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Abstract. The paper presents the main features of the wind regime in the Crigul
Negru hydrographic basin starting from meteorological data recorded at 10 stations
distributed across the basin. The analysis was developed based on the classical
methodology of processing the meteorological data presented with a climatological
purpose in various specialty studies. The study developed reveals that the wind
regime depends on a number of factors such as the air movement, topography and
local conditions, actually known from previous studies, but this paper distinguishes
itself as a novelty through its values that are statistically concrete and correct, all
calculated for the main parameters.

Introduction

Just like precipitations, the wind is highly variable in time and space and is a
consequence of the different heating of land and / or water that generates air
masses with different thermal and baric characteristics.

In the hydrographic basin Crisul Negru, the wind regime is strongly
influenced by the presence of the three steps of relief arranged in amphitheater, by
the atmospheric circulation and by the local topography which greatly alters the
wind speed and direction and fosters the development of local circulation.

1. History of research

Up to present no complex and complete climatic study has been conducted on
the Crisul Negru hydrographic basin (Mahara and co., 1999 Moza, 2009), so there
is only information about the study of wider areas. Among these we mention the
doctoral dissertations published by: Cristea (2004) which marks the climate risks
from the Cris basin and which mentions certain climatic elements, including wind,
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all analyzed using data from several weather stations in the Crisul Negru
hydrographic basin; Gaceu (2005 ) who analyzes a double period (40 years) and
refers to climate and climate risks in Vladeasa and Bihor Mountains, including the
wind regime, a more detailed and highly parameterized analysis but which focuses
less on our study area (with the weather stations form Stana de Vale and Stei);
Serban (2010 ) who, through a detailed analysis, refers to climate hazards from the
Western Plain which is located north of Mures and captures through the Salonta,
Holod, Chisindu Cris, Ineu stations aspects concerning wind.

Climatic aspects concerning the wind regime from the Crisul Negru
hydrographic basin were presented in other articles: Mahara, Linc, 1993; Gaceu,
1997; Dragota, Gaceu, 2002, 2004; Gaceu, 2004; Gaceu, 2009.. Some references to
the Crisul Negru hydrographic basin climate appear in the following works: ***
1960 *** 1961 *** 1962 *** 1966; *** 1966 b; *** 1972-1979 * ** 1983 ***
1987 *** 2005; Gaceu and co., 2002, 2003, Mahara and co. 1999; Bogdan,
Niculescu, 1999

2. Data and metodology

The Crisul Negru hydrographic basin covers all three levels of relief (plains,
hills, mountains), an aspect considered when selecting the weather stations for a
better measurement of air temperature characteristics . Thus, we chose 10
meteorological stations (Fig. 1) distributed as follows: Vladeasa (1836 m), Stana de
Vale (1108 m), Zece Hotare (642 m), Moneasa (703 m) for the mountain area
Dumbravita de Codru (586 m), Stei (278 m) for the hilly area , Holod (163 m),
Salonta (95 m), Chisineu Cris (96 m), Ineu (110 m). Unfortunately, the climate
analysis was more difficult due to the lack of homogeneity of the data, the stations
being set up in different stages, during the (1959 — Stei, 1961 — Vladeasa 1800,
1962 — Chisineu Cris, 1967 - Holod), the 1970’s 1970 (1975 — Moneasa, 1979 —
Stana de Vale and Ineu), anii 1980 (1983 — Dumbravita de Codru and Salonta), the
2000’s (Zece Hotare, Moneasa, Salonta, Ineu), which is why we used data from the
1978-2007 period , a continuum 30 years , thus respecting the climate research
methodology.

Due to the process started in Romania in the 2000’s to dispense with the
weather stations (the question of the automation and computerization of the
National Meteorological system arose) 4 of the 10 stations in the Crisul Negru
basin (Zece Hotare, Moneasa, Salonta, Ineu) have 7 years short data, but the
remaining 6 stations (Vladeasa 1800, Stana de Vale, Stei, Dumbravita de Codru,
Holod, Chisineu Cris) have continuous data for 30 years so they are representative
according to the WMO norms and are uniformly distributed on the surface of the
studied basin (Kostin, Pokrovskaia, 1964; Belozerov, Farcas, 1971; Arlery et. al.,
1973; Marin, 1986; Farcas, 1988; Bogdan, Niculescu, 1999; Gaceu, 2002).
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Thus, we tried to conduct a comparative analysis as objective as possible,
which is why we used pure data, without interfering with statistical processing
which can sometimes drift away from the factual reality, a goal accomplished due
to the existence of six meteorological stations with data complete for 30 years.

