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COBPEMEHHOE PACIIPEJEJIEHUE BETPA B MAPOKKO
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Odecckuii 20cy0apcmeentblill HIKOI0SUYECKULl YHUsepcument,
ya. JIveosckas, 15, 65016, Odecca, Yxpauna, youzik@mail.ru

B crarpe onmcanbl 0COOEHHOCTH COBPEMEHHOTO pekuma BeTpa B Mapokko. IIpoananusuposa-
HBI PE3yNIbTaThl HAOIIOAEHUH 32 CKOPOCTBIO M HANpaBJICHWEM BETpa Ha 26 CTAaHIMAX CTPaHbI 3a
mepuon 2005-2014 rr. OmnpeneneH XapakTep paclpeieicHUs CPSIHEMECSIHBIX 3HAaYeHUH CKOpO-
CTH BETpa 10 TEPPUTOPHH, a TAKXKE €€ CE30HHBIE N3MEHEHHs. B mcciemyeMom neprose BHISBICH
POCT CKOPOCTH BETPA Ha BCEX CTAHLMAX B TEIUIOE MOIYTOME, IPH 3TOM B CEBEPHBIX U LIEHTPaIIb-
HBIX pailoHax Mapokko oTMedaercsi mpeoOiaganue ciaboro Berpa. PopMHpPOBaHHE BETPOBOTO
peKMMa MPOUCXOIUT B OOJBIIMHCTBE PETHMOHOB CTPAHBI MO BIUSHUEM TOPHOTO penbeda, a Ha
OEperoBbIX CTAHIMAX — B YCIIOBUSIX Pa3BUTOI OPU30BOM LIUPKYIISLIUH.

KiroueBble ci10Ba: CKOPOCTh BETPa, HANPABICHUE BETPa, IOBTOPSIEMOCTb.

1. BBEJIEHHE

Wubopmarus o BeTpe MIMPOKO UCIOIB3YETCS BO
MHOTHX OTpaciiiX HapogHOro xo3siicTBa. C BeTpoM
TaK)Ke CBA3aHHBI HEKOTOPBIE ONACHBIE U CTUXUITHBIE
TUAPOMETEOPOJIOTHYECKUE sIBICHMs. B naHHOM cTa-
The TpeAcTaBiieHa HH(POpPMALUsS O COBPEMEHHOM
MIPOCTPAaHCTBEHHO-BPEMEHHOM DACIpPENEIEHUN Xa-
PaKTEepUCTUK BeTpa Ha Teppuropuu Mapokko. Jto
JacCT BO3MOXKHOCTH 0ojiee KaueCTBEHHO pellaTh
33Jla4d MIPOrHO3a ONACHBIX SIBIECHUH M IMperoTBpa-
TUT BO3MOXKHbIE YOBITKH, BbI3BaHHBIE UMU. B ycio-
BHUSX COBPEMEHHOIO W3MEHEHHs KiIUMaTa MHOTHE
paHee NPUHATBIE MOAEIU IOIOJHBIX YCIOBUH IS
JaHHOW MECTHOCTH TpeOyloT mepecmotpa. Mccre-
JIOBaHHE BETPOBBIX XapaKTEPUCTUK IO3BOJUT OIpe-
JIeNUTh U3MEHEHUS B LUPKYJSLMOHHBIX IIPOLECcCax,
MIPOUCXOASIIUX B JAHHOM PETHOHE.

2. OB30P JIMTEPATYPbI

W3 pesynbraToB wWccienoBaHWA OCOOSHHOCTEH
LUPKYJSAIUN aTMOoc(epsl U BETPOBBIX XapaKTepH-
CTHK Ha TeppUTOpUH MapoKKO H3BECTHO, UTO pe-
XKHUM BeTpa 371ech (hOpMHUpYyeTcsi MECTHBIMU BETpa-
MH, HaOOMAOIMKUMHUCS Ha To0epekbe W B IICH-
TPaNTbHBIX TOPHBIX paiionax [1, 3, 4, 6-9]. Kak nu-
met O.A. bypman [3]: «lloBTOpsiemoCTs TOpHO-
JOJMHHBIX BETPOB B JOJMHAX ATJIACCKUX I'Op 3H-
MOM, BECHOH M oceHbto cocTasysieT 20-40 %. B net-
HUE MeCSIbl KOJUYECTBO JHEH C NepHOAMYECKOi
LUPKYJSLUEH yBETMYNBAETCS; IOBTOPSIEMOCTh IOp-
HO-ZOJINHHBIX BETPOB Ha IOXKHBIX CKJIOHAX IOp U B
nonuHax coctaBinsger 30-60 %». Ha tepputopun
Mapoxkko Habmromarorcs (Génbl. A. Oummuncon [§]
Ha3bIBa€T «CHPOKKO»: «TOPHBIA BeTep (HEHOBOrO

