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Abstract. Dams and their reservoirs generate major impacts on society and the environment. In general, its relevance relies 

on facilitating the management of water resources for anthropogenic purposes, however, dams could also generate many po-

tential adverse impacts related to safety, ecology or biodiversity. These factors, and the additional effects that climate change 10 

could cause in these infrastructures and their surrounding environment, highlight the importance of dams and the necessity for 

their continuous monitoring and study. There are several studies examining dams both at regional and global scale, however, 

those that include the South America region focus mainly on the most renowned basins (primarily the Amazon basin), most 

likely due to the lack of records on the rest of the basins of the region. For this reason, a consistent database of georeferenced 

dams located in South America is presented: Dataset of georeferenced dams in South America DDSA. It contains 1,010 entries 15 

of dams with a combined reservoir volume of 1,017 cubic kilometres and it is presented in form of a list describing a total of 

24 attributes that include the dams name, characteristics, purposes and georeferenced location. Also, hydrological and addi-

tional information on the dam’s catchments is also included: catchment area, mean precipitation, mean near-surface tempera-

ture, mean potential evapotranspiration, mean runoff, population and equipped area for irrigation. Information was obtained 

from public records, governments records, existing international databases and from extensive internet research. Each register 20 

was validated individually and geolocated using public access online map browsers and then, hydrological and additional 

information was derived from a hydrological model computed using the Hydrosheds dataset. With this database, we expect to 

contribute the development of new research in this region. The database is publicly available in https://doi.org/10.5281/ze-

nodo.3885280 (Paredes-Beltran et al., 2020). 

1 Introduction 25 

Dams and their reservoirs provide continuous water supply for different anthropogenic necessities such as electric generation, 

water supply, irrigation, livestock or flood control. This becomes crucial in areas where there is a shortage of water resources 

either by seasonality or due to the increasing effects of climate change. However, in many cases these projects are controversial 

due to some associated negative impacts like the modification of stream systems, variation of ecological flows, alteration of 

biodiversity or due to the human resettlements these projects could generate. 30 
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In general, these structures cause major impacts and changes wherever these are implemented, which in return makes them 

relevant for research. Usually, dams are studied for various reasons and using different approaches, for example, studies that 

asses or propose improvements on construction methods for dams (Ladd, 1992; Noorzaei et al., 2006; Xu et al., 2012), examine 

improvements on monitoring the structural health or safety of the dam (Gabriel-Martin et al., 2017; Li et al., 2004; Sjödahl et 

al., 2008) or evaluate their behaviour during seismic or failure events (Alonso et al., 2005; Zabala and Alonso, 2011). Reser-35 

voirs associated with dams are also relevant, for instance, by examining the effects, impacts and management alternatives of 

sediments fluxes (Dai and Liu, 2013; Kondolf et al., 2014). Usually, these studies require knowing a minimum set of charac-

teristics of the dam, including their location and in most of the cases, need to be included into hydrological models. 

The influence and effects of dams on their surrounding environments is also relevant for research. For instance, the impacts 

caused by dams and reservoirs on water supply (Biemans et al., 2011; Bouwer, 2000; Khalkheili and Zamani, 2009), the 40 

potential effects of climate change on altered river networks (Döll et al., 2009; Nilsson et al., 2005), the prospective scenarios 

that climate change could cause on irrigation water (Chavez-Jimenez et al., 2015; Elliott et al., 2014; Garrote et al., 2015), the 

repercussions of dams on water resources and biodiversity (Bejarano et al., 2017; Liermann et al., 2012; Vörösmarty et al., 

2010) or the hydrological alterations caused by dams and reservoirs (Batalla and Go, 2004; Ibàñez and Prat, 1996). 

In South America, relevant studies about dams at a full regional scale are rather scarce and usually focus on aquatic biodiversity 45 

conservation (Barletta et al., 2010; Reis et al., 2016) or river segmentation (Castello et al., 2013; Fearnside, 2001; Latrubesse 

et al., 2017; Roberto et al., 2009) and in most of the cases their conclusions highlight that potential negative effects of dams 

are low to moderate. However, these studies generally present two important limitations when trying to reach a full region 

scale: first, these focus only on the most relevant or renowned basins such as the Amazon, Parana - El Plata or Orinoco, and 

second, these only consider a limited amount of dam records. 50 

There are several published dam databases that include information from South America. The largest and most recognized 

database is the World Register of Dams published by the International Commission on Large Dams (ICOLD, 2020) and reports 

1,922 dams entries for South America; nonetheless, this database is not georeferenced which limits its use. AQUASTAT 

database was presented by (FAO, 2015) but it has not been updated since 2015 and for South America only reports 344 entries 

of georeferenced dams. Finally, another relevant database is the GRanD database (Lehner et al., 2011) which has been updated 55 

for the year 2019 and accounts for 343 geolocated dam entries for South America.  
Here, we present an extensive and revised database with 1,010 registers of dams in South America, including information on 

their identification, the dam main characteristics, the dam purposes and their spatial location. Also, it includes hydrological 

and additional information derived from the HYDROSHEDS dataset (Lehner et al., 2008a): catchment area, mean near surface 

temperature, mean precipitation and mean potential evapotranspiration from the Climatic Research Unit (CRU) time-series 60 

dataset (Harris et al., 2020), mean runoff from the University of New Hampshire Global Runoff Data Centre (GRDC) compo-

site runoff field (Fekete et al., 2002), population data from the Global Rural-urban Mapping Project (GRUMP) (Center for 

International Earth Science Information Network CIESIN et al., 2011) and equipped area for irrigation from the Global Map 

of Irrigated Area dataset (Siebert et al., 2005). This database has been developed to provide researchers additional information 
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on dams in this region, with the expectation to further promote research either on a local, regional or global scale in any of the 65 

fields described. 