3. Results and debates

3.1. Frequency of wind on cardinal directions

3.1.1. The annual average frequency of the wind on cardinal directions.
Compiling and analyzing the annual wind rose for each station has highlighted the
main wind direction and the sectors in which it blows less often. As already known,
the wind direction is not influenced at high altitudes, but with decreasing altitude,
and the occurrence of friction it is changed. Thus, at Vladeasa the wind blows
generally according to the general atmospheric circulation in the western sector,
with a frequency of 40.4%, but at lower altitudes topography shows its influence:
Stana de Vale, a station cramped in a small depression, recorded just 6.9% in west,
Stei just 1.7%, 1.7%, Dumbravita de Codru 6.4%, Zece Hotare 2.1%, Moneasa
9.6%, Ineu 5.5%, Chisineu Cris 4.4%, Salonta 5.2% (Table 1, Fig. 2).
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Fig. 1. The location of the meteorological stations in the Crisul Negru hydrographic basin.
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We have to note that the value registered in a westerly direction at Stina de
Vale (6.9%) is still high, the highest frequency on cardinal directions taking into
consideration the calm winds is the most frequent in this place (75.3%) (Table 1,
Fig. 2).

In the case of the other stations located at lower altitudes, the wind recorded
higher frequencies in the northern sector (14.1% at Salonta, 13.0% at Chisineu
Cris, 9.2% at Ineu) and in the southern sector (33.0% at Stei, 14 9% at Dumbravita
de Codru, 20.8% at Zece Hotare, 5.7% at Moneasa) than in the western one, as it
would be normal according to latitudinal movements, but these differences
highlight once again the influence of topography (Table 1, Fig. 2).

Tab. .1 The annual average wind frequency (%) and speed (m / s) on cardinal directions in the Crisul
Negru hydrographic basin

< o =
b % b *§ ;Lg = %

Station S 3 3 = 873 ) 4% g

2 | & | 8 8 |EQ|a |2 |8 |& |2

> a | = N | a8 | & | g | © 3
N 32 1.1 4.1 4.1 3 4.6 13.2 9.2 13.0 14.1
é‘ NE 3.8 1.3 1.5 9.1 4.4 1.0 13.2 2.6 4.1 104
% E 10.8 2.6 5.1 6.6 6.3 0.9 10.8 7.3 59 4.2
g :\; SE 7.0 5.1 5,1 3.1 6.2 6.5 2.1 6.8 6.4 5.7
g~ S 4.0 2.1 5.7 20.8 14.9 33.0 2.6 8.7 11.8 11.3
;5 SV 14.5 1.8 9.8 12.1 17.6 5.1 10.7 8.9 9.6 7.0
ﬁ A 404 6.9 9.6 2.1 6.4 1.7 9.0 5.5 4.4 52
NV 5.5 3.8 5.6 1.6 2.5 8.6 4.0 52 4.5 4.6
Calm 10.7 | 753 52.9 39.6 384 | 42.6 | 31.5 | 458 40.3 37.5
- N 2.6 2.3 2.9 33 2.4 3.0 3.0 2.9 3.5 2.9
g NE 2.7 2.6 2.5 3.0 2.2 3.1 2.4 2.1 3.1 2.7
; E 3.6 2.8 2.7 2.5 2.4 2.5 2.2 2.1 2.4 2.1
§ SE 3.1 2.7 2.5 2.2 2.9 34 2.4 2.8 2.5 2.2
; S 2.5 2.7 2.1 3.6 3.5 33 3.3 3.3 4.0 3.5
;5 SV 4.2 2.6 1.9 4.1 3.3 33 3.5 3.0 39 34
ﬁ A 5.7 2.3 1.9 3.6 2.6 2.8 3.0 2.7 3.5 33
NV 3.1 2.2 2.4 3.0 2.0 34 2.7 2.6 34 2.8

Source: Data from the A.N.M. Archives

Just like in the case of the annual values, the same directions of the wind are
valid for the representative months of the year, which certifies once again that the
local morphology is more important in setting the direction from which the wind
blows that the general circulation of the atmosphere.
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Thus, at Vlideasa, at over 1800 m altitude, the wind blows predominantly
from the west with a maximum in December (45.9%) and a minimum in May
(33.2%) (Table 2, Fig. 3).
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Fig. 2. The annual wind roses in the Crisul Negru hydrographic basin.

3.1.2. The monthly average frequency (%) of the wind on the cardinal
directions. Moreover, the other stations keep the same characteristic: Stdna de Vale
recorded the highest frequency of the wind in September in the western sector with
8.8% of the cases, at Stei the wind blows from south more often in November,
with a high frequency range between 36.1% in November and 25.8% in July, etc.
(Table 2, Fig. 3).

