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Earthquake: province profiles for Azilal, Ouarzazate, and Marrakesh prefecture

OVERVIEW OF THE SITUATION IN MOROCCO

More than 380,000 people were exposed to the impact of a magnitude 6.8 earthquake that
hit Morocco on 8 September 2023 at 23:11 local time. Since the initial quake, a magnitude 4.9
aftershock (19 minutes after the initial quake) and a magnitude 3.9 aftershock (on Sunday, 10
September) have hit the country (AP 11/09/2023; VOA 10/09/2023). The most affected provinces
are al-Haouz, Azilal, Chichaoua, Marrakesh, Ouarzazate, and Taroudant. The earthquake
particularly affected remote mountainous villages, as boulders led to road closures, making
access challenging and slowing down rescue efforts (NYT 09/09/2023; Rum Online 10/09/2023; MWN
11/09/2023). As at 13 September, over 2,900 deaths and over 5,600 injuries had been recorded

AZILAL PROVINCE (BENI MELLAL-KHENIFRA REGION)

across Morocco, with over 1,450 deaths in al-Haouz province alone. The exact number of
fatalities for other affected provinces is unclear (France 24 13/09/2023; HOPE 11/09/2023; Al Jazeera
13/09/2023; OCHA 11/09/2023). Humanitarian needs in the affected provinces persist, with food,
clean water, psychosocial support, shelter, and blankets being reported as priority needs
(ACAPS 10/09/2023; Action for Humanity 13/09/2023). Across all affected areas, the earthquake has
affected about 100,000 children, who likely need protection assistance (UNICEF 11/09/2023). It
has damaged over 500 schools, affecting Chichaoua and Taroudant provinces the most (Action
for Humanity 13/09/2023).

Map 1. Main roads and airports of Azilal province
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Earthquake-related deaths

Total population (in 2020)

Population under 15 years old (in 2014)
Population over 65 years old (in 2014)
Projected population density (in 2020)
Poverty rates in Béni Mellal-Khénifra (in 2014)

Access constraints

11 (CNN 10/09/2023)

566,889 (City Population accessed 13/09/2023 a)
184,198 (City Population accessed 13/09/2023 a)
34,677 (City Population accessed 13/09/2023 a)
59.05/km?2 (City Population accessed 13/09/2023 a)
13.4% (NEREUS 2020)

+ Access to information on the impact of the earthquake, including on humanitarian needs,
is limited, and restricted physical access to affected communities makes the scale of

needs difficult to determine and verify.

Impact overview

+ As at 9 September, about 11 deaths had been recorded in Azilal province, although this
figure could rise as rescue operations continue (France 24 09/09/2023).

+ Significant damage has occurred in rural mountainous areas, although the extent of

damage is unclear (HOPE 11/09/2023).