This database is publicly available free for use in https://doi.org/10.5281/zenodo.3885280 (Paredes-Beltran et al., 2020). 

2 Data description 

2.1 Study Area 

The study area is the continent of South America and includes Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Guyana, 70 

French Guyana, Paraguay, Peru, Suriname, Uruguay and Venezuela. A total of 1,010 catchments were considered which drain 

an area of approximately 5’283,000 square kilometres and discharge their waters to both the Pacific Ocean and the Atlantic 

Ocean; also, many of these catchments belong to some of the most emblematic rivers of the region such as the Amazon, the 

Parana - Rio de la Plata or the Orinoco River which drain water from several countries. Within each of this catchments, 

necessary observations were made to accurately locate dams with their respective reservoirs. 75 

The study area is diverse and full of contrasts due to its unique geography; for example, the Andes mountains are a continuously 

seismic region that covers the entire west coast of the continent, the Amazon rainforest in the central part of the continent, 

large semiarid plains in the southeast and also the Atacama desert, which is a region of extreme aridity in the southwest. To 

the north of the Andes we have the presence of large glaciers that mostly drain east to form several rivers, including some of 

the largest in the world such as the Amazon and the Paraná - Rio de la Plata in the south and the Orinoco river in the north. On 80 

the east coast of the continent, exist humid mountain formations that extend from Venezuela to northern Brazil. The climate 

on the continent is varied mainly due to its size and topography, but also due to its wind patterns and ocean currents. Around 

the equator, climate can be considered mainly as tropical and humid with large amounts of rain, which decreases while moving 

further north and south of the equator, where different weather patterns are find. In the southern part of the continent, the 

humid winds of the Pacific Ocean provide rain to several areas in the coast of Chile, this winds are blocked due to the Andes 85 

mountains, which causes low precipitation around the year in the Patagonia region in the southeast. The climate within the 

Andes mountains are characterized as dry and cold, which covers the highest mountains with snow all year round. The driest 

region in the continent is the Atacama Desert due to its almost zero humidity, and its located in the north of Chile and the south 

of Peru. There are also important climate phenomena in South America, for example "El Niño", which greatly increases pre-

cipitation at the northwest area of the continent and have been occurred between periods of two to seven years. 90 

2.2 Data sources 

2.2.1 Compilation of preliminary information 

A preliminary compilation of data regarding dams and reservoirs in the continent was first carried out to serve as a basis prior 

to the creation of this database. For this, two types of bibliographic sources were used: first, dams and reservoirs information 
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from currently published databases, and second, records available about dams, reservoirs and water resources, from govern-95 

ments and other official sources. In the first case, we used two well-known open access databases of dams and reservoirs: The 

GRanD (http://globaldamwatch.org/grand/, last access: 23 May 2020) database and the AQUASTAT (http://www.fao.org/aq-

uastat/es/databases/dams/, last access: 23 May 2020) database. It should be noted that although the WORLD REGISTER OF 

DAMS published by ICOLD is often considered to be the most comprehensive database on dams and reservoirs, is not open 

access nor has georeferenced entries, which ultimately led to discard it from this study. In the second case, it was noted that 100 

many governments keep up-to-date and comprehensive records of their water resources including dams and reservoirs. How-

ever, there were cases in which official information is not available. Table 1 details the public sources from which most of the 

information was obtained for each of the countries. 

2.2.2 Geolocation of entries 

To geolocate each dam record we used public access online map browsers such as: Google Earth 105 

(https://earth.google.com/web/, last access: 23 May 2020), Bing Maps (https://www.bing.com/maps, last access: 23 May 2020) 

and Open Street Maps (https://www.openstreetmap.org/#map, last access: 23 May 2020). Although these browsers do not 

provide us with the analytical capabilities of Geographic Information Systems (GIS) files and programs, these products are 

operative when visually searching for geographic locations and landmarks, as well as providing data that is often up to date. 

The coordinates in this database are described in decimal degrees using the WGS84 reference coordinate system. 110 

2.2.3 Hydrosheds 

To perform the analysis of the dam catchments, the HydroSHEDS (Hydrological data and maps based on SHuttle Elevation 

Derivatives at multiple Scales) dataset was used. This product allows users access to consistent hydrographic information on 

a regional scale at a resolution of 15 arc seconds and was derived primarily from the Shuttle Radar Topography Mission 

(SRTM). The dataset information was obtained from the public site (https://www.hydrosheds.org/downloads, last access: 23 115 

May 2020) in raster format and for this project we utilized 3 layers: void-free elevation, drainage direction and flow accumu-

lation. 

2.2.4 Climatic Research Unit (CRU TS 4.03) time-series dataset 

Mean monthly temperature, precipitation and potential evapotranspiration data was derived from the Climatic Research Unit 

(CRU TS 4.03) time-series dataset which is hosted by the UK's National Center for Atmospheric Science (NCAS) and pro-120 

duced by the University of East Anglia's Climatic Research Unit (CRU). The data in this dataset is provided in a resolution of 

0.5 degrees by 0.5 degrees grid and completely covers the South America continent from 1901 to 2018. This product is derived 

from periodic interpolation of data from a network of meteorological stations. For this database we used the current 4.03 

version, which is provided by the Center for Environmental Data Analysis (CEDA) website 

(https://crudata.uea.ac.uk/cru/data/hrg/#current, last access: 23 May 2020), in a NetCDF format. 125 
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2.2.5 University of New Hampshire Global Runoff Data Centre (GRDC) composite runoff field 

Runoff data was obtained from the University of New Hampshire Global Runoff Data Center (GRDC) composite runoff field, 

which is a product developed by the Water Systems Analysis Group (WSAG) at CSRC at the University of New Hampshire 

(UNH). The GRDC is a dataset that combines observed river discharge information with climate-driven water balance models 

in order to develop consistent composite runoff fields. The method applied in this product uses selected gauging stations data 130 

archives to a simulated topological network and compares them with outputs from water balance model (WBM) simulation 

performed by the authors. The data in this dataset is provided in a resolution of 0.5 degrees by 0.5 degrees in ASCII formats 

and was obtained from the product public site (http://www.compositerunoff.sr.unh.edu/, last access: 23 May 2020). 

