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Abstract. The paper presentthe main features ahe wind regimein theCr i kK u |
Negru hydrographic basin startifigm meteorological dataecorded afiO stations
distributed across thbasin. The analysis wasleveloped based on thaassical
methodologyof processinghe meteorological dataresented with a climatological
purpose in various specialty studighhe study developed reveals that the wind
regimedepends on a humbef factors suchasthe air movementopography and
local conditions, actuallknown from previous studiesbut this paperdistinguishes
itself as a noveltythrough itsvalues that are statistically concreted correctall
calculatedor the main parameters

Introduct ion

Just like precipitations, th&ind is highly variablein time andspace and ia
consequence of thdifferent heatingof land and/ or water that generatesir
massesvith differentthermal andaric characteristics

I n t he hydr ogr apdm the wind sregimeis Cstranglyu | N e
influencedby the presencef the threesteps of reliefirranged iramphitheaterby
the atmospheric circulatiomnd bythe local topographwhich greatly alters the
wind speed andirection andosters the development lafcal circulation

1. History of research

Up to present no complex and complete climatic study has been conducted on
the Crickul Ne g r WML yahdaco.gl9® Moza, 2009, scthere  (
is only information about the study of wider areas. Among these we mention the
doctoral dissertationgublished by: Cristea (2004) which marks the climate risks
from theC r bagin and which mentions certain climatic elements, including wind,
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all analyzed using data from several weather stations inQhei k u | Negru
hydrographic basin; Gaceu (2005 ) wénrwalyzes a double period (40 years) and
refers to climate and climate risks in VI Lde

wind regime, a more detailed and highly parameterized analysis but which focuses
less on our study area (with the weather stationsi5t ©n a drelk tVail )e;
k e r (@10 ) who, through a detailed analysis, refers to climate hazards from the
Western Plain which is located northMfu r e kcapauresl through th®alonta,

Hol od, Chi «k statians asgects cancerningvend.

Cli mati c aspects concerning t he wi nd reg
hydrographic basin were presented in other artidks h £ r a , Linc, 1993; Ga
1997; Dragot t, Gaceu, 2 0 0 2SometefefedcestoGa c e U , 200
the Crikul N e lpsinelimadtey agppear g rtha fllowing works*,

1960*** 1961*** 1962*** 196G *** 1966b; *** 19721979* ** 1983 ***
1987 *** 2005; Gaceuand co, 2002 2003, ML h tanda co.1999; Bogdan,
Niculescu, 1999

2. Data and metodology

Th e Cr i khydrogrépbigpasincovers 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) distribdtas followsV|1 tdeasa (1836 m), St ©
Vale (1108 m), Zece Hotare (642 m), Moneasa (703fan)the mountain area
Dumbrtvi Sa de Codr ufor(the 8ilBy ares) Holok(168 m), ( 278 m)
Salonta (95 m), Chi ki n d&ofortudatelykthe(cloae m) , | neu
analysis was more difficult due to the lack of homogeneity of the data, the stations
being set up in different stages, during (h85971 kt ei ,i1Vlid@lkasa 1800,
19627 Chi Ki neu -Eolddk , t b & GIW® (I Moneasa, 1979
St ©a\alednd Ineu), anii 1980 (198D umbr Lt vi Sa de Codru and Sa
2 0 0 (écs Hotare, Moneasa, Salonta, lnevhich is why we used data from the
19782007 period , a continuum 30 years , thus respecting the climate research
methodology.

Due to the processstarted inRomaniai n t he 20006s to dispens:
weather stationgthe question of theautomation andcomputerizationof the
National Meteorological system ardsé of the 10stations in theCr i K u | Negru
basin (Zece Hotare, Moneasa, Salgntaey have 7 years short data, buhe
remaining 6stations(V1 tdeasa 1800, St ©na de Val e, ktei
Hol od, C h)ihavecantnuousGlatfork30 yearsso they areepresentative
according tahe WMO normsandare uniformlydistribued on the surface ahe
studied basifK o st i n, Pokrovskai a, 1964 ; Bel ozer ov,
1973, Marin, 1986; Ftrcak, 198.38; Bogdan, Ni c
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Thus, we tried toconduct a comparative analysdss objective as possible
which is whywe usedpure data, without interferingwith statistical processing
which cansometimes drift away from the factualality, a goal accomplishedlue
to the existencef six meteorological stationsith data completéor 30 years