MPOUCXOXKIEHUA, CYyXOH U TEIJIbIH. DTOT BETEP MO-
KeT OBITh KiIaccHueckuM (GEHOM, BO3HUKAIOIINM
IpY TIEpeBATMBAHNY Y€pe3 ropbl, a Takke GEHOM U3
cBoboaHoit armocdeps». I1. bupo u XK. [pemr [2]
ormeyaroT: «lIpm ceBepo-3amafHBIX M 3aIlafHBIX
BETPax, CEBEpHBIE CKIOHBI IONYYaloT OOJbIOe
KOJIMYECTBO OCAJKOB, a Ha IOYKHBIX CKJIOHAX, KOTO-
pBle OKa3bIBAIOTCS TOIBETPEHHBIMHU, IYIOT CyXHE
(hEHomoMO0HbIE BETPHI, HA3BIBAEMBIC <JIKCOMITH.
[Ipu 10%HBIX TOTOKAX BO3IYIIHBIC MACChI ITYCThIH-
HOTO TIPOUCXOXKICHHSI MIEPEBATUBAIOT Yepe3 TOPHI H
(hEHOBBIC BETPHI 311eCh HAOMIOMAIOTCS TIOYTH JI0
camMoro moOepexbs».

®¢EH B MapoKKo Ha3bpIBaeTCA «ILIEPTU», IPHU €ro
oOpa3oBanuu, Hampumep, B Meknece u KacOa-
Tayna, TemnepaTypa Bo3ayxa CKaukoOOpa3HO BO3-
pactaet o 48° C.

BeTtpoBoil pexuM FOKHOW 4YacTH CTPaHbI, TIE
npeobiajiaeT paBHUHHBIN penibed), HAXOAUTCS IOJ
BIIMSTHAEM IIIAaHETAPHOU IMUPKYISAINAN aTMochepsl, a
MMEHHO CeBEPO-BOCTOYHOTO maccara [5-7].

MHoro paboT MOCBSIIEHO W3MEHEHUIO KIMMara
Mapokko. Hanbonee nHbOpMATHBHBIMU SBISIOTCS
paboThl, B KOTOPHIX, HAPSALY C COBPEMEHHBIMHU J1aH-
HBIMH, TPHUBOJATCS PE3YyJbTaThl KIUMATHUECKOTO
MOJISIIMPOBAHUS C TIOMOIIBI0 PETHOHAIBHBIX KIH-
MaTH9IeCKuX Mojenei [14-16].

3. OU3UKO-KIMMATHYECKHUE YCJIOBUsA
MAPOKKO

MapokKo pacmlojio’)KeHO Ha ceBepo-3amane Ad-
PUKaHCKOTO KOHTHHEHTa W 3aHMMaeT IUIOIAb
446 550 xm? (puc. 1). Ha ceBepe ero ombIBaloT BO-
a1 Cpenm3eMHOTO MOpS M HA 3amaje — ATIaHTH-
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Puc. 1 — Kapra-cxema pacnoiaokeHHss MeTeocTaHIui MapoKko

YeCKOTO OKeaHa, JUTHHA OeperoBod JIMHUHM COCTaB-
et 1835 kM. Mapokko otzensiercs oT EBpomsl
I'mbpantapckum mponrBoM. BocTodHble TpaHMIBI
MPOXOJIAT BHYTPH KOHTUHEHTA.

TeppuTopHio CTpaHbl MOKHO pa3leiUTb Ha de-
TeIpe (u3HUKO-reorpapuueckux peruona: Op-Pud
(TOpHBIH paiioH), PacIOJIOKEH MMapajuIeIbHO CPEIH-
36MHOMOPCKOMY TO0OEpeXbi0, €ro BBHICOTA HE Ipe-
Boimaer 1500 M; ATiacckue TOpbl MPOJIETAIOT C
IOro-3amaja Ha CeBepO-BOCTOK U pa3ZeiieHbl Ha TpU
OCHOBHBIX xpeOTa: AHTuatiac (2360 M), Bricokwmii
ATtnac, BepminHBl KOTOporo mpesbimatoT 3700 M, u
CpenHuii Atiac, ceBepHas 4acTb KOTOPOTO Mpen-
CTaBJIsIeT COOOH TIATO, PACIIOIOKEHHOE Ha BBICOTE
oko0 1800 M; peruoH NpHOpPEKHBIX paBHHH, Jie-
KalIMX Ha aTIAHTHYECKOM I00Epexbe; NOJIHMHBL,
PAacIoNIOKEHHBIE K 0Ty OT ATIAacCKuX Iop, nepexo-
JISIIIUE B MYCTBIHIO.

Camast BeICOKasg TOYKa CTpaHbl — ropa TyOKaib
(4165 M) Haxomutcss B XpeOTe Bricokmii Atiac, a
camass Huzkasg — CeOxa-Tax (55 M HIKe ypoBHS
Mopsi). ['maBHBIe peku cTpaHbl: Myinys, BOagaer B
Cpenuzemnoe Mope, 1 CeOy — B ATJIaHTUYECKHIA
OKeaH, OeperoBasi JIMHUSI KOTOPOro IOKPHITA, B OC-
HOBHOM, TIECYaHBIMH IUBDKAMH, Pa3JelIeHHBIMU

BBIXOJIOM CKaJMCThIX mopoj. beper B paiione Puda
OOPBIBUCTBIH, C Y3KOH IMOJIOCOH TUISKEH.