2.2.6 Population data from the Global Rural-urban Mapping Project (GRUMP) 

The estimated population data for each of the dams catchment was derived from the Global Rural-Urban Mapping Project 135 

(GRUMP) provided by the Socioeconomic Data and Applications Center (SEDAC), which offers different georeferenced 

population datasets at continental, regional and national scales. The data was obtained from the products public site 

(https://sedac.ciesin.columbia.edu/data/collection/grump-v1, last access: 23 May 2020) in ASCII format in a 30 arc second 

resolution. 

2.2.7 Equipped Area for Irrigation from the Global Map of Irrigated Area dataset 140 

The equipped areas for irrigation for each dam catchment was extracted from the Global Map of Irrigated Areas dataset pro-

vided by the Food and Agriculture Organization of the United Nations and it was developed by combining sub-national irri-

gation statistics with geospatial information. This dataset is presented in a resolution of 0.5 degrees and it is presented in 

ASCII-grid formats. The files were obtained from the products public site (http://www.fao.org/aquastat/en/geospatial-infor-

mation/global-maps-irrigated-areas/, last access: 23 May 2020). 145 

2.3 Data processing 

2.3.1 Dams and reservoirs characteristics 

After an extensive review of available information about dams and reservoirs in South America, we determined that georefer-

enced information about dams in this continent is limited. It is one of the main reasons why we aimed to develop a new database 

that includes all the current consistent information available. This database is the result of the compilation and treatment of 150 

information available from existing public documents from national governments, existing open databases and other web 

sources. For this, we proceeded in three stages: first, we collected all the available published information on dams and reser-

voirs; second, we compared and validated this data with the existing information available from local and national govern-

ments; and finally, we determined the geolocation of each point. This information has been processed and we carried out an 
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extensive data validation and error checking, elimination of duplicate or inaccurate entries and completion of information 155 

where possible.  

First, we researched for the most relevant databases of dams and reservoirs available and found three consistent results: The 

World Register of Dams from ICOLD, the GRanD database and the AQUASTAT database of dams. After the initial inspection, 

we discarded the ICOLD database because even though it is widely considered as the largest database on dams with over 

57,985 entries worldwide and 1,922 dam entries in South America, it is not georeferenced nor it is an open-access database, 160 

which limits later validation of our results. Then, we inspected the AQUASTAT database (which has not been updated since 

2015) and collects detailed information of more than 14,000 dams; nonetheless, in the case of South America the list consists 

of 1,964 dams of which only 344 entries are georeferenced. Finally, we examined the GRanD database which presents 7,320 

entries, however, only 343 of those entries correspond to South America.  

Once initial information was collected from open-access databases to assemble our preliminary list, we examined public rec-165 

ords available from local and national governments in each country. We compiled them in order to compare this data with our 

preliminary list, data collected from governments and other public sources is available in different formats and in most cases 

required different types of approximation and treatment to obtain results. Each dam record was compared individually and in 

the case of correspondence it was accepted, in the case of countries where we did not find available public reports, we compared 

and verified our preliminary records with information available on the internet, emphasizing on dams with a reservoir capacity 170 

greater than one cubic hectometre, although some records with smaller volume of reservoir were included as these were able 

to be verified in a reliable manner. Finally, a supplementary search in the internet was performed in order to exclude gaps, 

mismatches or errors. 

Finally, the geolocation of the dams was assessed individually for each record. First, we verified and corrected the data of the 

preliminary list and then we carried out a second geolocation assessment for our final database using public access online map 175 

browsers like Google maps, Bing maps and Open Street maps. In most cases, it was necessary to carry out extensive exami-

nations for each dam since there were cases in which the names of the dams were not sufficient reference to locate them, thus, 

it was necessary to use additional references such as the nearby cities or villages, the reservoirs names, rivers names, or sec-

ondary or alternative names of the dams.  

2.3.2 Hydrological information of the reservoir’s catchments 180 

Hydrological information for each dam is also provided in this database: estimated catchment area, mean monthly precipita-

tion, mean monthly near-surface temperature and mean monthly potential evapotranspiration from the Climatic Research Unit 

(CRU TS 4.03) time-series dataset and mean monthly runoff from the University of New Hampshire Global Runoff Data 

Centre (GRDC) composite runoff field.  

Once the database dams were verified and accepted, each location point was aligned according to the Hydrosheds raster dataset 185 

(Lehner et al., 2008b) in order to determine the dams catchments. First, flow direction of each of the model raster cells was 
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computed by applying the “D8” algorithm. Second, the ridge cells between catchments were identified to delineate them. 

Finally, the catchment areas were calculated by counting the contributing above cells to each dam.  

Surface climate variables are commonly used inputs in studies like agriculture, ecology and biodiversity. For this reason, 

precipitation, near-surface temperature and potential evapotranspiration mean monthly values from 1901 to 2018 are included 190 

for each dam catchment in this database. This data was derived from the Climatic Research Unit (CRU TS 4.03) time-series 

dataset (Harris et al., 2014) which is a commonly used high-resolution gridded set and has been compared favourably with 

other climatic datasets (Beck et al., 2017; Jacob et al., 2007). First, datasets for each variable were downloaded in netCDF 

formats for monthly periods from 1901 to 2018. Then, these files were converted, resampled and aligned into raster formats 

in order to match the dam’s catchment model. Finally, a statistical analysis for each variable was calculated in order to derive 195 

mean monthly values of precipitation, near-surface temperature and potential evapotranspiration for each dam catchment. 