3. Results anl debates

3.1.Frequency ofwind on cardinal directions

3.1.1. The annual average frequency thfe wind on cardinal directions
Compiling andanalyzingthe annual windrosefor each statiornas highlightedhe
main wind directiorandthe sectordn whichit blowsless oftenAs already known,
the wind direction is not influenced at high altitudes, Wwith decreasingltitude,
and the occurrence dfiction it is changedThus,at V| £ d ¢hawira blows
generallyaccording to thegeneral atmosphericirculation in the western sectpr
with a frequency o#10.4% butat lower altitudedopography shows its influence
St @e\ale, astationcramped in @amalldepressionrecorded jus6.9% inwest

Ktpstl1®,1. 7 %, Dumbr tvi Sa de CD«@ Maneasa. 4 %,

9.6%, Ineu 5.5%, Chi k{TabedFig2).i K 4. 4 %,
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We have to note that the value registered in a westerly direatiBrt Cde a
Vale (6.9%) is still high, the highestrequencyon cardinal directiongaking into
consideration the calm winds is the most frequent in this {l&&&%) (Table 1,
Fig. 2).

In the case of the other stations located at lower altitudesyittterecorded
higher frequenciesn the northern sectofl4.1% at Salonta, 13.0% t Chi kineu
Cri k, 9 ) @nélin thesouthenneector(33.00 atk t,849% atDu mbr L vi Sa
de Codry 20.8% at Zece Hotare, 5.7% at Mongabanin the western ongasit
would be normal according to latitudinal movements but these differences
highlight once agairthe influence ofopography(Table 1, kg. 2).

Tab. .1 The annual average wind frequency (% and
Negru hydrographic basin
« o N c
= |c |3 e '; o
Station N © § g S § o |'g I g
- = o @ 59 | = o Q < [
> n = N 0o N2 I = ©) n
> N 3.2 1.1 4.1 4.1 3.3 4.6 | 13.2| 9.2 13.0 14.1
S NE 3.8 1.3 1.5 9.1 4. 1.0 [ 13.2| 2.6 4.1 10.4
2 E 108 | 2.6 5.1 6.6 63 | 0.9 ]108] 7.3 5.9 4.2
§ < SE 7.0 5.1 5,1 3.1 6.2 65 | 2.1 6.8 6.4 5.7
eSS |s 4.0 2.1 5.7 20.8| 149 | 33.0| 2.6 | 8.7 11.8 11.3
% SV 145 | 1.8 9.8 121 176 | 5.1 | 10.7 | 8.9 9.6 7.0
g V 404 | 6.9 9.6 2.1 6.4 1.7 ] 9.0 | 55 4.4 5.2
NV 5.5 3.8 5.6 1.6 2.5 86 | 40 | 5.2 4.5 4.6
Calm 10.7 | 75.3| 52.9 [ 39.6| 38.4 | 42.6| 31.5| 45.8| 403 | 375
N 26 | 2.3 2.9 3.3 24 [ 3.0 | 3.0 | 2.9 3.5 2.9
g NE 2.7 2.6 2.5 3.0 2.2 31| 24 | 2.1 3.1 2.7
3 E 3.6 2.8 2.7 2.5 2.4 25| 2.2 2.1 2.4 2.1
é’_ SE 3.1 2.7 2.5 2.2 2.9 34| 24 | 2.8 2.5 2.2
= S 25 | 2.7 2.1 36| 35 | 33| 33| 33 4.0 3.5
._g SV 4.2 2.6 1.9 4.1 3.3 33| 35| 3.0 3.9 3.4
g V 5.7 2.3 1.9 3.6 2.6 28 | 3.0 | 2.7 3.5 3.3
NV 3.1 2.2 2.4 3.0 2.0 34 | 2.7 2.6 3.4 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 mostiof 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.

