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Assessment of SHP sites for development represents a high proportion of overall 

project costs. Moreover, the sites are often located in remote areas with limited 

access to engineering teams. 

This assessment has been constrained by the lack of information on river flow, river 

topography and hydropower potential, especially in the African and some Latin 

American river systems.

Tools are needed to help in assessing preferred SHP sites. 

The advent of GIS technologies has enormous use to capture the range of spatial 

information at a catchment level for hydropower purposes. The assessment  is 

carried out automatically using the GIS tool (e.g., ArcGIS Spatial Analyst etc.).

1. Introduction
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❑ A number of countries using advanced GIS technology developed interactive 

web-based maps of hydropower resources (e.g., US ORNL: HydroSource Data 

Explorer; GECOsistema: Pan-European small hydropower atlas). 

❑ Available at online platforms indicating individual site locations and various 

key datasets - energy, hydrology, environmental and economic parameters, 

enabling users to freely and instantaneously obtain the necessary information.

❑ Hydropower atlases (map viewers) are primarily published on commercial 

ESRI ArcGIS, ArcGIS Online, Google Earth or open-source QGIS software. 

❑ Available in  some parts of Africa (e. g., ECOWAS ECREEE & Pöyry: GIS 

Hydro Resource Mapping in West Africa), Tanzania, and Madagascar and 

Latin America (Atlas of Colombia's Hydropower Potential).
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Objective: develop a web-based map of hydropower resources (or interactive 

hydropower atlas) in the selected countries of Africa and Latin America 

(Cameroon and  Uganda, Bolivia, Colombia and  Ecuador).  

Specific objectives: 

❑ collect topographic, hydrographic, hydrological, climate,  hydropower (e.g., 

operational HPPs) and environmental data in geospatial format. 

❑ create the digital elevation model (DEM) and delineate river network and 

catchment and sub-catchment areas and develop longitudinal profiles of streams. 

❑ model stream-reach theoretical hydropower potential.

❑ identify some 2,500+ potential hydropower sites with their key datasets. 

❑ publish collected and modelled geospatial data onto an open-access web-based 

platform.

2. Objectives 
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3. Materials & Methods

The HYPOSO Map – a web-based platform, an open-source GeoServer 

software.  GeoServer is a GIS server written in Java and designed for high 

interoperability. It allows users to input, process and publish geospatial data and 

supports data interchange from most spatial data sources using open standards. 

The HYPOSO Map consists of 20+ layers/sub-layers; they can be viewed on 

the map viewer. 

Available in English, French and Spanish and accessible at
https://www.opengis.lt/projects/hyposo/#9/-1.3944/-79.4295. 

https://www.opengis.lt/projects/hyposo/#9/-1.3944/-79.4295
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TDB

Thematic layers 

Target: 

2,500+ sites
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The river network and sub-catchment GIS layers were created with relevant 

attributes showing the theoretical hydropower potential. Beforehand, to 

delineate the river network and catchment, the digital elevation model (DEM) 

was used. MERIT Hydro DEM was developed from the existing spaceborne 

DEMs (SRTM3 v2.1) and represented the terrain elevations at a 3 arcseconds 

resolution (~90 m). This DEM was hydrologically conditioned, and the 

drainage network was enforced. 
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Splitting rivers 

into segments 

ArcGIS Pro tool was developed, 

which can complete all these 

procedures

HYPOSO Map

P= g*Q*H

A – catchment area, km2

Q - flow rate (monthly or annual)

H – elevation head, m

P – stream reach power, kW

g – gravitational acceleration
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Potential hydropower sites evaluation according to the GIS modelling
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Climate change projections of the precipitation

https://climateknowledgeportal.worldbank.org/

There is a close relationship between 

precipitation and run-of-river (RoR) scheme 

generation. Therefore, any changing trend in 

precipitation level can be reflected in 

hydropower potential. 

https://climateknowledgeportal.worldbank.org/
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INFORMATION ABOUT USAGE OF THE MAP VIEWER

Metadata
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This virtual hydropower atlas will be only a kind of discovery 

automatically. It enables users to freely and instantaneously 

obtain the approximate information to guide them with 

decision-making around the likelihood of site development.

The estimates modelled and derived will not represent the 

actual numbers feasible for engineering design. It will be the 

users' sole responsibility to determine whether  any site or 

river reach is worthy of further investment.

Spatial and other related  inaccuracies of this assessment 

cannot be entirely avoided due to the nature of the input 

geospatial data.
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Frontpage of the HYPOSO web map 

viewer.

Generated small catchments (CO). A 71.62 square 

kilometres catchment boundary is shown.

The HYPOSO Map – a web-based platform, is an open-source GeoServer software. 

It allows users to input, process and publish geospatial data and supports data 

interchange from most spatial data sources using open standards. 

4. RESULTS: Hyposo web-based interactive map
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River basins/Hydrographic zones (CO) 
Gauging stations (CO)

Mean annual flow, 

m3/s (CO) 

HYPOSO Map
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Operational hydropower plants (BO) 

Theoretical potential of a river reach (new stream-reach 

development) with a pop-up providing a brief description 

Available geospatial data sets can be explored and visualised by zooming, panning, and clicking on 

the map layers or icons to open the legend to this map.

There is also a possibility to download the geodata in KML or Shapefile format. 

HYPOSO Map
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TARGET:  
the HYPOSO Map includes information for 2,500+ potential sites (non-powered 

dams/weirs, new-stream reaches):  

• Bolivia – 475+, 

• Cameroon – 500+, 

• Colombia – 500,

• Ecuador – 475+, 

• Uganda: – 475+

Achieved 

Basic features

• Site type (e.g., run-of-the-river, reservoir, off-grid, or
central grid);

• Address, stream name, basin (hydrologic unit, water
management district), coordinates;

• Approximate capacity (MW), flow, and head;

• Environmental sensitivity (e.g., protected areas);

• Any opportunities for development (e.g., prior studies).
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Potential hydropower sites (BO). A pop-up providing a brief description.

HYPOSO Map
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Key characteristics of the potential hydropower sites at large (L) and 
their frequency distribution density  of capacities (P<20 MW) in Uganda 
(data extracted from the HYPOSO Map datasets) 
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Specific discharge (BO) 
Total hydropower  potential of the river basins 

(UG)

HYPOSO Map

To characterise the mean annual river flow, the specific 

discharge (l/s·km2) was mapped
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Concluding remarks 

❑ Hydropower atlases (web-based maps) based on GIS can be only a kind of

discovery, identifying sites automatically. In doing so, the pre-/feasibility

assessment would be much quicker and affordable.

❑ The estimates modelled and derived will not represent the actual numbers

feasible for engineering design. It will be the users' sole responsibility to

determine whether any site or river reach is worthy of further investment.

❑Minor refinements are still needed (text editing, proof-reading, copyright

permissions, bugs and other updates).

❑ The HYPOSO Map is available on the HYPOSO project website:

https://www.hyposo.eu

https://www.hyposo.eu/
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Thank you!

www.hyposo.eu
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Email: petras.punys@vdu.lt
Phone: +370 698 21458
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