The lowest monthly frequency of the wind direction in the the Crisul Negru
hydrographic basin occurs in the winter months, with 1.9% in the southeastern
sector at Vladeasa in November, 0.5% at Stina de Vale in December in the
northern sector, 0. 4% at Stei in December in the eastern and north-eastern sector
etc. (Table 2, Fig. 3).
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Tab. 2. The monthly and annual average of calm winds and wind (%) at several stations
from the Crigul Negru hydrographic basin

Month I [ Jm Jwv [v Jvi Jvio Jvim|[IX [X [Xi [XI ] Year
Station/direction VLADEASA

N 3.7 35 [29 30 [34 [34 [47 [33 [25 [24 [25 [28 [32
NE 3.9 42 [29 |46 [48 [48 |54 [48 |24 [34 |19 [29 |38
E 9.9 7.7 [ 98 140 [ 163 | 124 [ 131 ] 13310289 [62 [79 | 108
SE 6.9 79 [89 79 [83 |55 |44 [63 |55 [74 |72 [79 |70
S 3.6 43 [39 50 [38 [26 [31 [35 |44 [52 |52 [39 |40
sV 140 [142]159 164140110 [100] 120157164195 150] 145
v 441 [ 433 [ 411 [358]332[393 [412 352 (425390438459 [ 404
NV 52 58 [ 51 48 [50 79 174 JTeo 47 [43 [51 [53 |55
Calm 8.7 9.0 [96 85 113131 J1o8 155121 [13.0]85 |83 [107
Station/direction STANA DE VALE

N 1.3 15 [15 13 [13 J11 Jo8 Jo7 Jos [12 [o9 [os5 |11
NE 1.6 1.8 [ 22 16 [19 JT12 [13 Jo7 o8 Jos8 [12 [08 |13
E 2.3 3.6 |31 42 (38 |17 [12 |13 [17 |25 [31 [29 [26
SE 4.5 63 |62 82 |51 [27 23 [22 [33 [62 [72 |65 [5.1
S 27 18 [33 18 [16 |14 [15 |12 [13 [29 [27 [30 |21
SV 1.5 2.1 [20 21 [ 15 J16 |17 [12 J20 [15 |31 [16 |18
v 5.7 59 [ 75 66 [66 [82 |72 [81 [86 [77 J65 [44 69
NV 29 35 [ 45 42 [43 |48 [56 [52 [42 [35 [21 [13 |38
Calm 775 [ 7351696 7007391773 [ 7841794776 | 737742 [79.0] 753
Station/direction STEI

N 32 46 [58 57 155 [56 [60 [54 41 [36 [32 [30 [46
NE 0.9 13 [14 10 [10 J13 [15 J11 [o8 Jos [o5 Jo4 |10
E 0.6 1.1 09 14 [13 11 12 [10 o8 [os6 [07 o4 [o09
SE 8.7 80 |59 67 [56 |54 |50 [42 |54 [80 [87 [92 |67
S 334 [327]301 [29.1[284]272 [258]269]320]357[36.1]335]309
SV 1.6 21 |37 37 [37 |35 [31 [32 |33 [32 [32 [19 |30
v 1.3 10 [16 19 [26 |24 [21 J20 [17 13 [12 Jo9 |17
NV 5.8 83 [99 109 [102] 113 [106]96 [77 172 Te64 [52 |86
Calm 445 14091407 [396] 416422 [ 447 | 466 [ 442 ]399 [ 400 | 455 [ 42.6

Source: Data from the A.N.M. Archives.
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Fig. 3. The monthly frequency of the wind (%) on directions for several stations from the
Crisul Negru hydrographic basin.
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3.1.3. Calm winds. Looking at the annual frequency of the calm winds (Fig. 1,
Table 1), we find that it has high values between 10,7% at Vladeasa and 75,3% at
Stana de Vale. Generally, the calm winds have quite high values in the Crisul
Negru hydrographic basin, especially at medium and low altitudes, due to the
sheltered position of the representative meteorological stations, located in narrow
depressions or due to higher friction in the case of the field area stations: 37.5% at
Salonta, 40.3% at Chisineu Cris, 45.8% at Ineu. The lowest annual frequencies for
calm winds occur on the heights of the Crisul Negru hydrographic basin
represented by the meteorological station Vladeasa (10.7%).