A basic requirement in the assessment of water resource systems is monthly runoff data. For this, the mean monthly runoff 

data for each dam was also included using the University of New Hampshire and Global Runoff Data Centre (UNH/GRDC) 

Composite Runoff field v1.0 (Fekete et al., 2002) that is often regarded as the best available runoff dataset for large scale 

models (Gonzàlez-Zeas et al., 2012; Lv et al., 2018), which combines river discharge measurements and water balance models 200 

and provides gridded high-resolution annual and monthly mean runoff series. The runoff dataset for South America was down-

loaded from the data product site in ASCII-grid formats, then, the file was converted, resampled and aligned in order to match 

the dam’s catchment model. Finally, a statistical analysis was applied in order to derive mean monthly runoff data for each 

dam catchment. 

2.3.3 Additional information 205 

Additional information for each dam is also provided: population within each dam catchment, estimated from the Global Rural-

urban Mapping Project (GRUMP) and irrigation area within each dam catchment, based on the Global Map of Irrigated Area 

dataset.  

Demographic data is usually a necessary input for studies that include urban or rural information on water resources assess-

ments. Population for each dam catchment is included on the database and was derived from the Global Rural-urban Mapping 210 

Project (GRUMP) (Center for International Earth Science Information Network CIESIN et al., 2011), which is often used as 

baseline data for studies that require large-scale maps of urban or rural areas (Florczyk et al., 2020; Mcdonald et al., 2011) and 

is based on polygons defined by the extent of the night-time light imagery and approximated urban extents from ground-based 

settlement points. Population data was downloaded from the data product site in ASCII-grid formats. The file was converted, 

resampled and aligned in order to match the dam’s catchment model, and a statistical analysis was applied in order to account 215 

the corresponding population for each dam catchment. 

Finally, hydrological data for irrigation is also included. Equiped area for irrigation for each dam catchment was obtained from 

the Global Map of Irrigation Areas dataset (Siebert et al., 2005) which is a global scale dataset of irrigated areas based on 

cartographic information and FAO statistics and is often used to provide valuable information about irrigation in hydrological 
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models (Wisser et al., 2008). Equipped area for irrigation data was downloaded from the data product site in ASCII-grid 220 

formats, then, the file was converted, resampled and aligned in order to match the dam’s catchment model. A statistical analysis 

was performed to account the equipped area for irrigation for each dam catchment.   

3 Results 

3.1 Dams and Reservoirs 

Once the review, refinement and processing of the data concluded, a total of 1,010 dam entries were accepted for our database, 225 

this represents a noticeable progress in the identification and geolocation of dams in the region and thus, enables the oppor-

tunity for new research that allows a more precise understanding of the water resources systems in the region. After a compar-

ison with other databases, 376 entries were similar to the AQUASTAT and GrAND databases; however, they were included 

in our database since the 1,010 entries were inspected and verified following the same procedure described in previous sections. 

Additionally, this database increases dam entries not only as a total regional number but also increases the number of entries 230 

per country, which means that with this database we also expect to contribute for new research in study areas that have not 

been considered to date due to the absence of reliable information. Table 2 details the entries in our database for each country 

considered in this study, including a comparison with the AQUASTAT and GrAND databases.  

Table 3 describes the 24 variables processed and accepted for this database. The estimated total reservoir volume of this 

database is 1,017 cubic kilometres and the largest reservoir belongs to the “Guri” dam in Venezuela with an estimated volume 235 

of 135 cubic kilometres. 

3.2 Hydrological Information 

The model derived from the Hydrosheds dataset allowed us to determine the catchment areas of this database, which were 

necessary to carry out the subsequent hydrological calculations. The accumulated area of the dam’s catchments is approxi-

mately 14’855,192 square kilometres with an average catchment of 18,385 square kilometres, the largest catchment belongs 240 

to “Jirau” dam in Brazil with an estimated area of 962,732 square kilometres. Table 4 describes the variables processed for the 

hydrological information and included in this database. Our results highlight the great influence and importance of the Amazon 

rainforest in the continent since most of the highest records are observed in this region. In the case of temperature, the highest 

annual record is located in the catchment of the “Malhada Vermelha” dam in Brazil with a temperature of 27.89 degrees 

Celsius. In the case of precipitation, the highest annual record is in the catchment of the “Petit Sout” dam in French Guiana 245 

with a total of 3,035.74 millimetres per year. The highest potential evapotranspiration record is documented for the catchment 

of the “Pilões” dam in Brazil with 1,713.32 millimetres per year. Finally, in the case of runoff, the highest annual recorded 

value is located in the catchment of the "Billings" dam, located in Brazil with 2,961.70 millimetres per year. On the other hand, 

the lowest records are observed mostly in the southern part of the continent in the Andes mountains, with the lowest tempera-

ture being recorded in July in the catchment of the “El Yeso” dam in Chile with -3.36 degrees Celsius, the lowest annual 250 
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precipitation occurs in the catchment of the "Austral" dam in Chile with 5.21 millimetres per year, and the lowest potential 

evapotranspiration is recorded in the catchment of the "Huelehueico" dam in Chile with 0.72 millimetres per day in June. 

Figure 2 details the annual average values for each of the hydrological variables included in this database. 

3.3 Additional Information 

Table 4 describes the variables processed for the additional information provided in this database. Both, in the case of popula-255 

tion and equipped areas for irrigation, the highest values belong to “Yacyreta” catchment dam with more than 55 million 

people in the case of population and more than 930,000 square kilometres of equipped areas for irrigation. Figure 3 depicts the 

values for population an equipped area for irrigation for all catchments in the database. 