Kimmar Mapokko H3MeHsIeTCsl ¢ ceBepa Ha IOT.
CeBepHble U NpHATIAHTUYECKUE PAWOHBI HAXOAATCA
B 30HE CPEAM3EMHOMOPCKOTO KJIMMaTa C OCaJKaMH,
BBINAJAIOMIMMU C OKTAOPS MO ampenb, U C JKapKUM
CYXHM JIETOM C Mas 110 ceHTs0pb. B sToT mepuon
Mapokko HaxoAWTCA B 30HE JeHCTBHS A30pCKOro
AQHTULUKIOHA. 3MMOM Macchl MPOXJIaJHOIO aTiaH-
THUYECKOTO BO3AyXa MOTYT NPOHHMKAaTh I'TyOOKO Ha
BOCTOK M B CEBEpHBIX paioHaX CTpaHbl BBIIAJAIOT
nponuBHbIe 0Xau. C HOSOPS O MapT, Ha BBICOTaX
oonee 1500 M, Hepenko HaOIMIOAAETCs BHIMMAJCHUE
CHera.

CpenHerooBoe KOJMYECTBO OCAJKOB BO3pacTa-
€T C I0ro-BOCTOKAa Ha ceBepo-3amaia. B ce3oH mox-
Jled Ha ceBepe MapoKKO BBINIaJa€T OCAJKOB, B
cpenaeM, oT 50 go 100 Mmm B mecs. B Caxape
CPEeIHErosoBas CyMMa OCaJKOB HE IPEBBIIAET
200 mm. Ho mHOTHA ocanku MOTYT BOOOIIE HE BBI-
nagarb B TedyeHue rona. PalioHbl ¢ HauOOJIBIIUM
yBnaknenneM — Pu¢, Cpeanuii Atiac U BepIIMHBI
Bricokoro Atnaca (B HEKOTOpPbIE T'OABI KOJINYECTBO
ocankoB mpesbimaer 1000 mm). CpemHeromoBbie
CyMMBI OC3JIKOB Ha NPHUATIAHTUYECKHX pPaBHUHAX
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Coepemennoe pacnpedenenue sempa ¢ Mapokko

koneomroTes ot 533 mMm B Pabare mo 254 mm B Map-
paxeie.

[Tokazarenu TemmnepaTypsl BO3AyXa TOXKE CHIILHO
BapbUPYIOT C yNAJICHWEM OT CPEAH3EMHOMOPCKOTO
W aTJaHTH9eckoro moOepexuit. Camblif KapKAl
KJIUMatT HaOnromaeTcs B Mappakeliie, rie ¢ Mas Io
CEHTSIOph JHEBHAS TEMIIEpaTypa HaXOIUTCS B Ipe-
nenax 38—40° C. Jletom B ropax Ha ypoBHe 1500 M
MaKCUMaJIbHbIE TEMIIEPaTypbl HE IPEBBIIIAIOT
32° C. 3umMoit abCOMOTHBII MaKCUMYM TeMIIEpaTyp
B Kacabmanke cocrtaBiser 36° C, a aOCOJIIOTHBIN
MuHEMYM — -3° C. C BTOp)KEHHEM TEIIOT0 MOPCKO-
ro BO3/AyXa 3MMOH CBsI3aHbl YaCThIe TYMaHBI Ha I10-
Oepexne [11].

ITo B.I1. AnmucoBy [1] ansa cpenn3eMHOMOPCKOTO
KJIUMaTa TOJ| JETHUM CE30HOM Toja MoJpa3yMeBa-
€TCsI MIEPHOJ] C UIOHS 10 aBTYCT, MOJ 3UMHUM — C
nexaopst 1o ¢eBpalb.

4. PEXXHUM BETPA B MAPOKKO
4.1 UcxoaHble JaHHLIE M METOABLI AHAJIN3A

TTo maHHBIM HAOMIOAECHUNA Ha 26 METECOCTAHLIUIX
Mapoxkxko (puc. 1) 3a meprox 2005-2014 rr. [12, 13]
C TIOMOIIBI0 CTATUCTUYECKOTO METona OBLIH pac-
CUMTaHBl CpEeAHEMECSYHbIE 3HAueHUS CKOPOCTH
BETpa JUIS SHBAPS, alpeis, U0 M OKTSIOPSI.

4.2 CpennemecsiuHasi CKOPOCTH BeTpa

MakcumanbHble  3HAYEHUA  CPEJHEMECSYHOU
CKOPOCTH BETpa B TCUCHHE I'0jJla HAOJIIOJIAIOTCS Ha
cr. Jlaxma ®W cocTaBisAoT: 6,4 mc! B STHBape,
7,7mc' B ampene, 9,8 m-c! B mrone u 6,8 mc' B
OKTsI0pe. MUHUMAaJIbHBIC 3HAYCHHS 3a()UKCUPOBAHBI
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Puc. 2 — CpesiHeMecsTaHas CKOPOCTE BeTpa B sHBape (a), anpene (6) 3a meprox 2005-2014 rr., mc™!

@°, .

B sHBape — 1,3 m-c” Ha cT. Benn-Menians, B anpe-
ae— 1,7 m-¢! Ha crannugx Taza u beun-Memnans, B
urone u okTsa6pe — 1,6 M-c”' m 0,9 m-c”' Ha ct. Tas3a.