https://apnews.com/article/morocco-powerful-earthquake-marrakech-a927c7d286bf6e1047feb1c91ab96fd1
https://www.voanews.com/a/magnitude-3-9-aftershock-rattles-morocco/7261905.html
https://www.nytimes.com/interactive/2023/09/09/world/africa/morocco-earthquake-damage.html
https://www.rumonline.net/article/674341?utm_campaign=nabdapp.com&utm_medium=referral&utm_source=nabdapp.com&ocid=Nabd_App
https://www.moroccoworldnews.com/2023/09/357620/earthquake-death-toll-jumps-to-2-681-in-morocco
https://www.moroccoworldnews.com/2023/09/357620/earthquake-death-toll-jumps-to-2-681-in-morocco
https://www.france24.com/en/africa/20230913-rescue-teams-dig-for-quake-survivors-bodies-in-morocco-mountain-villages
https://reliefweb.int/report/morocco/2023-morocco-earthquakes-response-situation-report-3-september-11-2023
https://www.aljazeera.com/news/2023/9/13/morocco-reels-as-hopes-fade-for-any-more-survivors-under-quake-rubble
https://www.aljazeera.com/news/2023/9/13/morocco-reels-as-hopes-fade-for-any-more-survivors-under-quake-rubble
https://reliefweb.int/report/morocco/morocco-earthquake-flash-update-3-11-september-2023
https://www.acaps.org/fileadmin/Data_Product/Main_media/20230910_ACAPS_Short_note_Morocco_earthquake.pdf
https://reliefweb.int/report/morocco/morocco-earthquake-situational-brief-13th-september-2023
https://reliefweb.int/report/morocco/least-100000-children-affected-morocco-earthquake
https://reliefweb.int/report/morocco/morocco-earthquake-situational-brief-13th-september-2023
https://reliefweb.int/report/morocco/morocco-earthquake-situational-brief-13th-september-2023
https://arabic.cnn.com/middle-east/article/2023/09/10/morroco-updates-10-sep-earthquake
https://www.citypopulation.de/en/morocco/admin/b%C3%A9ni_mellal_kh%C3%A9nifra/081__azilal/
https://www.citypopulation.de/en/morocco/admin/b%C3%A9ni_mellal_kh%C3%A9nifra/081__azilal/
https://www.citypopulation.de/en/morocco/admin/b%C3%A9ni_mellal_kh%C3%A9nifra/081__azilal/
https://www.citypopulation.de/en/morocco/admin/b%C3%A9ni_mellal_kh%C3%A9nifra/081__azilal/
http://www.repec.eae.fea.usp.br/documentos/Haddad_Araujo_Idrissi_Ihezagire_Bouazzaoui_12WP.pdf
https://www.france24.com/en/africa/20230909-%F0%9F%94%B4-live-hundreds-killed-in-devastating-morocco-earthquake
https://reliefweb.int/report/morocco/2023-morocco-earthquakes-response-situation-report-3-september-11-2023

Background information

The majority of the population lives in rural areas (over 80% as at 2014), and over 80% of
the land surface is mountainous (Taibi et al. 2019; IFAD accessed 13/09/2023).

Livestock breeding is the main livelihood in Azilal province, although small-scale cereal
farming occupies most of the cultivable land in mountainous areas (Taibi et al. 2019; UNDP
accessed 13/09/2023; Bernis-Fonteneau et al. 01/07/2023). The planting season is typically
from December—March, with harvesting for cereals done in June (Global Giving accessed
14/09/2023; Balaghi et al. 11/2013; USAID 01/10/1981).

The climate in Azilal province is semi-arid, with extreme temperatures during winters
and summers. The average rainfall in the province ranges from 550-700mm per year,
which is below the national average. The snow during winters accounts for 20-30% of
precipitation (Taibi et al. 2019; UNDP accessed 13/09/2023).

Changes in climatic conditions over the past decades include the increased frequency
and intensity of rainstorms, decreased snowfall and water levels, and increased drought
(UNDP accessed 13/09/2023). Extreme weather events contribute to the development of poor
soils that are susceptible to erosion, affecting food and pasture availability (Taibi et al.
2019). Climate change vulnerability among communities in Azilal province remains high
because of the combination of extreme weather events, soil degradation, high poverty
and illiteracy rates, and isolation, given that most of its people live in rural areas (Taibi et
al. 2019; UNDP accessed 13/09/2023; IFAD accessed 13/09/2023).

School enrollment rates are low in Azilal province, particularly among women, who
present with high illiteracy and poverty rates. Up-to-date information on poverty and
illiteracy rates in the province is lacking, although previous estimates put the poverty rate
at 9.3% in 2007 and the illiteracy rate at over 60% in 2014 (Taibi et al. 2019).
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MARRAKESH PREFECTURE (MARRAKESH-SAFI REGION)

Map 2. Main roads and airports of Marrakesh prefecture
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Earthquake-related deaths

15 (CNN 10/09/2023)

Total population (in 2014) 1,330,468 (City Population accessed 13/09/2023 b)

Population under 15 years old (in 2014) N/A

Population over 65 years old (in 2014) N/A

508.4/km2 (City Population accessed 13/09/2023

Population density (in 2014) b)

