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1. Incepraniiina po60Ta IpUCBIYeHa BU3HAYEHHIO OCOOINBOCTEN PO3IOiTy WBUAKOCTI BITPY, 3arajbHOI KiIbKOCTI
XMapHOCTi Ta KOPOTKOXBUJIbOBOI pafialii no Tepuropii Mapokko B 2021-2050 pp. i BU3HAUEHHIO pailoOHiB 3 YMOBaMU
CIIPYSTJIMBUMMU [1J11 PO3BUTKY BiTPO- Ta reJliOEHEPreTUKH Y HalbImKIOMy MallOyTHbOMY. BUKOHaHO aHaii3
Cy4aCHUX METO/IB OLiHKU BITPOBUX i rejlioeHepreTUYHNX pecypcis. PO3rianaTbCs OCHOBHI ITIOKA3HUKM i
METOJIMKHY, SIKi BAKOPUCTOBYIOTH 7151 OL[iHKU BiTPOBUX i F€JTI0€HEPTreTUYHUX PECYPCIB B Pi3HUX KpaiHax CBITY.
[TpoBenena Bepudikallisg po3paxyHKiB perioHasbHUX KiaiMatnyHux mogeneil (PKM) npoekty CORDEX-Africa
IIBUJIKOCTI BiTPY, JOOOBOTO MaKCUMyMY IIBUIKOCTI BiTPY Ta 3arajabHOi KiJIbKOCTi XMapHOCTi Ha TepUTOpii MapoKko.
Bepudikanis nokazasna, mo He AUBJSYUCH HA Te, 10 MOAEJI B Pi3HUX palioHaX MapoOKKO 3 pi3HUM CTyIleHEeM
TOYHOCTI BiloOpaXkaloTh JOCJIiIKYBaHi KJIiMaTU4HI IapaMeTpH, iX pe3ysIbTaTh MO>KHA PO3IJISAATHU SIK BXiJHI faHi
1P aHaJli3i MalbyTHIX CTaHiB KJIIMaTUYHOI CUCTEMU B JAHOMY PerioHi. BUKOHaHO aHaili3 pe3ysbTaTiB pO3paxyHKiB
PKM ns1 nepiogy 2021-2050 pp. BeJIMYMHY IBUAKOCTI BiTPY, JOO0OBOTO MaKCUMYyMY MIBUAKOCTI BiTPY, 3arajlbHOi

KiJIbBKOCTi XMapHOCTI Ta ITIOTOKiB KOPOTKOXBUJILOBOI pafiallii, Ika HAOXOOUTh A0 HiACTUIBHOI IOBEPXHi Ha TEPUTOPIi