Ha Bcex craHmusix cTpaHbl HaOIOZaeTCs POCT
CKOPOCTH BETpa C Mas II0 aBTryCT. DTO XOPOIIO CO-
ryacyercs ¢ JaHHBIMH TIOBTOPSIEMOCTH INTHIIEH,
MaKCHUMyM KOTOPBIX MPUXOAUTCS Ha OKTAOph U
ssHBapb. B 3TOT mepuon Ha TeppuTopur Mapokko
npeoOiaaeT MaJOTrPaJUeHTHOE MOJIe MOBBIIICHHO-
ro nasineHus. Haumbomplnmee KOMMYECTBO MITHIIEH
HaOromaercs Ha ctaHusax Tasza (62,2 % B OKTS0-
pe), Moxammenus (34,3 % B smBape), Wdpan
(45,1 % B oktsa0pe), Yapsaszat (31,5 % B sHBape) u
By-Apda (48,8 % B stBape).

Pacnpenenenue cpenHeMecauHON CKOPOCTU BET-
pa mo Tepputopun Mapokko Ui SHBaps, anpes,
UIONS U OKTSOps, MpencTaBlIeHo Ha puc. 2. B nen-
TPaJIbHBIX M CEBEPHBIX PaliOHAaX CTPaHBI, I/Ie PacIo-
JIOKEHBI TOpPHBIE MAacCCHBBI, MPeobiamaroT ciadbie
BeTphl. B 10)KHOI1 YyacTu 1 Ha aTIAaHTHYECKOM MOo0e-
pexbe, TIe penbed MMeeT pPaBHUHHBIN XapakTep,
HaOJIOMaeTcss POCT 3HAYCHHWM CKOPOCTEH BeTpa.
Taxxe u3 puc. 2 BUAHO, 4TO B pe3yjbTaTe CE30H-
HBIX KOJIEOaHWIA CPETHEMECSYHON CKOPOCTU BETpa
IUIOMIab TEPPUTOPHH, 3aHMMAaeMOW CIaObIM BeT-
pOM, B ampesie U UI0JIe YMEHbIIaeTCs.

AHanu3 3HaYeHUH CpeJHEMECAYHOH CKOpPOCTHU
BETpa ITO3BOJIACT BBHIIEIHUTH JBE TPYIIBI CTAHIUH,
KOTOpBIE pa3IMyalOTCs II0 THUIYy TOAOBOTO XOAa
ckopoct Berpa. K mepBoii rpymme (puc. 3) oTHO-
CATCS CTaHIMM, Ha KOTOPHIX 3HAYEHHUS CpeIHEMe-
CSYHON CKOPOCTH BETpa BBHIIIE B MEPHOA C Mas IO
CEHTSIOpBh, M0 CPABHEHUIO C TIEPUOJIOM C HOAOPS IO
¢eBpanp. Takoe pacmpenesneHHe CpeIHEMECSYHOM

¢°, can.
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Ipono.xenue puc. 2 — CpegHeMecAIHAs CKOPOCTh BETpa B Hione (B), okTAOpe (T) 3a meprox 2005-2014 rr., m-c”!

CKOPOCTH BETpa MOXHO OOBSCHUTH CE30HHBIM H3-
MeHeHHeM 1o AasieHus. Jlerom Mapoxkko pacrio-
JlaraeTcs B TIEPEXOJHOM 30HE MEXIy A30pPCKUM
AHTHUIIUKIIOHOM, KOTOpLIﬁ OXBATBIBACT MMPAKTUYCCKU
BCIO CEBEPHYIO MOJOBUHY ATIAHTUYECKOTO OKEaHa
M JOCTHTAaeT MaKCHMyMa CBO€H WHTEHCHBHOCTH, U
00JIaCTBIO HU3KOTO JAaBIICHUS HaJl CEBEPHOM YaCThIO

vV vV VI VIV IX X X X

mMecALbl

Puc. 3 — CpennemecsiuHast CKOPOCTb BeTpa Ha cT. Jlaxima
3a nepuox 2005-2014 rr., mec!

AdprKaHCKOTO KOHTHHEHTA, KOTOpas MPEACTABIISICT
co00i oOmHMPHYIO JTOXKOWHY a3MaTCKOW JENpeccHu
[5]. Oto Bneder 3a coboM pocT OapUUECKOTO Tpaan-
€HTa, a BMECTE€ C HUM U CKOPOCTH BeTpa. 3UMOH
teppuropusi CeBepHOl A(PHUKH HAXOAUTCS B MaJIO-
TPaAWEHTHOM TIOJIe¢  TOBBIILIEHHOTO  JIABJICHMUS,
BCJIECTBHE YEro NMPOUCXOOUT CHM)KEHHE CKOPOCTU
BeTpa M POCT KoimuwdecTBa mrTwieid [6]. Cranmum,
OTHOCSIIIMECS] K 3TOH TpymIme, paclojoKeHbl Ha
nodepexxbe ATIIAHTHYECKOT'O OKeaHa, B LEHTPallb-
HBIX TOPHBIX pailoHax U Ha ore Mapokko.

Ko BTOpO#l rpyImme OTHOCSTCS CTaHLUHU, PacIo-

JIO)KCHHBIC MPEHMYILICCTBEHHO B CEBEPHOIl 4YacTh
Mapokko, ¢ MAKCHMyMOM CpPEIHEMECSYHON CKOpO-
CTH BeTpa B MapTe M MHUHHMYMOM B OKTsAOpe
(puc. 4).