Poverty rates in Marrakesh-Safi region (in

2014) 11.3% (NEREUS 2020)


https://journals.openedition.org/rga/6612
https://www.ifad.org/en/web/operations/-/project/1100001727
https://journals.openedition.org/rga/6612
https://www.adaptation-undp.org/projects/spa-cba-morocco-resiliency-through-sustainable-farmingforestry-strategies-azilal-province
https://www.adaptation-undp.org/projects/spa-cba-morocco-resiliency-through-sustainable-farmingforestry-strategies-azilal-province
https://www.mdpi.com/2071-1050/15/13/10411
https://www.globalgiving.org/projects/community-organic-and-medicinal-tree-nursery-in-morocco/reports/?pageNo=13
https://www.globalgiving.org/projects/community-organic-and-medicinal-tree-nursery-in-morocco/reports/?pageNo=13
https://www.researchgate.net/publication/258807169_Agrometeorological_Cereal_Yield_Forecasting_in_Morocco
https://pdf.usaid.gov/pdf_docs/PNAAK291.pdf
https://journals.openedition.org/rga/6612
https://www.adaptation-undp.org/projects/spa-cba-morocco-resiliency-through-sustainable-farmingforestry-strategies-azilal-province
https://www.adaptation-undp.org/projects/spa-cba-morocco-resiliency-through-sustainable-farmingforestry-strategies-azilal-province
https://journals.openedition.org/rga/6612
https://journals.openedition.org/rga/6612
https://journals.openedition.org/rga/6612
https://journals.openedition.org/rga/6612
https://www.adaptation-undp.org/projects/spa-cba-morocco-resiliency-through-sustainable-farmingforestry-strategies-azilal-province
https://www.ifad.org/en/web/operations/-/project/1100001727
https://journals.openedition.org/rga/6612
https://arabic.cnn.com/middle-east/article/2023/09/10/morroco-updates-10-sep-earthquake
https://www.citypopulation.de/en/morocco/marrakechsafi/
https://www.citypopulation.de/en/morocco/marrakechsafi/
https://www.citypopulation.de/en/morocco/marrakechsafi/
http://www.repec.eae.fea.usp.br/documentos/Haddad_Araujo_Idrissi_Ihezagire_Bouazzaoui_12WP.pdf

Access constraints

Blocked roads and rubble on alleyways in Marrakesh are delaying access and assistance
delivery to earthquake victims (Al Jazeera 09/09/2023).

There are traffic build-ups on access roads as people seek to move out of Marrakesh,
and the use of roads as a shelter alternative is slowing down response times, posing
significant access constraints to aid responders (BBC 10/09/2023).

Impact overview

The earthquake affected an estimated 300,000 residents of Marrakesh, which was close
to the epicentre (OCHA 09/09/2023; BBC 10/09/2023).

Nine people died in Imlil village in the High Atlas Mountains after the earthquake caused
their houses to collapse (AA 09/09/2023).

Mohammed VI University Hospital in Marrakesh is receiving patients from across the
region and has had to treat some of the injured outside the hospital given a lack of space
(Al Jazeera 14/09/2023; CNN 09/09/2023). As at 9 September, the high patient caseload from
the remote mountainous region in al-Haouz province adding to the injured residents
of Marrakesh had completely overwhelmed the prefecture’s health infrastructure (AP
13/09/2023; CNN 09/09/2023; Al Jazeera 14/09/2023).

The damage and destruction of buildings have led to widespread displacement among
the earthquake-stricken population. Survivors are seeking shelter in open spaces, such as
roads, because their houses are damaged or have collapsed or out of fear of the collapse
of already damaged buildings (Reuters 10/09/2023; CNN 09/09/2023; US News 10/09/2023).