Mapokko. Po3paxoBaHO i IPOBEAEHO OLiHKY BiTPOBOrO Ta relioeHepreTUYHOro roTeHuiany Mapokko B 2021-2050
pp. BcTtaHOBIIEHO, 1110 paiioHaMU 3 HEOOXiTHUM BITPOBUM MOTEHLIAJIOM [1JIs1 IIOAJIIIOTO PO3BUTKY
BITpOEHEPreTUKu OyAyTh: AijsgHKa y30epexcks CepenzeMHOro Mmopst Mixk micramu Hanop i Enb-Xoceiima; Teputopis,
110 NpuMMKae 1o [i6pantapcbKoi NPOTOKY B aiMiHiCTpaTyBHIN obsacTi Tamwxkep - TeryaH - Enb-Xocelima; ginsHka
y30epexoKs ATIIaHTUYHOTO OKeaHy Bif MicTta Enb-Ikanina no mucy lip; i npubepeskHi paitloHu agMiHiCTpaTUBHUX
obnacreii ['ynimiH - Yen-HyH, Enp-Aton - CerieT-enb-Xampa, Jaxna - Yen-en-Jlaxa6. 3a BeJIMYMHOO TUTOMOI
IIOTY>KHOCTI BITPOBOTO IIOTOKY Ha BUCOTi 50 M, CEpeiHiM i 3HaYHUM BiTPOBUM MOTEHLiaIOM OyZE BOJIOAITH HisTHKA
y36epexoks ATianTuku Mk Ec-CyBeripoi i Aragipom. Haii6inbi 6araTumu BiTpOBUMHU PECypCaMU B MaliOyTHbOMY
Oyze Matu IinsiHKa ATJIaHTUYHOrO y306epeXcKs Ha niBgeHs Bif micta Tapdaiis. Ob6nacte Tamxep — TetyaH — Enb-
XoceiimMa B niepiof, JIOTUI-KBITEHb OyZe XapaKTepyu3yBaTUCS CepelHiMU 3aracamMu BiTpOBUX pecypcis. Ha ninsHii
y36epexoks AtsanTuku Mk Ec-Cyseiipoil i ArazipoM B epiof; 3 KBiTHSI 110 BepeceHb Oyie (poOpMyBaTHCS 3HAUHUN
Ta GinblIe BITpOBUI NOTEHIiasl, a Ha AiISHI ATJIaHTUYHOTO y36epeskoks B obiacti Enb-Aion - CerieT-enb-Xampa
MO>KHA OYiKyBaTU 3HA4Hi I 6isiblle BITPOBi 3aniacy IPOTSTroM yCcboro poky. Bcranosseno, mo y 2021-2050 pp.
6inpIIa YaCTUHA TepUTOPii MapoKKo Oyze xapaKTepu3yBaTHCS HE3HAYHOIO KiJIbKICTIO XMapPHOCTI. Y TipCbKUX
parioHax Bucokoro Atnacy, Ep-Pudy i TaoypipT-VYakau, Ta Ha OifiiHKax ATJIaHTUYHOTO y306epeskKsl B pailoHi
HacesieHUX NyHKTIB Enb-Ixanina, Cadi, Enb-AtoH, Byxnyp, [laxyia Mozesi MpOrHo3yloTh HiBULEHY KiJIbKIiCTh
xMapHoctTi (Bix 40 no 60 %). Haii6inbi HU3bKi 3HaY€HHSI 3arajIbHOi KiJIbKOCTi xMapHOCTi (1o 20 %) 6ynyThb
XapaKTepHi 17151 IPUKOPIOHHUX 3 AJDKMPOM parioHiB afiMiHicTpaTrBHOI 06s1acTi Cyc - Macca, 10 jiexxaTb 6114
MiIHDKOKS MiBOEHHUX CXUiB AHTHaTacy. B 2021-2050 pp. posnoain cepeiHbOPiYHOI KOPOTKOXBMJIBOBOI pafiauii,
SKa HaJXOJIUThb HA MiJCTUJIbHY [IOBEPXHIO MaTUME KBa3ilIMPOTHUHN XapaKTep 3 AESIKMM BiIXUJIEHHSIM B TiPpCbKUX i
Ipubepe>XHUX ATJIaHTUYHOMY OKeaHy palioHax. PalloHaMy 3 Hail6inbmNM relioeHepreTUYHUM MOTEHLiaIoM OyAyTh
BHYTPIIIHI 06J1aCTi MiBAEHHOI 4aCTMHM MapOKKO i MiBJIeHHI CXWUJHU rip AHTHATIACY, e NOps] 3 NiABUILEHUMU
BeJIMYMHAMU KOPOTKOXBUJILOBOI pafialii MpOrHo3yloThCsl MiHIMa/IbHI 3HAYEHHS 3arajbHOi KiJIbBKOCTi XMapHOCTI.
[IpoBeneHa oLiHKa BILJIMBY 3MiHM KJIIMaTy Ha BiTPOBI i rejlioeHepreTnyHi pecypcu B MapoKKo. AHaJIi3 110Ka3as, 1o B
parioHi ['i6panTapcbkoi IPOTOKY i Ha MPUJIEIVIUX O HOTO TEPUTOPISIX B MaOYTHbOMY OYiKy€TbCS 301/1bLIEHHS
IBUAKOCTI BiTpy. [IpornozoBane 3HMXKEHHS IIPUXOYy KOPOTKOXBUJILOBOI pajiallii B MiBAEHHIN YaCTHHI
ATyiaHTHYHOTO y30epexKsl B paiioHi MicTa Jaxsia 36iraeTbcs 3i 3pOCTaHHSIM 3arajlbHOI KiJIbKOCTi XMapHOCTI B IIbOMY
parioHi, nporHozoBaHoMy PKM. Ha 6inburiii yactuHi reputopii Mapokko PKM nokasanu 36i1bl1eHHS TOTOKY

KOPOTKOXBUJIbOBOI pafialii abo 36epe>keHHs OTO 3HaY€eHb.

