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VJIK: 551.553.6
El Hadri Y.!
Berlinskyi N.!
Slizhe M.

THE WIND POWER DENSITY DISTRIBUTION
IN MOROCCO S MARRAKESH - SAFI REGION IN 2021-2050

! Odessa State Environmental University

Anomauin

Memoio docniddicennst € usHaAUeHHsT OCODIUBOCMEN NPOCHIOPOBO20 PO3NOOLLY NUMOMOI NOMYICHOCTHI 8iMPOBO20
nomoxy ua eucomi 50m y 2021-2050 pp. 6 pecioni Mappaxew - Cagi Koponiscmea Mapoxxo. Oyinka simposux
Xapaxmepucmux 6yia GUKOHAHA HA OCHOGI PO3PAXYHKI6 CepeOHbOMICSUHUX 3HAYEHb WEUOKoCmi 6impy Ha eucomi 10 m
pecionanvhux  kuimamuunux mooeneu npoexkmy CORDEX-Africa. Busunauenns 6impo6oco Kiacy mepumopii
BUKOHYBANIOCHL HA OCHOBI BeIUYUHU NUMOMOL ROMYIHCHOCMI 8iMp06020 NOmoKy Ha eucomi 50 m. Ananiz pesyromamie
MOOENI0BANHS NOKA3A6, WO 68 NPUOEPENHCHUX DALIOHAX 30epedcymbCsi CRpUsmausi Ol PO3GUMKY BIMPOEHEP2emuKy
YMOBU. 34 6eIUYUHOIO NUMOMOL NOMYICHOCI GIMPOBO2O NOMOKY 3HAYHUMU GIMPOSUMU 3anacamu Oyde 60100imu
mepumopis, siKa Jexcums y3008c¢ y3oepescoics 6i0 mucy Cim 00 nisOeHHOI Medxci pe2iony, a patoH po3MileHHs
enexmpocmanyit Essaouira-Amogdoul i Tarfayer sa npoznozamu moodeneii 6yde mamu knac, AKull Xapaxmepusyemvcs
BUOAMHUMU BIMPOBUMU PECYPCAMUL.

Kurouosi cioBa: CORDEX-Adpuka, muTOMa MOTYXHICTh BITPOBOI'O MOTOKY, PETIOHANIbHI KJIIMATH4YHI MOJIEN,

Mapokko, Mappakerr — Cadi.

Abstract

The purpose of the study is to determine the features of the spatial distribution of the wind power density in
Marrakesh - Safi region in 2021-2050 to determine the wind class of the area in the coming decades. To assess the
future state of climate in Marrakesh — Safi region, the results of calculations of regional climate models (RCM) of the
CORDEX-Africa project for the period 2021-2050 were used. Then, based on the wind speed rows, the values of the
wind power density at a height of 50 m. The analysis of simulation results showed that in the coastal areas of the region
favorable conditions in terms of wind energy development will remain, and the highest wind power density are
predicted on the Atlantic coast between Cap Sim and Cap Tafelny. By the size of the specific power of the wind flow,
significant wind resources will have the territory lying along the coast from Cap Sim to the southern border of the
region, and in the area of the power plants Essaouira-Amogdoul and Tarfayer models predict the conditions
corresponding to the outstanding wind power class.

Keywords: CORDEX-Africa; Wind Power Density; RCM; Morocco, Marrakesh — Safi.

Introduction

Today, Morocco has a tendency to increase its energy consumption, as a result of industrial
development, demographic growth and changes in people's living standards. By 2040, Morocco's population
is expected to reach 40 million, mostly in urban areas [1]. The impact of climate change is already leading to
the movement and migration of people across the country. This will entail an additional environmental
impact in Morocco. In addition, in recent decades there was a need to quickly address the urgent
environmental problems associated with increased levels of greenhouse gas emissions into the atmosphere.
In this context, the timely assessment of possible changes in the potential of wind energy in Morocco is an
urgent issue that will ensure its energy security in the future. Today, it is possible to obtain such information
by modelling future climate conditions using climate models. The Moroccan Government has developed the
National Energy Strategy, which includes the Moroccan Integrated Wind Energy Program [2]. One of the
priorities of this program is to increase the share of renewable technologies in the country's energy sector [3,
4]. Marrakesh — Safi region covers an area of 38445 km?2 and is located on the Atlantic coast of Morocco.
Currently, the region has two large wind farms: Essaouira-Amogdoul and Tarfayer, which are included to the
Moroccan Integrated Wind Program.

The purpose of the study is to determine the features of the spatial distribution of the wind power
density (NVe) at 50 m height in Marrakesh — Safi region in 2021-2050 for to determine the wind class of the
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area in the coming decades.

To assess the future state of climate in Marrakesh — Safi region, the results of calculations of regional
climate models (RCM) of the CORDEX-Africa project for the period 2021-2050 were used [5, 6]. Model
calculation was performed taking into account the greenhouse gas concentration trajectory of RCP 4.5. 11
climate models were used for the calculation. As a result of simulation for the period 2021-2050, mean
monthly values of wind speed (m-s™) on the basis of which Ne was calculated [7]. The wind power density is
a climate characteristic that allows an assessment of the wind potential of a specific area [8], as well as
providing a justification for using the layout and design of wind turbines.

Results and discussion
Analysis of Ne at a height of 50 m showed (Fig. 1) that the eastern half of the region will be
characterized as a territory with poor wind power class (up to 200 W-m™). An area with good class (more
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Fig. 1 — The average in 2021-2050 Ne (W-m) at 50 m height

than 400 W-m) will be a strip lying along the coast from Cap Sim to the southern border of the region,
where its width will reach approximately 40 km. The highest wind potential the model is predicted on the
coast between Essaouira and Cap Tafelny, where the wind farms Essaouira-Amogdoul and Tarfayer are
located (more than 600 W-m™).

Conclusions

By value of the wind power density at a height of 50 m good wind class will have territory, which
located along the coast from Cap Sim to the southern border of the region. The area in which the Essaouira-
Amogdoul and Tarfayer wind farms is located will have the outstanding wind power class. Thus, in 2021-
2050 on the territory of Marrakesh — Safi region, we can expect favorable conditions for the placement of
large wind turbines with a nominal capacity of up to 10 MW, which if connections can form larger wind
farms.
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