Takum 00pa3oM, 0COOCHHOCTBIO BETPOBOTO pe-
*uMa MapoKKO SIBISIETCSI HATMYUE 0ojiee BBICOKHX
3HAYCHUII CKOPOCTH BETpa B MPHUMOPCKHX U Ooliee
HU3KHX — B TOPHBIX pailoHax, a Takxke (GopmupoBa-
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Puc. 4 — CpegnemMecsiuHas CKOPOCTb BeTpa Ha cT. Teryan
3a nepuox 2005-2014 rr., mc!

HUE JBYX THIIOB TOJOBOTO XOJa CPEIHEMECIYHOU
CKOPOCTH BEeTpa B 3aBHCHUMOCTH OT (DU3HKO-
reorpauYecKux yCiIOBUH.

4.3 AHaiu3 HanpaBJieHUs BeTpa

Ha cTaHmmsx, pacroyo)eHHbIX Ha CPeAN3eMHO-
MopckoMm mobepexse (Teryan, Omp-Xoceiima, Ha-
JI0p), Tpeo0IIaaloT HapaBJICHNs! BETpa KBa3HIEp-
MICHUKYJISPHBIE K OeperoBoil JIMHUM U OTMEYaeTCs
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CMEHa MPeoOIaaroIiero HAMpaBiIeHUs! OT SHBaps K
utoimo. B wrone mpeobnagaroT BETpHI, MYIOIIUE C
Mopsi Ha Oeper, B stHBape — C CyIII Ha MOpe.

Ha crannuu Teryan (puc. 5) Ha pacmpenencHue
HanpaBJICHU BETpa BIMSAET penbed MECTHOCTH.

— HHBAPH
=== APETD
= = o H]TE
=== OKTAEPb

Puc. 5 — ITosropsiemocts (%) HampaBiieHUH BeTpa
Ha cT. Teryan 3a nepuon 2005-2014 rr.

CraHmus pacroyiokeHa B JOJHHE, OPHEHTUPOBAH-
HOH C 3amaja Ha BOCTOK, COOTBETCTBEHHO HaOIIro-
JIAFOTCSl BETPHI 3aIaTHOTO ¥ BOCTOYHOI'O HarpaBlie-
HUM (TIOBTOPSIEMOCTh BOCTOYHOTO HAaIlpaBJICHUS
BeTpa ¢ ampens 1o OKTA0ps cocraBiser 20,6-
22,4 %, 3anmanHoro B siHBape — 25,8 %); BeTphI ce-
BEPHOTO W IOKHOTO HAIpaBlIeHHH MPAKTHIECKH
OTCYTCTBYIOT.

Ha cr. Onap-Xoceiima B siHBape mnpeoOsiagaroT
BETPHI IXKHOTO Hampasienus (16,7 %), B anpene —
ceBepo-ceBepo-BocTouHoro (12,3 %), B wurone u
okTs10pe — ceBepHoro (15,0-15,8 %).

Ha cr. Hamop B ampene, urone, okTsiope npeo0d-
JanaloT BETPhl BOCTOYHO-CEBEPO-BOCTOYHOTO Ha-
npasierus (15,9 %, 21,8 %, 15,8 % cooTBeTCTBEH-
HO), B stHBape — 3anaaHoro (12,5 %).

Ha crannmsx, pacnonokeHHBIX HENOCPEACTBEH-
HO B ropax Pu¢ (Lledmayen, Ymkna), pacmpene-
JieHne TpeoOataronero HampaBJIeHUsT BETPa COB-
najiaeT ¢ OpUCHTAIIMEH TOPHBIX XpeOTOB U JOXKOHH,
PaCTOJI0XKEeHHBIX BOKPYT cTaHmui. Ha »Tux cTanmm-
X HaOIromaeTcs cMeHa MpeoOIIagaroniero Hampas-
JICHWSI BETpa OT SHBAps K MIOJI0, HAPaBIICHHUS KBa-
3UMEPICHIUKYJIAPHBIE K OCAM TOPHBIX JIOXKOUH
MpakTHdeckn OoTcyTcTByOT. Ha cr. Hledmayen
(puc. 6) mpeobnanaroT BETPHl CEBEPHOIO, CEBEPO-
BOCTOYHOT'0, I0)KHOTO, FOT0-I0I0-3aI1aJJHOTO Halpas-
JICHUH, TIOBTOPSEMOCTh KOTOPBIX H3MEHSEeTCS OT
CE30Ha K CE30HY: B SIHBape W ampelie mpeodiajgaer
BeTep rokHOro HampamieHus (14,9 %), B urone —
ceBepHoro (21,6 %), B okTa0pe — ceBepo-ceBepo-
BOCTOYHOTO M FOro-foro-3amagaoro (9,0 % u 9,7 %
cooTBeTCTBeHHO). Ha cT. Ymkna HaOmogar0TCs
BETPHI TOJBKO CEBEPHOTO M IOT0-3alaIHOTO HalpaB-

nenuii. B sHBape mpeoOmamaer roro-3amagHbId Be-
tep (18,6 %), B anpene, uroine, OKTsI0pe — ceBEPHBIN
(23,9 %, 42,5 %, 21,5 % cOOTBETCTBEHHO).
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Puc. 6 — IToBropsiemocTs (%) HanpaBIeHIH BeTpa
Ha cT. [lledmrayen 3a mepuox 2005-2014 rr.