During the year cal/m winds usually recorded higher values in late summer and
early autumn, when over our country lies the ridge of the Azoric anticyclone,
which brings stable weather. Thus, at the greatest heights of Vladeasa calm winds
have a higher rate in August (15.5%), which also happens at Stana de Vale (79.4%
in August), Stei (46.6% in August) and so on (Table 2, Fig. 3, Fig. 4).

The lowest monthly values of calm winds are recorded throughout the Crisul
Negru hydrographic basin during spring when the atmospheric circulation changes
and the thermal contrast between land and water and between different parts of the
land is higher, which leads to the destabilization of the air, thus reducing the
atmospheric calm values: 8.5% at Vladeasa in April, 69.6% at Stana de Vale in
March, 39.6% at Stei in April etc. (Table 2, Fig. 3, Fig. 4).

—8— Stei (265 m) —e—Stana de Vale (1108 m) ———Vladeasa (1836 m)
%
100
80 T g o o —%—°* ———— g ——
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I Il i v V2R V/ I V| IR V/T T D ¢ X XI Xl An

Fig. 4. The monthly frequency of calm winds (%) for several stations from the Crisul Negru
hydrographic basin.

3.2. Wind speed on cardinal directions

3.2.1. The annual average wind speed on the cardinal directions. The highest
annual average wind speeds in the the Crisul Negru hydrographic basin, are
recorded in western mountain areas, at the highest altitudes: 5.7 m/s at Vladeasa
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and southern and in the southern field and hill areas: 3.5 m/s at Salonta, 4.0 m/s at
Chisineu Crig, 3.3 m/s at Ineu and 3.5 m/s at Dumbravita de Codru. Only the
stations Stei, Stana de Vale and Moneasa, with special topography, record
maximum speeds on the other direction, namely south-east: 2.8 m/s at Stana de
Vale, 2.5 m/s at Moneasa, 3.4 m/s at Stei.

The lowest annual average speeds on cardinal directions in the Crisul Negru
hydrographic basin occur on eastern direction in the fields area: 2.1 m/s at Salonta,
2.4 m/s at Chisineu Cris, 2.1 m/s at Ineu and 2.2 m/s at Holod, and on the southern
direction at the highest points: 2.5 m/s at Vladeasa. The meteorological stations
located in special local conditions, respectively in the mountain depressions (Stana
de Vale), slopes (Dumbravita de Codru, Zece Hotare), terrace in a depression (Stei)
recorded minimum values in other directions, depending on the specific
topoclimatic conditions: north-east with 2,2 m/s at Stana de Vale and 2,4 m/s at
Stei, northwest with 2,0 m/s la Dumbravita de Codru, southeast with 2,2 m/s at
Zece Hotare, west and south-west with 1.9 m/s at Moneasa (Table 3).

Tab. 3. Annual average wind speed (m /'s) on cardinal directions in the Crisul Negru

hydrographic basin

Station N NE E SE S SV \4 NV
Vladeasa 2.6 2.7 3.6 3.1 2.5 4.2 5.7 3.1
Stana de Vale 2.3 2.6 2.8 2.7 2.7 2.6 2.3 2.2
Moneasa 2.9 2.5 2.7 2.5 2.1 1.9 1.9 2.4
Zece Hotare 33 3.0 2.5 2.2 3.6 4.1 3.6 3.0
Dumbravita de Codru 2.4 2.2 2.4 2.9 3.5 3.3 2.6 2.0
Stei 3.0 3.1 2.5 3.4 3.3 3.3 2.8 3.4
Holod 3.0 2.1 2.2 2.4 3.3 3.5 3.0 2.7
Ineu 2.9 2.4 2.1 2.8 3.3 3.0 2.7 2.6
Chisineu Crig 3.5 3.1 2.4 2.5 4.0 3.9 3.5 3.4
Salonta 2.9 2.7 2.1 22 3.5 3.4 3.3 2.8

Source: Data from the A.N.M. Archives

3.2.2. The monthly average wind speed on the cardinal directions. It has
similar values with the average annual speed, being respectively the highest and
lowest on the same directions as in the case of the annual analysis.

Thus, at the highest altitudes from the Crisul Negru hydrographic basin
represented by the Vladeasa meteorological station, the monthly average speed
occurs in the winter months of December and January when the wind is blowing
with 71 m/s in a westerly direction and the lowest monthly average speed occurs in
the summer months of July, August and September when the wind is blowing only
with 1.9 m/s from south (Table 4).
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In addition, the other stations keep the same feature: Stdna de Vale has the
highest monthly average during winter in December, January and February when
the wind blows with 3.1 m/s from northeast and east, and the lowest monthly
average speed on directions occurs during summer in August, when the wind blows
from the north-eastern sector with 1.5 m/s. At Stei there is a maximum speed
during winter in December when the speed is of 4.5 m/s in the north-eastern sector,
while the lowest average speed occurs in January, 1.8 m/s in a westerly
direction (Table 4).

