual number of rainyl&pm the Western Plain (1961-2002).

The longest rainy spell lasted 19 days and occlatede station Satu Mare in the inter2al
November — 17 December 198tlwas recorded in the secondary maximum pluvibimenonth and
the precipitation toted up 73.8 mm. At the othatiehs precipitation occurred during this interdalt
they were interrupted here and there for 1-3 d8gs.at the stations Sannicolau Mare, Oradea, and
Sacueni 4 rainy spells were recorded, 2-4, 7 or Sdapg. At Arad station, a 2 days long and a 16
days long spell was recorded (2-17 December 198#),last of them with a total of 86.6 mm
precipitation amount. Generally speaking, on thiremplain, the common rainy spell, uninterrupted,
was 7-13 December 1981 (7 days).

Rich precipitation amounts fell over the entireiplia the interval 29 November-17 December
1981 (70-100 mm) but the richest rainfall did notuar in the North, at Satu Mare, but in the Soath,
the stations Sannicolau Mare (106.5 mm) and Ar&dn(@n). Towards North, the precipitation grew
longer in time but weaker (about 70 mm).

Other long common rainy spells (table 3), which eam make mention of are: December
1962-January 1963, the spell January 1966 or teevid April-May 1981. So, longer precipitation
spells were recorded in winter and in spring.

Figures 2-3 show that the annual number of raimfisfeeps up to 30 at the southern station
Séannicolau Mare and slightly rises over this valuthe other stations, holding to 30-40 as latiyrdevs.

Compared to the annual average number of 30-3¥% sgells, the annual maximum number
toted a value of 38-44 spells. The years with tlostnrmumerous rainy spells wet87Q 1965 1980,
1993, 1996, etc (Figures 2 and 3). The greatesbeuwf rainy spells was 44 spells ac&eni and 43
at Oradea, both recorded in 1970. They representedue 1/3 times higher than the annual average.
As a matter of fact, the year 1970 recorded grieatd§ all over the country. That year’'s rainfall
generated heavy water flows which drove to greatrdetion by the catastrophic floods they
produced, especially in Transylvania (Topor N.,@97

The annual minimum number of rainy spells was 2@&@ad it was recorded especially in the
years 2000 and 1961, when the most intense drougitisrred $erban E., 2005). So, the annual
minimum number of 20 spells was recorded in theétson part of the plain, at the station Sannicolau
Mare, in 2000. The drought has the maximum intgriste.

2. The number of rainy days
Due to the different lengths of the rainy spelorded at the weather stations in the Western,Plain
the analysis of the number of rainy spells is notlusive enough as to show which years or months the

studied period (1961-2002) were the rainiest. in tase, an analysis of the number of rainy days is
necessary, as a more convincing method (Bogddr98D).
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In the Western Plain at the North of the Myr@nnually occur on the average betweklD-
141 rainy days Namely, this territory hasn the average, about 4-4.5 months a year with falh
The average annual number of rainy dismgseases from the South to the Noxhce with the growth
of latitude. So, in the G@no-Somgani Plain, about 132-141 rainy days are recorded yealile
right to the South of the Muggethere are about 119 days a year (Table 4). Mdbearainy days occur
at the North of the plain, at the station Satu Mdreseems that this method also emphasizes the
climatic differences between the South and theliNpairts of the studied area.

Graphs in the figures 4 and 5 show the annual numbiny days in the period 1961-2002,
at the 5 stations in the West of the country. We matice that the annual number of rainy days was
under the value of 150 days at the southern st&&micolau Mare and over it in some years at the
rest of the stations, during the 42 analysed years.

Table 4. The average annual number of rainy days in thet¥veslain (1961-2002).

Station Sannic.Mare Arad Oradea Scueni Satu Mare
No. rainy days 119 133 132 133 141

Remarkable is the path of the graphs, which islamfior all 5 stations. The graphs show the
same curves up and down, which can be explainethdyfact that over a small territory like the
Western Plain at the North of the Mgreéhe precipitation occurred as results of the saymoptic
situations. So, we can observe the top of 1970atigest rainy spell 1976-1981, the droughty decade
1982-1992, the drought of the year 2000 etc.

The greatest annual number of rainy spells goes b4@ days, at all stations. Differences
occur though between the South and the North ofattadysed territory. So, the years that tote up a
number> 140 days are 2 at the station Sannicolau Margeabs at Arad, 12 years at Oradea, 14 years
at Sicueni and 25 years at Satu Mare. We can noticgribee number of rainy days of the years 1965-
1966, 1970, 1974, 1977-1981, 1984-1985, 1998-1209] (Figures 4 and 5).