Craammm MekHec (puc. 7) n dec uMeroT OIm3-
KHE€ 3HAYCHUS MOBTOPSICMOCTH HAIPABJICHUN BETpa.
Tax B utoJie Ipeo0Ia1atoT BETPHI CEBEPO-3aaHOTO
Hanpasneans — 20,2% (ct. Meknec), 17.5%
(ct. Dec). B suBape Ha ct. Meknec (puc. 7) Habmo-
JaroTcs BeTphl roro-3amagHoro (11,1 %), roxHOTO
(10,6 %), roro-Bocrounoro (8,9 %) HampaBlIeHWUIA;
Ha cr. ®ec — roxnoro (10,4-11,0 %), 3amamgHOTO
(10,7 %) u roro-3amanuoro (9,0 %) namnpasieHuii. B
ampese W OKTIOpe Ha cT. MekHec mpeoOaaaroT
BeTpel ceBepo-zamagHoro (12,3-14,3 %), toro-
BocTouHOTO (6,2-8,6 %), a Ha cT. Dec — HOXKHOTO
(8,5-10,1 %), ceBepo-zanagnoro (9,3-9,7 %) u ce-
BEPO-BOCTOUHOTIO (6,5-6,7 %) HanpaBIeHUH.
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Puc. 7 — IlosropsiemocTs (%) HanpaBIeHHH BeTpa
Ha cT. Meknec 3a nepuog 2005-2014 rr.

Ha crannmsx, pacrnoioXeHHBIX B ATIACCKUX TO-
pax, paclpeleneHne MOBTOPSAEMOCTH HampaBlIeHUN
BETpa MMEET CIOXKHBIA XapakTep. DTO MOKHO 00b-
ACHUTH pesibeoM MeCcTHOCTU. B kauectBe nmpumepa
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Ha pucC. 8 MpeACTaBIeHA MOBTOPSIEMOCTh HaIpaBIle-
HU# BeTpa Ha cT. Mappaken. Kak BugHO u3 puc. 8,
MIOBTOPSEMOCTb HAIIPpaBICHUI BETpa MaJI0 MEHAETCA
B T€YEHHUE TO/A.
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Puc. 8 - TloropsiemocTs (%) HanpaBieHHit BeTpa
Ha cT. Mappaxkem 3a nepuon 2005-2014 rr.

Ha cranmumsax Pabar, Tamxkep, Jlapade, pacmono-
KEHHBIX B CEBEPHOM YacTH MOOEpexbsl ATIaHTHYE-
CKOTO OKeaHa, paclpelelieHHe MOBTOPSIEMOCTH Ha-
NpaBJIeHUH BETpa MPOUCXOAUT TIOJ BIUSHUEM peibe-
¢a u opueHTaLK OEPETOBOM JIMHUHL.

Ha cr. PaGar (puc. 9) B urorne mpeo6iaJaropMu sB-
JISTFOTCS| CEBEPO-CEBEPO-3aI1aTHOE U 3aI1aTHO-CEBEPO-
3amajiHoE, a B STHBApE — FOr0-BOCTOYHOE M FOXKHOE
HarpaBJieHus BeTpa. B anpene u okTs0pe moBTOpsie-
MOCTh JaHHBIX HalpaBJIeHNI COXpaHsieTcs (Foro-
BoctouHoe — 8,2-9,4 %, ceBepo-ceBepo-3anagHoe —
7,6-6,6 %). B stHBape MpOUCXOIUT POCT MOBTOPSIEMO-
CTH 10r0o-BocTo4yHOr0 Hanpasnenus (13,0 %) u ymeHs-
IIEHHE CeBepo-ceBepo-3anaanoro (3,8 %). B urone
HaOIoaeTcs oOpaTHast KapTUHA —
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Puc. 9 — INosTopsiemocTs (%) HampaBIeHHI BETpa
Ha cT. Pabar 3a mepron 2005-2014 rr.
poct CEBEPO-CEBEPO-3aI1aTHOTO HaTpaBIICHU

(16,2 %) u ymeHbIIeHHEe FOT0-BOCTOUHOTO (4,0 %).

Ha cr. Tamxkep npeoOia aronuMe SIBJISTFOTCS. BOC-
TOYHOE WU 3alaJHO-CEBEPO-3aMaHOC HAMPABICHHS
BETpPa C HE3HAYUTENTLHBIM H3MEHEHHEM MOBTOPSIEMO-