5 Data limitations 

The information provided in this database cannot be considered error free since it has been prepared using the information 260 

available at the time of its elaboration. It should also be noted that although our database was created independently, through 

an individual investigation and based primarily on reports and documents available from each of the countries in the region, 

the database may include attributes of dams that are also reported by other existing dam databases such as ICOLD, AQ-

UASTAT and GRaND.  

6 Data availability 265 

The Database of Georeferenced Dams of South America (DDSA) is available in https://doi.org/10.5281/zenodo.3885280 

(Paredes-Beltran et al., 2020). 

7 Summary 

The database of georeferenced dams in South America (DDSA) has been developed to contribute to the improvement of water 

resources management in the region. The provision of reliable, high-resolution available data on dams and reservoirs will 270 

contribute in the assessment of freshwater ecosystems and communities both for present and future scenarios in this region, 

which to this date, have been restricted to a limited number of catchments due to the absence of available information, and 

thus, contributing to generate more informed decision-making processes in order to safeguard the future sustainability of the 

communities in this region.  

The 1,010 entries of dams present a total of 24 attributes. Each record has been included in the list after an individual review 275 

and its position has been determined considering public digital terrain models. In addition, the database also provides mean 

monthly hydrological information. With this increased spatial coverage and attributes information, this database could be used 
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as a baseline for further studies that address relevant issues regarding hydrology, ecology and people in the region. Also, with 

the inclusion of data for all the countries in the continent we also expect to contribute to an in-depth comprehension on the 

hydrological and environmental dynamics for the entire continent, and encouraging the generation of knowledge in areas that 280 

have not been considered in past studies.  

Finally, the data presented in this databased is largely based on open-access information available to date, therefore, it is 

necessary to expect for further contributions and monitoring in order to provide new data inputs and updates that may keep 

this database relevant to the public.  

Acknowledgments  285 

The first author would like to acknowledge Universidad Técnica de Ambato for the financial support through its doctoral 

student mobility program (award no. 1886-CU-P-2018 Resolución HCU). The authors acknowledge the financial support of 

the Ministerio de Ciencia e Innovación (Spain) through the project SECA-SRH (PID2019-105852RA-I00). 

Author contributions.  

BEPB: Conceptualization, Investigation, Data curation, Validation, Software, Formal analysis, Methodology, Writing - origi-290 

nal draft, Writing - review & editing. ASW: Conceptualization, Formal analysis, Funding acquisition, Methodology, Valida-

tion, Writing - review & editing, Supervision, Resources. LG: Formal analysis, Software, Funding acquisition, Validation, 

Writing - review & editing, Supervision, Resources, Project administration.  

Competing interests.  

The authors declare that they have no conflict of interest.  295 

References 

Agencia Nacional de Aguas: Mapa Interativo das Barragens Cadastradas no Sistema, Sist. Nac. Informações sobre Segurança 

Barragens SNISB [online] Available from: http://www.snisb.gov.br/portal/snisb/mapas-tematicos-e-relatorios/tema-1-1 

(Accessed 21 November 2019), 2019. 

Alonso, E. E., Olivella, S. and Pinyol, N. M.: A review of Beliche Dam, Geotechnique, 55(4), 267–285, 300 

doi:10.1680/geot.2005.55.4.267, 2005. 

Autoridad Nacional del Agua: Inventario de Presas en el Peru, Lima. [online] Available from: 

https://www.ana.gob.pe/etiquetas/inventario-de-presas, 2016. 

Barletta, M., Jaureguizar, A. J., Baigun, C., Fontoura, N. F., Agostinho, A. A., Almeida-Val, V. M. F., Val, A. L., Torres, R. 

https://doi.org/10.5194/essd-2020-188

O
pe

n
 A

cc
es

s  Earth System 

 Science 

Data
D

iscu
ssio

n
s

Preprint. Discussion started: 19 August 2020
c© Author(s) 2020. CC BY 4.0 License.



11 

 

A., Jimenes-Segura, L. F., Giarrizzo, T., Fabré, N. N., Batista, V. S., Lasso, C., Taphorn, D. C., Costa, M. F., Chaves, P. T., 305 

Vieira, J. P. and Corrêa, M. F. M.: Fish and aquatic habitat conservation in South America: A continental overview with 

emphasis on neotropical systems, J. Fish Biol., 76(9), 2118–2176, doi:10.1111/j.1095-8649.2010.02684.x, 2010. 

Batalla, R. J. and Go, C. M.: Reservoir-induced hydrological changes in the Ebro River basin ( NE Spain ), J. Hydrol., 290, 

117–136, doi:10.1016/j.jhydrol.2003.12.002, 2004. 

Beck, H. E., Dijk, A. I. J. M. Van, Levizzani, V., Schellekens, J. and Miralles, D. G.: MSWEP: 3-hourly 0.25◦ global gridded 310 

precipitation (1979–2015) by merging gauge , satellite , and reanalysis data, Hydrol. Earth Syst. Sci., 21, 589–615, 

doi:10.5194/hess-21-589-2017, 2017. 

Bejarano, M. D., Sordo-Ward, Á., Alonso, C. and Nilsson, C.: Characterizing effects of hydropower plants on sub-daily flow 

regimes, J. Hydrol., 550(2005), 186–200, doi:10.1016/j.jhydrol.2017.04.023, 2017. 

Biemans, H., Haddeland, I., Kabat, P., Ludwig, F., Hutjes, R. W. A., Heinke, J., Von Bloh, W. and Gerten, D.: Impact of 315 

reservoirs on river discharge and irrigation water supply during the 20th century, Water Resour. Res., 47(3), 1–15, 

doi:10.1029/2009WR008929, 2011. 

Bouwer, H.: Integrated water management: Emerging issues and challenges, Agric. Water Manag., 45(3), 217–228, 

doi:10.1016/S0378-3774(00)00092-5, 2000. 