We can observe that at all stations except Satwe e most humerous years with a high
number of rainy days occurred duritige first half of the analysed period, which is 19981 In the
second half, the number of these years decreakds Bhe cause might be linked to an increased
number of convective rains in the period 1982-2@02the background of the global warming.

The annual maximum number of rainy days was betvil€enl75 days. The years in which
these high values occurred wefdf70, 1965, 1980, 1993, 1996, namely the years with nimst
numerous rainy spells. The greatest number of rdays was recorded in 1970: 175 daysausni
and 170 days at Arad stations, both having almalétahyear of rainfall that year.

The annual minimum number of rainy days oscillabetiveen 88-102 days. The years with
these small values correspond to the droughtiesmtsy@000, 1961, and 1986. The minimum annual
number of 88 days corresponds to the year 200Qaatick weather station Sannicolau Mare, where as
it was stated before, the drought was at its ttgnisity Serban E., 2005).

Monthly, the greatest number of rainy days occurs durindewiand spring as well as at the
end of autumn and the beginning of summer (Figraad 7). More exactly, most of the rainy days
occur in the intervaldlovember-Januarywith an average of 10-15 days/month) a&mtil-June (11-

13 days/month). The fact is due to the higher feegy of the baric depressions arriving over our
territory country in these months.

The maximum number of the rainy days is recordeDéoembern(with an average of 13-15
days/month). That is, the stations in the Westhef ¢ountry have on the average half a month of
rainfall. This is due to the fact that Decembehes month of secondary pluviometric maximum, when
precipitation occurs as a result of the higherdegy of the Mediterranean cyclones that are ptesen
over our country. Also December is the month wittiximum nebulosity. So, the stations Sannicolau
Mare and 8cueni have on the average 13 rainy days, Arad aade€a have 14 rainy days and Satu
Mare 15 rainy days in this month.
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The minimum of the rainy days is recordeddotober(with an average of 8-9 days/month) or
in the intervalAugust-October(also with an average of 8-9 days/month). The c@utiee persistence
of the anti-cyclonic regime in this time of year.

The highest number of rainy days recorded withinaath lasted 13-26 days for all 5 stations.
So, December 1981oted between 20 days atcBeni and 26 days at Satu Mare. So, the statiam Sat
Mare had precipitation almost the entire month.oAldarch 1962had between 18 rainy days at
Sannicolau Mare and 24 days at the stations Araaiedi, and Satu Mare.
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Figure 4. The distribution of the annual number of rainyslén the Western Plain (1961-2002).
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Figure 5. The distribution of the annual number of rainy slaythe Western Plain (1961-2002).

Sannicolau Mare

No.of days

WY,
]
W

%
777

IX

VIl

Vil

Arad

No.of days

V77777

%

Y%

%%
Y
Dk

Xl

Xl

VIl vl IX

VI

Oradea

No.of days

Vil

Vil

Figure. 6. The average monthly number of rainy days in thet&vi Plain during 1961-2002.

84



ASPECTS CONCERNING THE RAINY SPELLS IN THE WESTERNLAIN OF ROMANIA

B No.of days Sacueni

£

2
<
<
=
<
<
X

Xl Xl

B No.of days Satu Mare
20

§
\
\

3

Figure. 7. The average monthly number of rainy days in thetéve Plain during 1961-2002.

CONCLUSIONS

The present work has a practical purpose, as veig useful for drawing up the weather
forecasts. After the analysis of the number ofyaipells, respectively the number of rainy dayleva
important conclusions arises.

In the Western Plain at the North of the MuRdver, the number of rainy spells rises from the
South to the North, once with latitude growth, blgo from the West to the East, once with altitude
growth. The causes are the various influencesisftémritory’s climate: Mediterranean influences in
its southwestern part and oceanic influences prégorhon most of the plain’s territory.

Within a year may occur, on the averagieout 30-35 rainy spells with an average duratifon o
4 days. The length of the rainy spells varies betw2-19 days. Most frequent spells are the 2 days
long ones (43-50%) and 3 days long (24-26%). Theenfi@quent the rainy spells, the shorter they
are.

In the analysed territory, annually produce ondkierage, 119-141 rainy days. Namely, this
territory has on the average, about 4-4.5 montyesaa with rainfall. The annual maximum number of
rainy days was between 143-175 days. The most rausgrears with a great number of rainy days
occurred within the first half of the analysed pdriwhich is 1961-1981. Monthly, most of the rainy
days are recorded for the intervals November-Jgn(with an average of 10-15 days/month) and
April-June (11-13 days/month).

Accordingly, on the Western Plain at the North loé tMure, precipitation may occur any
month of the year, with values between 8-9 dayk3td5 days/month, according to the season and the
latitude the weather station is located at. Mostsraccur during winter and spring.
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