Tab. 4. The monthly and annual average speed of the wind (m/s) on the cardinal in the
Crisul Negru hydrographic basin

Month I (o JmJiv][v [vi[vio]vim|[IX [X [XI [ X ] Year
Station/direction VLADEASA

N 30 3327 [25[22]23 2821 [31[24]27]23] 26
NE 3.0 [37]29[29[25]1.9]24] 24 [25[24]26]24] 27
E 47 1504240312727 27 [28[30[38]41] 36
SE 42 333537322724 24 [24[31][34]37] 3.1
S 20362030 [23[22]19] 19 [19][22[32]32] 25
SV 48 [ 53|44 |44 [56[38]31] 28 [36[39]41]48] 42
v 7.1 ]63]66[60]53]48[45] 42 [52[54]60]71] 57
NV 39 [38[29[32]29]30]26[ 24 [30]28[29[34] 3.1
Station/direc STANA DE VALE

N 23232221 [25[23[22] 20 [21[22[24]25] 23
NE 30 212331252324 1.8 [29[30]30]31] 26
E 27 312429282628 28 [25][31][29[27] 2.8
SE 28 1292927262625 25 [26]26]31]30] 27
S 28 [ 3.1 |28 [22[25]25][30] 25 [29[27][27]27] 27
SV 3025252731 ]26]22]23 [26[25]28]27] 26
v 23|23 (242622222122 [22]23]21[25] 23
NV 20 232122 23232120 212422217 22
Month I o Jm[v|v ]|vi|vo]vim|[X [ X | X |X1]| AN
Station/direc STEI

N 30 [28[29 (3430303227 ]29]30][28[30] 3.0
NE 24 1252629343430 29 [29]25][36]45] 3.1
E 22 28272733 ]26[22]22 [25[24]21]26] 25
SE 371361373533 ]31[30]29 [31[34][43]39] 34
S 37136353431 ]29]29[29 [30][33[37[37] 33
SV 34 (320390393329 29 (30 [35[31[36[29] 33
v 18 [2928[32[33[26]29] 28 [28[26[29]25] 28
NV 34 [36[35[36[36]34[33]34 [33[32]33]33] 34

Source: Data from the A.N.M. Archives.
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3.2.3. The average wind speed in any direction. Except the high peaks, the
average annual speed calculated regardless of direction is reduced in Crisul Negru
hydrographic basin (Table 5).

Tab. 5. The monthly and annual average wind speed in any direction

Station I I 111 v v VI Vil VIII IX X XI XII Year
Vladeasa 9.5 9.1 8.6 79 6.7 6.4 6.5 5.7 6.6 7.0 9.4 9.7 7.8
Stana de Vale 0.6 0.7 0.8 0.8 0.6 0.5 0.5 0.5 0.5 0.7 0.7 0.6 0.6
Stei 1.9 2.0 2.0 2.0 1.8 1.7 1.6 1.5 1.7 1.9 2.1 1.9 1.8
Holod 1.8 23 2.7 2.7 24 22 2.0 2.0 1.9 2.0 2.0 1.9 22
Chisineu Cris 2.1 2.3 24 2.7 2.5 2.1 1.9 1.6 1.7 1.8 1.9 22 2.1

Source: Data from the A.N.M. Archives.

Thus, the largest annual wind speeds (7.8 m/s) occur on the highest peaks of
the Crisul Negru hydrographic basin, represented by the meteorological station
Vladeasa where the friction with the land area is smaller. Instead, at Stana de Vale,
all because of the morphology of the field (located in the homonymous depression
which is 2 km long, more than 2 km wide and well closed by peaks higher than
200-500 m) it was recorded the lowest annual average wind speed of 0.6 m/s, a fact
also highlighted by Gaceu (2005), *** (2008). At lower altitudes the wind speed is
greater than at Stana de Vale because these stations are not so well sheltered from
the general circulation of the atmosphere; they recorded values of 1.8 m/s at Stei,
2.2 m/s at Holod, 2.1 m/s at Chisineu Cris etc. (Table 5).

3.3. Strong winds and wind storms

3.3.1. Frequency of days with strong wind and wind storms. According to the
specialty literature (***, 1986, 1995) the strong wind is moving air that meets or
exceeds the speed of 16 m/s and the wind storm is defined as a wind that begins
and ends suddenly, lasts only a few minutes while the wind often changes
direction, turning into gusts of wind that exceed 100 km/h (28 m/s).