Spee
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Thus,atV | Lt d eabover 1,800 maltitude the wind blows predominantly
from the westwith a maximumin Decembern(45.9%) and aminimum in May
(33.246) (Table 2 /Fig. 3).
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Fig. 2. The annual wind roses in the Crixkul

3.1.2 The nonthly average frequency%) of the wind on the cardinal
directonsMor eover, the other stations keep the s
recordedhe highest frequenayf the windin September in the westesactor with
8.8% of thecasesatk t e i wind tblews from southmore oftenin November,
with a high frequencyangebetween36.1% in November and 25.8% iduly, etc.
(Table 2/Fig. 3).
The lowestmonthly frequencyof the wind directionn thet he Cr i K ul Negru
hydrographic basiroccurs in the winter monsh with 1.9%6 in the southeastern
sectorat VI £ d e aNovwember®.5% at St ©n a  dneDecéraberm the
northernsector 0. 4% atk t i@ December irthe easternand northeasternsector
etc (Table 2Fig. 3).
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Tab. 2. The monthly and annual averagea@im winds and wind (%) at several stations

from the Crikul Negru hydrographic basi
Month I [0 T Twv v vt v Jvin[ix [x [xt [xu]vyear
Station/direction VLI DEASA
N 37 [35 ]29 [30 [34 [34 [47 |33 [25 24 [25 [28 [32
NE 39 [42 |29 |46 [48 |48 [54 |48 [24 |34 [19 |29 |38
E 99 ([77 |98 [140[163]| 124 [131]133[102]|89 [62 |79 [108
SE 69 [79 |89 |79 [83 |55 [44 |63 [55 |74 [72 |79 |70
S 36 [43 |39 [50 [38 [26 [31 |35 [44 |52 [52 [39 [40
SV 14.0 [ 142] 159 [ 164 14.0] 110 [ 10.0] 120 157 16.4]| 195[ 15.0] 145
v 441 [ 433 411 [358]33.2[ 393 [412]352[425]39.0[ 43.8] 45.9] 40.4
NV 52 [58 |51 |48 [50 |79 [74 60 [47 43 |51 [53]55
Calm 87 [90 |96 [85 [113]131[108]155[12.1]130[85 [83 [107
Station/direction STANA DE VALE
N 13 [15 [15 [13 [13 [11 |08 [o7 |Jo5 [12 [09 [o5 [11
NE 16 [18 [22 [16 [19 [12 [13 [o07 |08 [08 [12 [08 [13
E 23 [36 |31 |42 [38 |17 [12 |13 [17 |25 [31 |29 |26
SE 45 [63 [62 [82 |51 [27 [23 [22 [33 [62 [72 |65 [51
S 27 [18 |33 |18 [16 |14 [15 |12 [13 |29 [27 |30 |21
SV 15 |21 [20 [21 [15 [16 |17 [12 |20 [15 [31 [16 [18
v 57 [59 ]75 |66 [66 [82 [72]81 |86 |77 [65 [44 [6.9
NV 29 [35 |45 |42 [43 |48 [56 |52 [42 |35 [21 [13 |38
Calm 775 [ 735]69.6 [ 70.0[ 739 773 [ 78.4]| 79.4| 77.6] 73.7[ 742] 79.0] 75.3
Station/direction k TEI
N 32 [46 |58 [57 [55[56 [60 [54 [41 [36 [32]307]46
NE 09 [13 [14 [10 [22 |13 [15 |11 [o8 |05 [o5 o4 [1.0
E 06 [11 Jo9 [14 [13 11 [12 10 [o08 06 [07 [04 [0.9
SE 87 [80 |59 |67 [56 |54 [50 |42 [54 |80 [87 |92 |67
S 334 [327]301 [29.1]284] 272 [ 258] 26.9[ 32.0] 35.7[ 36.1] 33.5] 30.9
SV 16 |21 [37 |37 [37 |35 [31 [32 |33 [32 [32 [19 |30
v 13 [10 [16 [19 [26 [24 |21 [20 [17 [13 [12 [09 [17
NV 58 [83 [99 [109[102]113]106]96 [77 |72 [64 [52 [86
Calm 445 [ 409 407 [ 39.6] 416 422 [ 447]| 46.6[ 44.2]| 39.9] 40.0] 455] 42.6

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

n
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Fig. 3. The monthly frequency of the wind (%) on directions for several statmmstiie
Crikul Negru hydrographic

basin.
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3.1.3.Calm windsLooking at theannual frequencgf the calm winds(Fig. 1,
Table 1), wefind thatit hashigh valuesbetweenl 0, 7 % a't VI tdeasa and 7%
St ©n a .dGenerdlly, Ithecalm windshave quite hgh valuesint he Cr i kul
Negru hydrographic basirespecially atmedium and lowaltitudes, due to the
shelteredposition of the representative meteorologisttions locatedin narrow
depressions adue tohigherfriction in the case ofhe field areatations 37.5% at
Sal ont a, 40. 3% at C hTih& bwestanmnualfrequerciedod 5. 8 % a't I r
calm winds occur on the heightsof t h e Crixkul Negru hydrogr aj
represented bthe meteorological statiovi| £ d @& 784a