CTH B TedeHue roja. lloBTOpseMOCTh BOCTOYHOTO
HarpasJeHusl BeTpa cocrasisieT B sHBape 18,1 %, B
anpene — 19,7 %, B mone — 14,0 %, B okTa0pe —
24,0 %. TloBTOpAEMOCTh 3amagHO-CEBEPO-3aMaqHOTO
HaTpaBJIeHus HIbKe, 9eM BocTouHoro (7,1 %, 10,6 %,
13,5 %, 6,9 % cootBercTBeHHO). Ha cr. Jlapaue mpo-
UCXOIUT yBEIUUYCHHE TOBTOPSIEMOCTH  3araigHo-
CEeBEPO-3aIlaTHOTO HAIPaBJICHHUS W YMEHBIIEHHE FOTO-
BOCTOYHOI'O B arpesie, UioJic U OKTsi0pe. Tak, moBTO-
PSEMOCTD 3alaJHO-CEBEPO-3aMaIHOTO HAMPABICHUS B
stuBape cocraisieT 11,1 %, B anpene — 17,0 %, B uto-
e — 25,8 %, B okTs6pe — 15,2 %; 1Oro-BOCTOYHOTO
HalpasJeHus B siHBape cocTasisieT 12,8 %, B anpene —
5,6 %, B utone — 3,9 %, B okTs10pe — 7,0 %.
Ha cranmmsx, pacronoKeHHbIX B IEHTPAIbHOMN U
F0XKHOM JacTsAX ATIaHTUYIECKOro rmodepexbst Mapok-
KO, B HIOJIC HAOMFOIaeTCs MpeoialaHue BETpa CeBep-
HOTO U CEBEPO-BOCTOYHOT'O HAMPABJICHHUIA 1 COCTABIIS-
eT: Ha cT. Moxammenus (puc. 10) — 17,1 %, Hyaccep —
28,6 %, Cacu — 22,5 %, Dc-Cynetipa — 44,8 %, Cunu-
Ndnan — 20,9 %, Tan-Tan — 37,8 %, Jlaxma — 51,3 %,
®yapeenType - 25,3 % (cT. Dy3apBeHType pacnono-
JKeHa Ha Tepputoprn Kanapckux octpoBoB). Hckimo-
YeHHUE COCTaBIISIeT CTaHIIUS ATaaup, Ha KOTOPOH Be-
Tep CEBEPHOTO HAITPABJIEHHS PAKTUIECKH OTCYTCTBY-
€T, a MaKCUMaJIbHAsI TIOBTOPSIEMOCTB B arperie, hiojie,
OKTSIOpE NPUXOJIUTCS Ha 3alaJJHOC HAIIPABIICHHUE BET-
pa u coctapmsier 21,0 %, 21,3 %, 15,4 % cootBerct-
BEHHO. B siHBape Ha 3Tol cTaHIUK TpeodIaaaeT Boc-
TOYHO-CEBEPO-BOCTOYHOE HAMPABIICHUE BETpa
(17,4 %). 310 MOXHO OOBSICHUTH penbe(OM B palioHe
CTaHIINH, PACTIONOKEHHOM MO I0)KHBIM
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Puc. 10 — IToBropsiemocTs (%) HampaBieHHit BeTpa
Ha cT. Moxammenus 3a nepuon 2005-2014 rr.

CKJIOHOM TOpPHOTO XpeOTa, MPOTAHYBIIErocs C 3amana
Ha BOCTOK C MakCHMaJbHOM BBICOTOM B JIaHHOM paii-
oHe 993 M. B gauBape Ha craHuusax Moxammenus
(puc. 10) u Hyaccep mnpeobnamaeT BeTep IOXKHOTO,
10ro-foro-3amnajaHoro Hampaeiaenuit (9,9 % u 10,0 %
COOTBETCTBEHHO), Ha cT. Cadu — 3amamHoro (6,9 %).
B ampene u okTs10pe Ha HaHHBIX CTAHITUSAX, KaK U B
WIoJie, TOCIIOJICTBYIOT BETpPBI CEBEPHOTO W CEBEPO-
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BOCTOYHOTO HANpaBIICHUH, MMOBTOPSIEMOCTh KOTOPBIX
konebnercs B mpenenax 10-15 %. Ha craamusx Oc-
Cyseiipa, Cugu-Udnn, Tan-Tan, Jlaxma, @y>pBeTHY-
pe KpyTJblii rox HaOMOJaloTCsT BETPHl CEBEPHOTO,
CEeBEPO-BOCTOYHOTO HAMPABIICHWH, TTOBTOPSEMOCTh
KOTOPBIX JTOCTHTAeT CBOETO0 MakcnuMyma B mroje (30-
50 %) u MuanmMyMa B stHBape (15-25 %).

5. BbIBO/JbI

XapakTep roJI0OBOTO X0/ia CPEIHEMECSIYHON CKOpPO-
CTH BETpa Ha CTaHIMAX MapoKKO MO3BOJSET pasie-
JIMTH UX Ha JBe Tpynmsl. K rnepBoii rpyrmime oTHOCATCS
CTaHIIMM, HAa KOTOPBIX 3HAYCHUS CPEIHEMECSYHOMN
CKOPOCTH BETpa BBIIIC B IMEPUOJ] C Masl IO CEHTSOPS,
0 CPaBHEHUIO € TIEPHOJIOM ¢ HOsI0ps 1o peBpais. Ko
BTOPOM OTHOCSITCS CTAaHIMH, HA KOTOPBIX CPEIHEME-
CsiYHAs CKOPOCTh BETPa BBIIIEC BECHOM, YeM OCEHEIO.