Background information

Marrakesh is a UNESCO-protected site (Euronews 11/09/2023). The Marrakesh Prefecture
holds historical and cultural heritage as a religious hub and tourist destination (CNN
11/09/2023). The medina (old city) Marrakesh sustained significant damage during the
recent earthquake (Int'l Charter/UNOSAT 10/09/2023; The Guardian 10/09/2023).

Marrakesh receives minimal precipitation because of its arid-like climate. The prefecture
experiences its hottest period from May—-September. Winter runs from December—
February and will likely worsen shelter needs (Hellotickets accessed 14/09/2023). The annual
average rainfall in the region is 347mm (Weather & Climate accessed 13/09/2023).

Marrakesh is a densely populated urban centre with an estimated population of 1,049,690
as at 2023 (World Population Review accessed 13/09/2023). Because of its large population,
buildings are closely packed, allowing the earthquake to significantly damage buildings
across the city.

Thematic report | 14 September 2023 @

OUARZAZATE PROVINCE (DRAA-TAFILALET REGION)

Map 3. Main roads and airports of Ouarzazate province
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Earthquake-related deaths 417 (CNN 10/09/2023)

Total population (in 2020) 310,813 (City Population accessed 13/09/2023 c)

Population under 15 years old (in 2014) 89,255 (City Population accessed 13/09/2023 c)

Population over 65 years old (in 2014) 17,894 (City Population accessed 13/09/2023 c)

Projected population density (in 2020) 25.88/km? (City Population accessed 13/09/2023 c)
Poverty rates in Draa-Tafilalet region (in

2014) 10% (NEREUS 2020)