Castello, L., McGrath, D. G., Hess, L. L., Coe, M. T., Lefebvre, P. A., Petry, P., Macedo, M. N., Renó, V. F. and Arantes, C. 320 

C.: The vulnerability of Amazon freshwater ecosystems, Conserv. Lett., 6(4), 217–229, doi:10.1111/conl.12008, 2013. 

Center for International Earth Science Information Network CIESIN, Columbia University, The World Bank and Centro 

Internacional de Agricultura Tropical CIAT: Global Rural-Urban Mapping Project, Version 1 (GRUMPv1): Population Count 

Grid, [online] Available from: https://doi.org/10.7927/H4VT1Q1H, 2011. 

Chavez-Jimenez, A., Granados, A., Garrote, L. and Martín-Carrasco, F.: Adapting Water Allocation to Irrigation Demands to 325 

Constraints in Water Availability Imposed by Climate Change, Water Resour. Manag., 29(5), 1413–1430, 

doi:10.1007/s11269-014-0882-x, 2015. 

Comite Nacional Chileno de Grandes Presas: Icold Chile - Directorio de Presas, [online] Available from: 

http://www.icoldchile.cl/directorio/ (Accessed 21 November 2019), 2019. 

Dai, Z. and Liu, J. T.: Impacts of large dams on downstream fluvial sedimentation: An example of the Three Gorges Dam 330 

(TGD) on the Changjiang (Yangtze River), J. Hydrol., 480, 10–18, doi:10.1016/j.jhydrol.2012.12.003, 2013. 

Döll, P., Fiedler, K. and Zhang, J.: Global-scale analysis of river flow alterations due to water withdrawals and reservoirs, 

Hydrol. Earth Syst. Sci., 13(12), 2413–2432, doi:10.5194/hess-13-2413-2009, 2009. 

ElecAustro: Represa El Labrado, [online] Available from: 

http://www.elecaustro.com.ec/index.php?option=com_content&view=article&id=59&Itemid=73 (Accessed 9 February 335 

2020), 2020. 

Elliott, J., Deryng, D., Müller, C., Frieler, K., Konzmann, M., Gerten, D., Glotter, M., Flörke, M., Wada, Y., Best, N., Eisner, 

S., Fekete, B. M., Folberth, C., Foster, I., Gosling, S. N., Haddeland, I., Khabarov, N., Ludwig, F., Masaki, Y., Olin, S., 

https://doi.org/10.5194/essd-2020-188

O
pe

n
 A

cc
es

s  Earth System 

 Science 

Data
D

iscu
ssio

n
s

Preprint. Discussion started: 19 August 2020
c© Author(s) 2020. CC BY 4.0 License.



12 

 

Rosenzweig, C., Ruane, A. C., Satoh, Y., Schmid, E., Stacke, T., Tang, Q. and Wisser, D.: Constraints and potentials of future 

irrigation water availability on agricultural production under climate change, Proc. Natl. Acad. Sci. U. S. A., 111(9), 3239–340 

3244, doi:10.1073/pnas.1222474110, 2014. 

FAO: AQUASTAT. [online] Available from: http://www.fao.org/aquastat/en/databases/dams, 2015. 

Fearnside, P. M.: Environmental impacts of Brazil’s Tucuruí Dam: Unlearned lessons for hydroelectric development in 

amazonia, Environ. Manage., 27(3), 377–396, doi:10.1007/s002670010156, 2001. 

Fekete, B. M., Vörösmarty, C. J. and Grabs, W.: High-resolution fields of global runoff combining observed river discharge 345 

and simulated water balances, Global Biogeochem. Cycles, 16(3), 15-1-15–10, doi:10.1029/1999gb001254, 2002. 

Florczyk, A. J., Melchiorri, M., Zeidler, J., Corbane, C., Schiavina, M., Freire, S., Sabo, F., Politis, P., Esch, T. and Pesaresi, 

M.: The Generalised Settlement Area: mapping the Earth surface in the vicinity of built-up areas, Int. J. Digit. Earth, 13(1), 

45–60, doi:10.1080/17538947.2018.1550121, 2020. 

Gabriel-Martin, I., Sordo-Ward, A., Garrote, L. and Castillo, L. G.: Influence of initial reservoir level and gate failure in dam 350 

safety analysis . Stochastic approach, J. Hydrol., 550, 669–684, doi:10.1016/j.jhydrol.2017.05.032, 2017. 

Garrote, L., Iglesias, A., Granados, A., Mediero, L. and Martin-Carrasco, F.: Quantitative Assessment of Climate Change 

Vulnerability of Irrigation Demands in Mediterranean Europe, Water Resour. Manag., 29(2), 325–338, doi:10.1007/s11269-

014-0736-6, 2015. 

Gonzàlez-Zeas, D., Garrote, L., Iglesias, A. and Sordo-Ward, A.: Improving runoff estimates from regional climate models: 355 

A performance analysis in Spain, Hydrol. Earth Syst. Sci., 16(6), 1709–1723, doi:10.5194/hess-16-1709-2012, 2012. 

Harris, I., Jones, P. D., Osborn, T. J. and Lister, D. H.: Updated high-resolution grids of monthly climatic observations - the 

CRU TS3.10 Dataset, Int. J. Climatol., 34(3), 623–642, doi:10.1002/joc.3711, 2014. 

Harris, I., Osborn, T. J., Jones, P. and Lister, D.: Version 4 of the CRU TS monthly high-resolution gridded multivariate 

climate dataset, Sci. data, 7(1), 109, doi:10.1038/s41597-020-0453-3, 2020. 360 

Hidroabanico: Hidroabanico, [online] Available from: http://www.hidroabanico.com.ec/portal/web/hidroabanico/descripcion 

(Accessed 9 February 2020), n.d. 