During the yearcalm wing usuallyrecordechigher value$n late summeand
early autumnwhen overour countrylies the ridge of theAzoric anticyclone

which bringsstable weathefThus,at the greatesheightsof VI t deasa cal m winds
have ahigher ratein August(15.5%) which also happenatSt Cde\sale (79.4%
in August) k t @6.6%in Augus) and so orfTable 2,Fig. 3, Fig 4).

The lowest monthlyaluesof calm windsare recordedhroughoutt he Cr i kK ul

Negru hydrographic basisuring spring whenhe atmospheric circulain changes
andthe thermalcontrastbetween lanénd wateland betweeuwlifferent parts of the
land is higher,which leads tothe destabilizationof the air, thus reducing the
atmospheric calnvalues 8.5% atV | £ d e aAprih 69.60 atSt ©de ¥ale in
March, 39.6%atk t ia April etc (Table 2,Fig. 3, Fig 4).
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Fig. 4 The monthly frequency of calm winds (%) f

hydrographic basin.

3.2.Wind speed orardinal directions
3.2.1.The anual average windpeedon thecardinal directions.The highest

annual averagewind speedsin thet he Cr i

K ul

Negru

hydrogr aph

recordedin westernmountainareas at the highestaltitudes 5.7m/s atV| Lt de a s a
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andsouthern and in the southerelfl andhill areas 3.5 m/s atSalonta 4.0m/s at
Chi ki n,e8818B m/€atineu and3.5m/satDumbr Ltvi SaOnlgéhe Codr u
stationsk t ei , St © and Modeasa,With Ispecial topography record
maximumspeedson the other directionnamelysoutheas: 2.8 m/sat St ©de a
Vale, 2.5m/s atMoneasa3.4m/s atk t.e i
Thelowestannualaverage speedsn cardinal directionsint he Cr i kK ul Negru
hydrographic basinccur oneasterrdirection in the fields are2.1 m/s at Salonta
24m/satChi ki n 8lm/sGtineuand2.2 m/s atHolod, and on the southern
direction at the highestpoints: 2.5 m/sat V| £ d.eThesneteorological stations
located inspeciallocal conditionsrespectively in thenountain depressionf§t © n a
deVale), slopesDu mb r £ v od&uaZece Elotafgterracan adepressiortk t)e i
recorded minimum values in other directions depending on thespecific
topoclimatic conditionsnortheast with2 , 2 m/ s a't St ©na de Val e at
k t,edrthwestwith 2, 0 m/ s | a Du méoutheaswith 2,2 d/eat Codr u
Zece Hotarpwest and soutwestwith 1.9m/s atMoneasgTable3).

Tab. 3. Annual average wind speed (m / s) on ca
hydrographic basin

Station N NE E SE S SV V NV
VI tdeasa 2.6 2.7 3.6 3.1 2.5 4.2 5.7 3.1
St ©na de Va 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 3.3 3.0 2.5 2.2 3.6 4.1 3.6 3.0
Dumbrtvi Sa ( 24 2.2 2.4 29 3.5 3.3 2.6 2.0
ktei 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
Chi ki neu Cr 3.5 3.1 2.4 2.5 4.0 3.9 3.5 3.4
Salonta 2.9 2.7 2.1 2.2 3.5 3.4 3.3 2.8

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

3.2.2 The nonthly averagewind speedon the cardinal directions It has
similar values with the average annual spdeangrespectivelythe highestand
loweston the same directions asthe cas®f the annual analysis
Thus, at the highest altitudess r om t he Cr i kul Negru hydroc
represented byhe V| L & enateorological statignthe monthly averagespeed
occursin the winter months of Decembesind January when thwind is blowing
with 71 m/sin a westerly directiomnd the lowesonthlyaverage speealccursin
the summemonths of July August and Septdmerwhen thewind is blowingonly
with 1.9m/sfrom south (Table4).






