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DESCRIPTION

This solar resource map provides a summary of estimated solar
photovoltaic (PV) power generation potential. It represents the average
daily/yearly totals of electricity production from a 1 kW-peak grid-
connected solar PV power plant, calculated for a period of 20 recent
years (1999-2018).

The PV system configuration consists of ground-based, free-standing
structures with crystalline-silicon PV modules mounted at a fixed position,
with optimum tilt to maximize yearly energy yield. The optimum tilt ranges
from 26° to 33° towards the equator. Use of high efficiency inverters is
assumed. The solar electricity calculation is based on high-resolution solar
resource data and PV modeling software provided by Solargis.

The calculation takes into account solar radiation, air temperature, and
terrain, to simulate the energy conversion and losses in the PV modules and
other components of a PV power plant. In the simulation, losses due to dirt
and soiling was estimated to be 3.5%. The cumulative effect of other
conversion losses (inter-row shading, mismatch, inverters, cables,
transformer, etc.) is assumed to be 7.5%. The power plant availability is
considered to be 100%.

The underlying solar resource database is calculated from atmospheric and
satellite data with a 30-minute time step, and a spatial resolution
of 1000 m.

ABOUT

The World Bank Group has published this solar resource map using data
from the Global Solar Atlas (GSA), to support the scale-up of solar power
in our client countries. This work is funded by the Energy Sector
Management Assistance Program (ESMAP), a multi-donor trust fund
administered by The World Bank and supported by 18 donor partners. It is
part of a global ESMAP initiative on Renewable Energy Resource Mapping
that covers biomass, hydropower, solar and wind. This map has been
prepared by Solargis, under contract to The World Bank, based on a solar
resource database that Solargis owns and maintains.

To obtain additional maps and information, please visit:
http://globalsolaratlas.info
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The World Bank, comprising the International Bank for Reconstruction and Development (IBRD) and the International
Development Association (IDA), is the commissioning agent and copyright holder for this publication, acting on behalf
of The World Bank Group. This publication, and the underlying dataset, is licensed by The World Bank under a Creative
Commons Attribution license (CC BY 4.0 IGO) with a mandatory and binding addition (please refer to the GSA website
for full terms and conditions of use https://globalsolaratlas.info/terms). Users should cite The World Bank as the data
provider, and make reference to ESMAP as the source of funding for this publication.

Map data sources:

Solar resource database and photovoltaic simulation software © 2019 Solargis + Administrative boundaries © 2016
Cartography Unit, GSDPM, World Bank Group + Map data © 2016 OpenStreetMap.org contributors « GeoNames.org
« Jarvis, A, H.l. Reuter, A. Nelson, E. Guevara, 2008, Hole-filled SRTM for the globe Version 4, available from the
CGIAR-CSI SRTM 90m Database (http://srtm.csi.cgiar.org) « Cartography © 2019 Solargis

Please refer to the GSA website for full citations of Map data sources https://globalsolaratlas.info/support.

Neither the World Bank, Solargis nor any of its partners and affiliates hold the responsibility for the accuracy and/or
completeness of the data and shall not be liable for any errors, or omissions. It is strongly advised that the map be
limited to use in informing policy discussions on the subject, and/or in creating services that better educate relevant
persons on the viability of solar development in areas of interest. As such, neither the World Bank nor any of its
partners on the Global Solar Atlas project will be liable for any damages relating to the use of the maps for financial
commitments or any similar use cases. Solargis has done its utmost to make an assessment of solar climate
conditions based on the best available data, software, and knowledge.

The boundaries, colors, denominations and any other information shown on this map do not imply, on the part of
The World Bank, any judgment on the legal status of any territory, or any endorsement or acceptance
of such boundaries.

Source: Global Solar Atlas 2.0 - Solargis database version: 2.1 « Map issue date: 2019-10-17
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Long term average of daily/yearly sum, period 1999-2018

Daily sum: < 3.8 4.2
- | T
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