Ibàñez, C. and Prat, N.: Changes in the hydrology and sediment transport produced by large dams on the lower Ebro river and 

its estuary, Regul. Rivers Res. Manag., 12(November 1994), 51–62, doi:10.1002/(SICI)1099-1646(199601)12:1<51::AID-

RRR376>3.0.CO;2-I, 1996. 365 

ICOLD: World Register of Dams, Paris. [online] Available from: www.icold-cigb.net, 2020. 

Instituto Nacional de Estadistica: Principales Indicadores Ambientales, [online] Available from: 

http://www.ine.gov.ve/index.php?option=com_content&view=category&id=68:princ-indicadores# (Accessed 9 February 

2020), 2020. 

Instituto Nacional de Pesca: Embalse Chongón, [online] Available from: http://www.institutopesca.gob.ec/embalse-chongon/ 370 

(Accessed 9 February 2020), 2020. 

ISAGEN: Generacion de Energia, [online] Available from: https://www.isagen.com.co/SitioWeb/es/nuestro-

https://doi.org/10.5194/essd-2020-188

O
pe

n
 A

cc
es

s  Earth System 

 Science 

Data
D

iscu
ssio

n
s

Preprint. Discussion started: 19 August 2020
c© Author(s) 2020. CC BY 4.0 License.



13 

 

negocio/generamos-energia (Accessed 9 February 2020), 2020. 

Jacob, D., Bärring, L., Christensen, O. B., Christensen, J. H., Castro, M. De, Hirschi, M., Jones, R. and Kjellström, E.: An 

inter-comparison of regional climate models for Europe : model performance in present-day climate, Clim. Change, 81, 31–375 

52, doi:10.1007/s10584-006-9213-4, 2007. 

Khalkheili, T. A. and Zamani, G. H.: Farmer participation in irrigation management : The case of Doroodzan Dam Irrigation 

Network , Iran, , 96, 859–865, doi:10.1016/j.agwat.2008.11.008, 2009. 

Kondolf, G. M., Gao, Y., Annandale, G. W., Morris, G. L., Jiang, E., Zhang, J., Cao, Y., Carling, P., Fu, K., Guo, Q., Hotchkiss, 

R., Peteuil, C., Sumi, T., Wang, H.-W., Wang, Z., Wei, Z., Wu, B., Wu, C. and Yang, C. T.: Sustainable sediment management 380 

in reservoirs and regulated rivers: Experiences from five continents, Earth’s Futur., 2(5), 256–280, doi:10.1002/2013ef000184, 

2014. 

Ladd, C. C.: Stability evaluation during staged construction, J. Geotech. Eng., 118(8), 1288–1289, doi:10.1061/(ASCE)0733-

9410(1992)118:8(1288.2), 1992. 

Latrubesse, E. M., Arima, E. Y., Dunne, T., Park, E., Baker, V. R., D’Horta, F. M., Wight, C., Wittmann, F., Zuanon, J., Baker, 385 

P. A., Ribas, C. C., Norgaard, R. B., Filizola, N., Ansar, A., Flyvbjerg, B. and Stevaux, J. C.: Damming the rivers of the 

Amazon basin, Nature, 546(7658), 363–369, doi:10.1038/nature22333, 2017. 

Lehner, B., Verdin, K. and Jarvis, A.: New global hydrography derived from spaceborne elevation data, Eos (Washington. 

DC)., 89(10), 93–94, doi:10.1029/2008EO100001, 2008a. 

Lehner, B., Verdin, K. and Jarvis, A.: New global hydrography derived from spaceborne elevation data, Eos, Trans., 89(10), 390 

93–94, 2008b. 

Lehner, B., Liermann, C. R., Revenga, C., Vörösmarty, C., Fekete, B., Crouzet, P., Döll, P., Endejan, M., Frenken, K., 

Magome, J., Nilsson, C., Robertson, J. C., Rödel, R., Sindorf, N. and Wisser, D.: High-resolution mapping of the world’s 

reservoirs and dams for sustainable river-flow management, Front. Ecol. Environ., 9(9), 494–502, doi:10.1890/100125, 2011. 

Li, H. N., Li, D. S. and Song, G. B.: Recent applications of fiber optic sensors to health monitoring in civil engineering, Eng. 395 

Struct., 26(11), 1647–1657, doi:10.1016/j.engstruct.2004.05.018, 2004. 

Liermann, C. R., Nilsson, C., Robertson, J. and Ng, R. Y.: Implications of Dam Obstruction for Global Freshwater Fish 

Diversity, Bioscience, 62(6), 539–548, doi:10.1525/bio.2012.62.6.5, 2012. 

Lv, M., Lu, H., Yang, K., Xu, Z., Lv, M. and Huang, X.: Assessment of runoff components simulated by GLDAS against 

UNH-GRDC dataset at global and hemispheric scales, Water (Switzerland), 10(8), doi:10.3390/w10080969, 2018. 400 

Mcdonald, R. I., Douglas, I., Revenga, C., Hale, R., Fekete, B., Grimm, N. and Gro, J.: Global Urban Growth and the 

Geography of Water Availability , Quality , and Delivery, , 437–446, doi:10.1007/s13280-011-0152-6, 2011. 

Nilsson, C., Reidy, C. A., Dynesius, M. and Revenga, C.: Fragmentation and flow regulation of the world’s large river systems, 

Science (80-. )., 308(5720), 405–408, doi:10.1126/science.1107887, 2005. 

Noorzaei, J., Bayagoob, K. H., Thanoon, W. A. and Jaafar, M. S.: Thermal and stress analysis of Kinta RCC dam, Eng. Struct., 405 

28(13), 1795–1802, doi:10.1016/j.engstruct.2006.03.027, 2006. 

https://doi.org/10.5194/essd-2020-188

O
pe

n
 A

cc
es

s  Earth System 

 Science 

Data
D

iscu
ssio

n
s

Preprint. Discussion started: 19 August 2020
c© Author(s) 2020. CC BY 4.0 License.