https://www.bbc.com/news/live/world-africa-66765971
https://reliefweb.int/report/morocco/morocco-earthquake-flash-update-1-9-september-2023-1700
https://www.bbc.com/news/live/world-africa-66760889
https://www.aa.com.tr/en/africa/survivors-recount-moment-earthquake-struck-morocco/2987325
https://www.msn.com/en-us/news/world/in-a-marrakesh-hospital-morocco-s-quake-survivors-ponder-what-comes-next/ar-AA1gG7ik
https://edition.cnn.com/middleeast/live-news/morocco-earthquake-09-09-2023/h_69c351342c7b9152f5ef81126034b373
https://apnews.com/article/morocco-earthquake-king-hospital-marrakech-ca6bc3852a7af309f1a93f2212d71391
https://apnews.com/article/morocco-earthquake-king-hospital-marrakech-ca6bc3852a7af309f1a93f2212d71391
https://edition.cnn.com/2023/09/09/europe/marrakech-morocco-earthquake-eyewitness-intl/index.html
https://www.msn.com/en-us/news/world/in-a-marrakesh-hospital-morocco-s-quake-survivors-ponder-what-comes-next/ar-AA1gG7ik
https://www.bing.com/ck/a?!&&p=ef7beffc5a270dddJmltdHM9MTY5NDU2MzIwMCZpZ3VpZD0xNGIxYzg4NC00MDMwLTY0OGUtMmNjOC1kYmFkNDFjYzY1ZDAmaW5zaWQ9NTE3OQ&ptn=3&hsh=3&fclid=14b1c884-4030-648e-2cc8-dbad41cc65d0&psq=Marrakech+sleeping+in+the+open&u=a1aHR0cHM6Ly93d3cucmV1dGVycy5jb20vd29ybGQvYWZyaWNhL21hbnktbWFycmFrZWNoLXNsZWVwLW91dGRvb3JzLXNlY29uZC1uaWdodC1hZnRlci1tb3JvY2NvLXF1YWtlLTIwMjMtMDktMTAv&ntb=1
https://www.bing.com/ck/a?!&&p=033b8b329d671a21JmltdHM9MTY5NDU2MzIwMCZpZ3VpZD0xNGIxYzg4NC00MDMwLTY0OGUtMmNjOC1kYmFkNDFjYzY1ZDAmaW5zaWQ9NTMxMA&ptn=3&hsh=3&fclid=14b1c884-4030-648e-2cc8-dbad41cc65d0&psq=Marrakech+sleeping+in+the+open&u=a1aHR0cHM6Ly9lZGl0aW9uLmNubi5jb20vMjAyMy8wOS8wOS9ldXJvcGUvbWFycmFrZWNoLW1vcm9jY28tZWFydGhxdWFrZS1leWV3aXRuZXNzLWludGwvaW5kZXguaHRtbA&ntb=1
https://www.bing.com/ck/a?!&&p=da6708568e5acb56JmltdHM9MTY5NDU2MzIwMCZpZ3VpZD0xNGIxYzg4NC00MDMwLTY0OGUtMmNjOC1kYmFkNDFjYzY1ZDAmaW5zaWQ9NTIwNQ&ptn=3&hsh=3&fclid=14b1c884-4030-648e-2cc8-dbad41cc65d0&psq=Marrakech+sleeping+in+the+open&u=a1aHR0cHM6Ly93d3cudXNuZXdzLmNvbS9uZXdzL3dvcmxkL2FydGljbGVzLzIwMjMtMDktMDkvbWFueS1pbi1tYXJyYWtlY2gtc2xlZXAtb3V0ZG9vcnMtZm9yLXNlY29uZC1uaWdodC1hZnRlci1tb3JvY2NvLXF1YWtl&ntb=1
https://www.euronews.com/travel/2023/09/11/morocco-earthquake-is-it-safe-to-travel-and-are-flights-to-marrakech-cancelled
https://edition.cnn.com/2023/09/10/africa/mosque-earthquake-damage-marrakech-intl/index.html
https://edition.cnn.com/2023/09/10/africa/mosque-earthquake-damage-marrakech-intl/index.html
https://reliefweb.int/map/morocco/preliminary-satellite-derived-damage-assessment-adassilal-haouz-68m-earthquake-08-09-2023-2211-utc-chichaoua-province-marrakech-safi-region-morocco
https://www.theguardian.com/world/2023/sep/09/morocco-earthquake-leaves-panicked-people-sleeping-in-street-reports
https://www.hellotickets.com/morocco/marrakech/marrakech-winter/sc-192-2311
https://weather-and-climate.com/average-monthly-precipitation-Rainfall-inches,Marrakesh,Morocco
https://www.bing.com/ck/a?!&&p=26a971249a9ef7f5JmltdHM9MTY5NDU2MzIwMCZpZ3VpZD0xNGIxYzg4NC00MDMwLTY0OGUtMmNjOC1kYmFkNDFjYzY1ZDAmaW5zaWQ9NTQ5Nw&ptn=3&hsh=3&fclid=14b1c884-4030-648e-2cc8-dbad41cc65d0&psq=population+in+marrakech&u=a1aHR0cHM6Ly93b3JsZHBvcHVsYXRpb25yZXZpZXcuY29tL3dvcmxkLWNpdGllcy9tYXJyYWtlY2gtcG9wdWxhdGlvbg&ntb=1
https://arabic.cnn.com/middle-east/article/2023/09/10/morroco-updates-10-sep-earthquake
https://www.citypopulation.de/en/morocco/admin/dr%C3%83%C2%A2a_tafilalet/401__ouarzazate/
https://www.citypopulation.de/en/morocco/admin/dr%C3%83%C2%A2a_tafilalet/401__ouarzazate/
https://www.citypopulation.de/en/morocco/admin/dr%C3%83%C2%A2a_tafilalet/401__ouarzazate/
https://www.citypopulation.de/en/morocco/admin/dr%C3%83%C2%A2a_tafilalet/401__ouarzazate/
http://www.repec.eae.fea.usp.br/documentos/Haddad_Araujo_Idrissi_Ihezagire_Bouazzaoui_12WP.pdf
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Access constraints + The houses in Ouarzazate are made with traditional pre-Saharan earthen construction

techniques using rammed earth and mud bricks, which are unable to withstand

Fallen boulders are possibly blocking some roads, delaying the response, but there is no earthquakes of this magnitude (lar-Salma EI Amghari accessed 13/09/2023; Spatial Experiments
specific information about this issue in relation to Ouarzazate province (NBC 09/09/2023). 29/04/2016).