In our analysis, as well as for other wind parameters, we processed data from
all 10 stations located in the Crisul Negru hydrographic basin, but the content of
this paper and the included tables present de values recorded by three stations that
have a longer string of observations (Stei, Stana de Vale, Vladeasa). We proceeded
in this manner because, just like in the case of precipitations, the wind has a high
variability in time and space and the values of the other stations that are calculated
on a shorter period would have altered the results.
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In the area of the Crisul Negru hydrographic basin the strong winds and the
wind storms are rare, the only exceptions being met at high altitudes. Thus, the
annual average frequency of days with strong wind varies between 0 days in the
well sheltered depressions such as the Stana de Vale depression, it reaches 1.8 days
at Stei in the Beiug Depression which is wide open for the western circulation and
exceeds 110 days at the highest altitude (Table 6, Fig. 5).

The maximum number of days per year with strong winds ranged from 1 day
to Stina de Vale, 14 days at Stei and 160 days at Vladeasa (Table 6, Fig. 5), due to
the greater friction with land in the field area, to the topoclimate of the
intermountain depressions which are well protected by the surrounding peaks and
the reduced friction of the air with the earth's surface at high altitudes, a fact noted
by Bazic, 1984, Gaceu, 2005, *** The Romanian climate, 2008 etc.

During the year, most days with strong winds occur throughout Vlideasa
(13.9 days) in January, at Stei (0.3 days) in November, i.e. during the winter
months when the thermal contrast between land and water is higher and the wind
blows harder. The fewest days with strong winds occur in the months of late
summer and early autumn, i.e. August-September when the anticyclone regime
given by the Azoric anticyclone extension to our country dominates (Bazac, 1984;
Farcag, 1983; Gaceu, 2005; *** The climate in Romania, 2008 etc.) and the
average is of 5.2 days at Vladeasa, 0.0 days at Stei and Stana de Vale (Table 6, Fig.
0).

Tab. 6. The monthly and annual average and maximum days with strong wind

Station/Month I II 111 v \Y% VI | VIl | vlII | IX X XI XII | Year
Stei m 0.2 0.1 02 102101 (01] 0.1 0.1 00 ] 02 03 0.2 1.8
M 2 1 2 2 1 1 1 1 1 4 4 3 14
Stana de | m 0.0 0.0 00 | 00 ] 0.0 [ 00| 00 00 | 00 { 0.0 | 0.0 0.0 0.0
Vale M 0 0 0 1 0 0 0 0 0 0 0 0 1
Vladeasa | m | 13.9 | 11.2 [ 115 | 93 | 73 | 62 | 6.6 52 179 (80 | 1L.7 | 129 | 110.0
M 26 22 24 17 17 17 18 16 16 | 23 26 23 160

Source: Data from the A.N.M. Archives.
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Fig. 5. The annual average and maximum days with strong wind (>16
m/s) in the Crigul Negru hydrographic basin.
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Fig. 6. The monthly average and maximum number of days with strong wind (>16
m/s) in the Crisul Negru hydrographic basin.

Analyzing the frequency of days with wind storms, we found that it is much
more reduced than the frequency of the strong windy days. Therefore, the annual
average of the days with wind storms reaches only 1.6 days at Vladeasa, 0.4 days at
Stei and 0.3 days at Stdna de Vale, while the maximum annual number of days
with wind storms totals 27 days at Vladeasa, 4 days at Stei, 3 days at Stdna de Vale
(Table 7, Fig. 7).
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Tab. 7. The annual and monthly average and maximum number of days with wind storms

Station/Month I 11 111 v A% VI | VII | VIII | IX X XI | XII | Year
Stei m | 00 | 00 [ 0.0 | 0.0 | 0.1 0.0 | 0.0 0.2 00 | 0.0 | 0.0 | 0.1 0.4
M 0 0 1 1 1 1 0 3 0 0 0 1 4
Stana de {m [ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.1 0.2 0.0 00 | 0.0 | 00 [ 0.0 0.3
Vale
M 0 0 0 0 0 1 2 0 0 0 0 0 3
Vlddeasa | m | 0.1 | 0.1 04 | 01 | 02 | 0.1 0.3 0.3 00 | 0.0 | 00 [ 0.0 1.6
M 5 3 8 3 2 2 4 4 0 0 1 1 27

Source: Data from the A.N.M. Archives.
During the year, in the Crisul Negru hydrographic basin area, the average
number of days with wind storms is low: 0.4 and 8 days at Vladeasa, 0.2 and 2
days at Stana de Vale, 0,2 and 3 days at Stei, the phenomenon of winds storms
occurring mainly in the summer months as a result of the increased thermal and
dynamic convection that generates clouds with vertical development like Cumulus
congestus and cumulonimbus, and also in the spring months, when the basin area is
crossed by a succession of cold fronts, characterized by significant thermo-baric
contrasts (Farcas, 1983; Bazac, 1984; Cristea, 2004; Gaceu, 2005; Moza, 2009;
Serban, 2010; ***_ 2008 etc.).

b @ med O max I
30+
25
20
15
10
L
0
Station Vladeasa Stana de Vale Stei

Fig.7. The annual and monthly average and maximum number of days
with wind storms in the Crisul Negru hydrographic basin.