2. The dissertation is devoted to the determination of the characteristics of the distribution of Near-Surface Wind
Speed, the Total Cloud Fraction and Surface Downwelling Shortwave Radiation in Morocco in 2021-2050 and the
definition of areas with favorable conditions for the development of wind and solar energy projects in the near
future. The analysis of modern methods of estimation of wind and solar energy resources is carried out. The main
indicators and methods used to estimate wind and solar energy resources in different countries of the world are
considered. The verification of calculations of regional climate models (RCMs) of the CORDEX-Africa project for
wind speed, daily maximum wind speed and total cloud cover in Morocco has been carried out. The verification
showed that, despite the fact that models in different regions of Morocco with different degrees of accuracy
reflect the studied climatic parameters, their results can be considered as input data for the analysis of future
states of the climate system in the region. The analysis of the results of RCMs calculations of wind speed, the daily
maximum wind speed, total cloud cover and Surface Downwelling Shortwave Radiation in 2021-2050 in Morocco
was performed. Calculations were carried out and an estimate of the wind and solar energy potential of Morocco
in 2021-2050 was carried out. It is established that areas with the necessary wind potential for the further
development of wind energy will be: the Mediterranean coastline between the cities of Nador and Al Hoceima; the
territory adjacent to the Strait of Gibraltar in the administrative area Tanger - Tetouan - Al Hoceima; the Atlantic
Ocean coast from the city of El Jadida to Cape Ghir; and the coastal areas of the administrative regions of Guelmim
- Oued Noun, Laayoune - Sakia El Hamra, Dakhla — Oued Ed-Dahab. By the magnitude of the wind power density
at an altitude of 50 m, the middle and significant wind potential will own a plot of the Atlantic coast between
Essaouira and Agadir. The richest wind resources in the future will have a section of the Atlantic coast south of the



city of Tarfaya. The Tanger - Tetouan - Al Hoceima region during the period from February to April will be
characterized by average reserves of wind resources. The coastline of the Atlantic between Essaouira and Agadir in
the period from April to September will have a significant and more wind potential, and the Atlantic coast area in
the area of Laayoune - Sakia El Hamra will have significant and more of wind resources throughout the year. The
analysis of the distribution of total cloud cover showed that in the years 2021-2050 most of the territory of
Morocco will be characterized by a small amount of the total cloud cover. In the mountainous areas of the High
Atlas, the Rif and the Taourirt Oujda, and in areas of the Atlantic coast near the settlements of El Jadida, Safi,
Laayoune, Bojador and Dakhla, models predict an increase amount of the total cloud cover (from 40 to 60%). The
lowest values of the total cloud cover (up to 20%) will be typical for the border areas with the Algeria in Souss -
Massa region, lying at the foot of the southern slopes of the Anti-Atlas. In the future, the distribution of Surface
Downwelling Shortwave Radiation will have a quasi-latitudinal character with some deviations in the mountainous
and Atlantic coastal areas. Areas with the largest solar energy potential will be internal areas of southern Morocco
and southern slopes of the Anti-Atlas Mountains, where, along with the increased magnitude of short-wave
radiation, the minimum values of total cloudiness are projected. The impact of climate change on wind and solar
energy resources in Morocco was rated. In the area of the Strait of Gibraltar and the adjoining areas in the future,
an increase in wind speed is expected. Expected changes in Surface Downwelling Shortwave Radiation in 2021-
2050 in relation to the current climatic conditions have both positive and negative values. The predicted decrease
in the arrival of short-wave radiation in the southern Atlantic coast near the city of Dakhla coincides with the
increase in the total cloud cover in the area predicted by the RCMs. In the greater part of Morocco, RCMs have
shown an increase in the amount of short-wave radiation or the preservation of its values.
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