There is limited information on access constraints in Ouarzazate, but the province is
close to urban areas in Marrakesh (Britannica accessed 13/09/2023).

Impact overview

The extent to which the earthquake has affected Ouarzazate is uncertain, but reports
indicate significant damage. The houses in the area are built with traditional earthen
materials that may not have been able to withstand the impact of the earthquake. The
province is also situated near the epicentre of the earthquake and at the foot of the Atlas
Mountain, increasing the likelihood of severe damage to both houses and buildings
(Britannica accessed 13/09/2023; BBC 14/09/2023).

People affected by the earthquake in Ouarzazate report the unequal distribution of aid
and need assistance from different sectors (food, NFls, shelter, health) (MWN 11/09/2023).

Health services are likely needed because of the unknown injuries and need for
psychological counselling resulting from the losses (HOPE 11/09/2023).

Shelter needs are expected even though the extent of the damage is unclear. There
are reports of significant damage to buildings and infrastructure in the affected areas,
including residential buildings in the province (Reuters 10/09/2023).

Background information

The economy of the province is heavily dependent on tourism. The province of Quarzazate
is a popular tourist destination that boasts a UNESCO World Heritage Site and has served
as a filming location for several movies (Morocco Tours Agency accessed 13/09/2023; Les Ateliers
etal. 11/2018). The Moroccan Government has made significant investments in sustainable
development in Ouarzazate province, including the construction of the Ouarzazate
solar plant, one of the largest solar power plants in the world (W+ accessed 13/09/2023;
PowerTechnology 06/03/2020). The latest news and information about the earthquake do not
mention any damage to the solar plant.

Ouarzazate province has a desert climate with hot, dry summers from May—October and
mild winters from December—February (Champion Traveler accessed 13/09/2023; Weather &
Climate accessed 13/09/2023).

The province receives minimal rainfall throughout the year, making it arid and it features
desert landscapes (Britannica accessed 13/09/2023; NASA 17/12/2022).


https://www.nbcnews.com/news/world/68-magnitude-earthquake-strikes-morocco-damaging-buildings-sending-peo-rcna104202
https://www.britannica.com/science/oasis-geological-feature
https://www.britannica.com/science/oasis-geological-feature
https://www.bbc.com/news/world-africa-66804078
https://www.moroccoworldnews.com/2023/09/357624/ouarzazate-locals-decry-unequal-aid-distribution-following-earthquake
https://reliefweb.int/report/morocco/2023-morocco-earthquakes-response-situation-report-3-september-11-2023
https://www.reuters.com/world/africa/magnitude-7-earthquake-strikes-morocco-gfz-2023-09-08/
https://www.moroccotoursagency.com/best-things-to-do-in-ouarzazate/
https://www.ateliers.org/fr/library/get/Topic_doc_OUARZAZATE_International_workshop_3_16november2018/
https://www.ateliers.org/fr/library/get/Topic_doc_OUARZAZATE_International_workshop_3_16november2018/
https://www.wplus.org/project/livelihoods-project-in-ouarzazate-morocco-2/
https://www.power-technology.com/projects/noor-ouarzazate-solar-complex/
https://weather-and-climate.com/average-monthly-Rainfall-Temperature-Sunshine,ouarzazate,Morocco
https://weather-and-climate.com/average-monthly-Rainfall-Temperature-Sunshine,ouarzazate,Morocco
https://www.britannica.com/science/oasis-geological-feature
https://earthobservatory.nasa.gov/images/151119/sunny-days-in-moroccos-ouarzazate-basin
https://8477405x.blogs.upv.es/ref2/
https://spatialexperiments.wordpress.com/2016/04/29/morocco-a-journey-to-traditional-building-crafts/
https://spatialexperiments.wordpress.com/2016/04/29/morocco-a-journey-to-traditional-building-crafts/
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