3.3.2. The absolute maximum speed and wind direction. The highest absolute
wind speeds from the Crisul Negru hydrographic basin are recorded, as expected,
on the highest peaks in January, in the western side: 62 m/s in 1976 at Vladeasa.
But with decreasing altitude and changes in topography, as in with the increasing
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of the land surface and air friction process, the maximum absolute values of the
wind speed is reduced to 20 m/s at Stana de Vale (April 1983, in the south-eastern
sector), 28 m/s at Stei (June 1982, in the western sector), etc., the western direction
found preponderantly at high altitudes changes (wind blows from the other cardinal
points) and the maximum speed can be recorded during spring (due to the cold
fronts) or during summer (due to the intensification of the thermodynamic
convection) ) (Farcas, 1983; Bazac, 1984; Cristea, 2004; Gaceu, 2005; *** 2008
etc.) (Table 8, Fig. 8).

Tab. 8. The monthly absolute maximum speed (m/s), the direction from which the wind
blows and the year of the recording at several meteorological stations from the Crisul
Negru hydrographic basin

Station I 11 111 v v VI viI | viI X X XI XII | Year
17, | 16, 16, 14, 14, 28, 13, 12, 12, 17, 12, 14, 28,
3 v, | v. [ sse. | Nv, [ ssv, v, N, S, NV, | SSE, | SSE, | SSE, v,
“ 76 | 77 92 82 80 82 78 77 74 75 84 81 82
12, | 10, 14, 20, 10, 9, 10, 8, 12, 14, 14, 14, 20,
g 2 SSE | E, S, SE, SE, | VNV, | SE, | ENE, | SE, E, v, E, SE,
g ’ 88 83 83 84 93 1996 86 84 81 83 81 83
86
. 62, | 60, | 43, | >40, | 45, 52, >40, 42, >40, | 42, 43, 50, 62,
§ g v, | v, v, v, SV, v, v, v, v, v, v, v, v,
= 76 | 77 79 97 78 82 80 77 95 83 77 76 76
Source: Data from the A.N.M. Archives.
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Fig. 8. The monthly absolute maximum speed (m/s), the direction from which

the wind blows (arrows) and year of recording at several meteorological stations

from the Crisul Negru hydrographic basin.
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Conclusions

Analyzing the main parameters characterizing the wind from the Crisul Negru
hydrographic basin we reached the following conclusions:

a) Topography influences the main features of the wind, in the sense that it
may increase or decrease its speed and it may alter its direction etc. (Bazac, 1984;
Gaceu, 2005; *** The Romanian climate, 2008 etc.).

b) The highest frequency of the wind, both monthly and annually, is recorded
in the western sector, 40% on the highest peaks of Vladeasa where the friction with
the land surface is reduced, 7-10% in the sheltered valleys of Stina de Vale,
Moneasa where the friction with the land surface is higher and at at lower altitudes
where the predominant frequency is found in the southern and south-western sides:
20% at Zece Hotare, 17% at Dumbravita de Codru, 33% at Stei, 11% at Holod or
in the lowest northern areas of Chigineu Cris (13%) and Salonta (14%).

c¢) The calm winds have a normal frequency for this area (10-11% at heights,
30-40% for small and medium altitudes), except for the depressions where most of
the cases are characterized by the lack of wind: 53% at Moneasa 75% at Stana de
Vale, the latter having the second frequency for calm winds in Romania after the
station Titesti (Bogdan, Dragota, 1997 Gaceu, 2005; Vlaicu Gaceu, 2009).

d) Wind speed is within normal limits for the location and the topography of
the Crisul Negru hydrographic basin, the annual average being between 7.8 m/s at
the highest peaks of Vladeasa and below 2 m/s at the other stations located in
depressions or at lower altitudes. During the year the highest speeds occur at low
and medium altitudes during spring and at high altitudes during winter, basically
during the periods of atmospheric instability, while the lowest speeds occur in late
summer and early autumn, when the serene and peaceful anticyclone, brought by
the extension of the Azoric Anticyclone, dominates (Mahara and co., 1977; Gaceu,
2005; *** The Romanian climate, 2008; Vlaicu, Gaceu 2009 etc.).