®dopMupoBaHre HANpaBICHU BETpa Ha CTAHIHAX
MIPOMCXOMIUT, B OCHOBHOM, IIOJI BIWSHHEM pembeda
MecTHOCcTH. Ha MHOrmX craHiusx HaOJromaercs Io-
BOPOT MPeo0IIaIatoNIero HarpasJieHus BETpa B sTHBape
Ha 180° or 3HaueHus B uroje. Ha cranuusx, pacnosio-
JKCHHBIX Ha OTKPBITHIX PaBHUHAX FOXKHOW 4YacTH AT-
JIAHTHYECKOTO TTO0epexXbs, B TEUCHHE Toa Halmoa-
eTCs BETep, HaIpaBJIEHHE KOTOPOTO COOTBETCTBYET
HAIPaBJICHUIO TTACCATHBIX BETPOB CEBEPHOTO TOITYIIa-
pusi.
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CURRENT DISTRIBUTION OF WIND IN MOROCCO

Slizhe M.O., PhD st.,
Semergei-Chumachenko A.B., as. prof.,
El Hadri Youssef, undergrad.

Odessa State Environmental University,
15, Lvivska St., 65016 Odessa, Ukraine, youzik@mail.ru

Information about wind is widely used in many sectors of the economy. Wind also causes many
dangerous and extreme weather events. Modern climate changes require a certain revision of weather
patterns previously accepted for the area. This article provides information on the current space and
time distribution of wind characteristics within the territory of Morocco. During the period of 2005-
2014 some monthly average wind speed values and data on repeatability of wind directions by grada-
tions were obtained on the basis of physical and statistical analysis of results of observations of wind
speed and directions performed at 26 stations .

The authors defined the character of distribution of monthly averages of wind speed within the
territory and its seasonal changes. Most of the territory is covered by mountains of Morocco which
encourages development of local winds. At central and northern regions of Morocco predominance
of weak winds due to complex orography of terrain is observed. In the central part of Morocco there
is a region with the lowest values of wind speed. Formation of the wind regime at the coastal stations
takes place in a developed breeze circulation. Wind speed and direction are significantly different at
the nearby stations, such as Larache and Chefchaouen, Meknes and Fez.

Increase of wind during the warmer half of a year was revealed at all stations. Nature of annual
variation of average wind speed at the stations allows us to split the stations into two groups. The
first group includes the stations where the average wind speed increases in summer and decreases in
winter. The second group includes the stations where the average wind speed increases in spring and
decreases in autumn. In the southern part and along the coast, where the terrain is flat, an increase of
wind speed is observed. On open plains of the southern part of Atlantic coast during all seasons wind
has a direction corresponding to direction of trade winds of the Northern hemisphere. It should be
noted that the main factor forming air circulation within the territory of Morocco is represented by
trade winds the intensity of which nearly doubles from summer to winter.

Formation of wind directions at the stations takes place mainly under the influence of terrain of
the area. At many stations predominant wind direction in January changes by 180° in comparison to
the respective July values. Therefore, characteristics of the wind regime of Morocco in 2005-2014

68 Ukr. gidrometeorol. z., 2016, Nol7


http://www7.ncdc.noaa.gov/CDO/cdo

Coepemennoe pacnpedenenue sempa ¢ Mapokko

consist in increase of wind speed in the coastal zone and decrease thereof in mountain areas together
with presence of two types of annual variation of wind speed depending on physical and geographi-
cal conditions.

Keywords: wind speed and direction, wind regime of Morocco, seasonal changes of wind char-
acteristics, space and time distribution of wind in Morocco.

CYYACHHUM PO3MOJILI BITPY B MAPOKKO

Cuike M.O., act1.,
Cemepreii-Hymauenko A.b., 1oir.,
Eab Xanpi FOcced, mar.

Ooecvruil OeparcagHull eKOI0STYHUL YHIgepcumen,
eyn. JIvsiecwka, 15, 65016, Odeca, Yrpaina, youzik@mail.ru

VY crarTi onmcaHi 0COONMHMBOCTI Cy4acHOTO pexuMy BiTpy B Mapokko. IIpoanamizoBano pe-
3yJIBTaTH CIIOCTEPEKEHb 3a MIBHIKICTIO 1 HANPsIMKOM BITPY Ha 26 CTaHIISAX KpaiHW 3a mepiox 3
2005 no 2014 pp. BusHaueHo xapakTep po3HOALTY CEpeAHBOMICIYHHUX 3HAYCHb IIBHJKOCTI BITPY
10 TEpUTOpii, a TaKOX Ii CEe30HHI 3MIHHM. Y JIOCHIIKYyBaHOMY Mepiofi BHSBIEHO 3POCTAaHHS
MIBUAKOCTI BITPY Ha BCIX CTaHIISNX B TEIUIE MIiBPIvYsl, IPU LIbOMY B MIBHIYHHUX 1 LEHTPAJIbHUX paii-
oHax Mapokko BiJ3Ha4YaeThCsl MepeBakaHHA CIAOKoro BiTpy. POpMyBaHHS BITPOBOTO PEXHUMY
BiIOYBa€ThCSA B OIUTBIIOCTI PETiOHIB KpaiHW IIiJ BIUIMBOM TipCBHKOTO penbedy, a Ha OeperoBux
CTaHIISAX - B YMOBaX PO3BHHEHOI OpHU30BOI IIUPKYIIALIII.

Koarouosi ciioBa: pexum BiTpy B MapoKkko, IIBUIKOCTh BITPY, HAIIPSIMOK BITpY.
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