Concentrated Solar Power Suitability in Morocco
Methodology
The purpose of this study was to determine suitability for concentrated solar power placement in Morocco
considering a number of different factors: irradiation, terrain, infrastructure, consumption, and hydrology. I
create separate layers for each suitability category, convert them to raster grids with preferable areas ranked
highest, then add these preference grids together to create a suitability map. Ultimately, I have produced a
suitability map that favors areas close to areas of high consumption—rather than, for instance, areas of low
population density.
Solar radiation: First, I exclude areas that receive less than 2000 kWh/m 2 of average annual solar irradiation. I then rank the remaining areas according to the level of solar radiation they receive—areas
that receive more are ranked higher.
Hydrology: Since CSP tends to use freshwater for cooling purposes, my analysis ranks areas close to
water sources as preferable. Areas at least 1km from bodies of water are ideal.
Consumption: To identify suitable areas close to regions that consume large amounts of energy, I rank
areas close to cities but more than 10km away highest.
Infrastructure: I consider two different types of infrastructure in my analysis: roads and utility lines.
In both maps, areas closer to roads and utility lines are preferable because they indicate lower costs of
construction.
Terrain: Croplands and highly forested areas are ranked lowly, since while they may technically be
suitable, they are unavailable for use. Other areas, included open spaces and desert areas, are ranked
highly. Incline is also an important factor, given that CSP plants tend to require a large, flat area for construction. I use an elevation dataset to first model slope, then rank areas with less than 4% slope; the
flatter the better.

Background
What is Concentrated Solar Power?

Conclusion

Concentrated Solar Power technology uses mirrors to reflect and concentrate sunlight onto central receivers
that convert the solar energy into heat. The converted thermal energy is then used to generate electricity.
CSP technology has received significant attention in recent years for its potential as a renewable energy
source—in countries that receive significant sunlight, it is anticipated to become a major source of power by
2020. According to the International Energy Agency (IEA), while CSP facilities are typically large and require
proper atmospheric and weather conditions to be effective, the primary limitation to CSP expansion is not
the availability of suitable land, but the distance between suitable land and areas of high consumption.

If Morocco seeks to minimize the distance between CSP facilities and areas of high consumption, it should
look to the central, eastern, and northeastern portions of the country. Even though large cities that consume large amounts of energy exist along its western coast, these areas are largely unsuitable. Interestingly, in an initial map, when I excluded proximity to areas of high consumption as a variable and included a measure of population density—targeting areas with low density—the suitability map looked
largely the same. This is likely because urban areas have much of the infrastructure necessary for low-cost
construction.

Why Morocco?
In recent years, Morocco has become a major arena for investment in solar technologies. The government
has announced an intention to generate 42% of its electricity from renewable energies by 2020, and Morocco’s Solar Plan indicates that the country will seek to generate 2000 MW from solar energy by that time.
While a number of CSP facilities are planned, under construction, or already operational in Morocco—
particularly in the north eastern region of the country—the problem of long-distance transmission to large
consumption centers remains an issue of concern.

Limitations
While my suitability map is relatively successful in identifying parts of central and eastern Morocco as
being most suitable for CSP project placement, it suffers from several major limitations. First, I elected
not to include several potentially important variables, such as protected land or slope direction—each of
which could play an important role in suitability analysis. Moreover, my utilities layer was relatively constrained; I suspect there are many more utility lines than are included in the dataset. Finally, my solar radiation dataset was relatively simply—that is, it gave only the amount of radiation in large chunks that
was only useful in identifying general areas with appropriate levels or solar energy.
References:

1. International Energy Agency. (2010). Technology Roadmap: Concentrating Solar Power. Retrieved from: https://
www.iea.org/publications/freepublications/publication/csp_roadmap.pdf;
2. Merrouni, A., Ab. Mazrhab, & A. Mezrhab. (2014). CSP sites suitability analysis in the Eastern region of Morocco. Energy
Procedia. 2270-2279. Retrieved from: http://ac.els-cdn.com/S1876610214006948/1-s2.0-S1876610214006948-main.pdf;
3. Solar Feeds. (May 2013) “World’s Largest CSP Project Started in Morocco.” Retrieved from: http://www.solarfeeds.com/
worlds-largest-csp-project-started-in-morocco/
4. Darby Sawchuck Photography, Retrieved from: http://dsphotographic.com/photos/morocco-part-i/
Data Sources:
Geographic Information Support Team (GIST) Repository, University of Georgia (2004); GADM Database of Global Administrative Boundaries; National Renewable Energy Laboratory (2003); Shuttle Radar Topography Mission (STRM); European Commission, Global Land Cover 2000; Tufts M: Drive
Class: UEP 232 – Introduction to GIS, Spring 2015
Project Coordinates: WGS_1984_UTM_Zone_29N
Cartography and Poster Design: Cory Felder

Solar Radiation

Cities

Water Bodies

Roads

Utility Lines