References

Arléry, R., Grisollet, H., Guilmet, B. (1973), Climatologie. Méthodes et practiques,
Gauthier-Villars Ed., Paris.

Bazac, Gh. (1984), Unele caracteristici ale structurii vitezei vantului, Studii si Cercet.,
Meteor., LN.M.H., Bucuresti: 71-81.

Belozerov, V., Fircas, I. (1971), Indrumdtor metodologic pentru lucrdrile practice de
meteorologie — climatologie, Univ. Babes — Bolyai, Cluj — Napoca: 325.

Bogdan, Octavia, Dragota, Carmen (1997), Calmul atmosferic in Romdnia, A.U.O., VII,
Oradea: 96-104.

Bogdan, Octavia, Niculescu, Elena (1999), Riscurile climatice din Romdnia, Sega
International, Bucuresti: 280.

Cristea, Maria (2004), Riscurile climatice din bazinul hidrografic al Crisurilor, Editura
Abaddaba, Oradea, 186 p.



Galis Viorel 61

Dragota, Carmen, Gaceu, O., Hirsescu, Sandica (2005), Regimul eolian in Muntii Bihor
si Vladeasa, A.U.O, Geografie, XIV, Oradea, p: 85-92 .

Farcas, 1. (1983), Probleme speciale privind climatologia Romaniei, partea I, Factorii
climatogenetici, Curs litogr., UBB Cluj-Napoca: 295.

Fircas, 1. (1988), Meteorologie-Climatologie (Prevederea vremii), Fac. de Biol.-Geogr.,
Cluj-Napoca: 115.

Gaceu, O. (2002), Elemente de climatologie practica, Edit. Univ. din Oradea, Oradea: 194.

Gaceu, O. (2005), Clima si riscurile climatice din Muntii Bihor si Vladeasa, Edit. Univ.
din Oradea, Oradea, 284 p.

Gaceu, O., Vlaicu, M., Pile, Luminita, Filimon, C. (2003), Scurt istoric al cercetarilor
microclimatice si topoclimatice in Romdnia cu privire speciala asupra Muntilor
Apuseni, Analele Universitatii din Oradea, Geografie, XIII, Oradea, p: 69-76.

Gaceu, O., Vlaicu, M., Pile, Luminita, Filimon, Claudiu (2002), Scurt istoric al
cercetarilor meteorologice in Romania cu privire speciala asupra Muntilor Apuseni,
Analele Universitatii din Oradea, Geografie, XII, Oradea, p: 7-18.

Kostin, S. 1., Pokrovskaia (1964), Climatologie. Metode de prelucrare a datelor, Editura
Stiintifica, Bucuresti: 195.

Marin, L. (1986), Masuratori si calcule in meteorologie si climatologie, Univ. Bucuresti.

Mahira, Gh. (1977), Campia Crisurilor — studiu fizico-geografic cu accent asupra climeli,
in Campia Crisurilor, Tara Beiusului, Tara Zarandului, Edit. St. si Enciclop.,
Bucuresti : 372.

Mahara, Gh., Josan, N., Bente, Fl., Petrea, D., Ilies, Al., Petrea, Rodica, Linc, Ribana,
Nistor, S., Pile, Luminita, Vlaicu, M., Stasac, M., Gaceu, O. (1999), Potentialul
turistic al bazinului hidrografic al Crisului Repede, Edit. Univ. Oradea, Oradea: 154.

Mahira, Gh., Gaceu, O. (2005), Fenomene de risc produse de vanturile tari si de vijelii in
vestul Muntilor Apuseni, Romanian Journal of Climatology, lasi, 1, p: 47-55.

Moza, Cornelia, Ana (2009), Clima §i poluarea aerului in bazinul hidrografic Crisul
Repede, Edit. Univ. din Oradea, 286 p.

Serban, Eugenia (2010), Hazarde climatice generate de precipitatii in Campia de Vest
situatd la nord de Mures, Editura Universitatii din Oradea, Oradea, 395 p.

Vlaicu, M., Gaceu. O. (2009), Caiet de practica. Hidrologie-meteorologie, Editura
Universitatii din Oradea, Oradea: 118 p.

*%% (1983), Geografia Romaniei, I, Geografia fizica, Edit. Acad. R.S.R., Bucuresti: 662.

*%% (2008), Clima Romdniei, Edit. Academiei Romane., Bucuresti: 365.