14 

 

Paredes-Beltran, B. E., Sordo-Ward, A. and Garrote, L.: Dataset of Georeferenced Dams in South America (DDSA), , 

doi:10.5281/ZENODO.3885280, 2020. 

Programa de Desarrollo Agropecuario Sustentable (PROAGRO): Inventario Nacional de Presas, edited by Viceministerio de 

Recursos Hídricos y Riego (VRHR), Cochabamba. [online] Available from: https://www.bivica.org/file/view/id/2334, 2010. 410 

Reis, R. E., Albert, J. S., Di Dario, F., Mincarone, M. M., Petry, P. and Rocha, L. A.: Fish biodiversity and conservation in 

South America, J. Fish Biol., 89(1), 12–47, doi:10.1111/jfb.13016, 2016. 

Roberto, M., Santana, N. and Thomaz, S.: Limnology in the Upper Paraná River floodplain: large-scale spatial and temporal 

patterns, and the influence of reservoirs, Brazilian J. Biol., 69(2 suppl), 717–725, doi:10.1590/s1519-69842009000300025, 

2009. 415 

Siebert, S., Döll, P., Hoogeveen, J., Faures, J. M., Frenken, K. and Feick, S.: Development and validation of the global map of 

irrigation areas, Hydrol. Earth Syst. Sci., 9(5), 535–547, doi:10.5194/hess-9-535-2005, 2005. 

Sjödahl, P., Dahlin, T., Johansson, S. and Loke, M. H.: Resistivity monitoring for leakage and internal erosion detection at 

Hällby embankment dam, J. Appl. Geophys., 65(3–4), 155–164, doi:10.1016/j.jappgeo.2008.07.003, 2008. 

Subsecretaría de Recursos Hídricos: Inventario de Presas y Centrales Hidroeléctricas de la República Argentina, edited by 420 

Ministerio de Planificación Federal Inversión Pública y Servicios, Buenos Aires. [online] Available from: 

http://datos.minem.gob.ar/dataset/inventario-de-presas (Accessed 18 November 2019), 2010. 

Vörösmarty, C. J., McIntyre, P. B., Gessner, M. O., Dudgeon, D., Prusevich, A., Green, P., Glidden, S., Bunn, S. E., Sullivan, 

C. A., Liermann, C. R. and Davies, P. M.: Global threats to human water security and river biodiversity, Nature, 467(7315), 

555–561, doi:10.1038/nature09440, 2010. 425 

Wisser, D., Frolking, S. and Douglas, E. M.: Global irrigation water demand : Variability and uncertainties arising from 

agricultural and climate data sets, Geophys. Res. Lett., 35(L24408), 5, doi:10.1029/2008GL035296.This, 2008. 

Xu, B., Zou, D. and Liu, H.: Three-dimensional simulation of the construction process of the Zipingpu concrete face rockfill 

dam based on a generalized plasticity model, Comput. Geotech., 43, 143–154, doi:10.1016/j.compgeo.2012.03.002, 2012. 

Zabala, F. and Alonso, E. E.: Progressive failure of aznalcó llar dam using the material point method, Geotechnique, 61(9), 430 

795–808, doi:10.1680/geot.9.P.134, 2011. 

  

https://doi.org/10.5194/essd-2020-188

O
pe

n
 A

cc
es

s  Earth System 

 Science 

Data
D

iscu
ssio

n
s

Preprint. Discussion started: 19 August 2020
c© Author(s) 2020. CC BY 4.0 License.



15 

 

Table 1: Available public data records of dams per country 

COUNTRY AVAILABLE PUBLIC INFORMATION 
NUMBER OF 

ENTRIES 

GEOREFERENCED 

INFORMATION 

ARGENTINA Inventario de Presas y Centrales Hidroeléctricas de la República Argentina 

(Subsecretaría de Recursos Hídricos, 2010) 

31 No 

BOLIVIA Inventario Nacional de Presas Bolivia (Programa de Desarrollo 

Agropecuario Sustentable (PROAGRO), 2010) 

287 Yes 

BRAZIL Mapa Interativo das Barragens Cadastradas (Agencia Nacional de Aguas, 

2019) 

18,880 Yes  

CHILE Directorio de Presas (Comite Nacional Chileno de Grandes Presas, 2019) 107 No 

COLOMBIA Other (Internet pages) (ISAGEN, 2020) - No 

ECUADOR Other (Internet pages) (ElecAustro, 2020; Hidroabanico, n.d.; Instituto 

Nacional de Pesca, 2020) 

- No 

FRENCH GUYANA Not available - - 

GUYANA Not available - - 

PARAGUAY Not available - - 

PERÚ  Inventario de Presas en el Perú (Autoridad Nacional del Agua, 2016) 743 Yes 

SURINAME Not available - - 

URUGUAY Not available - - 

VENEZUELA Other (Internet pages) (Instituto Nacional de Estadistica, 2020) - No 
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Table 2: Number of new dam entries per country 435 

COUNTRY DDSA 

OTHER DATABASES 
NEW ENTRIES  

PER COUNTRY GRAND AQUASTAT 
SIMILAR ENTRIES 

TO DDSA* 

ARGENTINA 107 35 0 35 72 

BOLIVIA 66 3 56 57 9 

BRAZIL 507 182 0 182 325 

CHILE 73 10 0 10 63 

COLOMBIA 58 24 16 33 25 

ECUADOR 21 6 2 6 15 

FRENCH GUYANA 2 1 1 1 1 

GUYANA 3 0 0 0 3 

PARAGUAY 4 2 0 2 2 

PERÚ 73 13 0 13 60 

SURIMANE 1 1 0 1 0 

URUGUAY 13 4 0 4 9 

VENEZUELA 82 32 0 32 50 

TOTAL 1010 313 75 376 634 

* In some cases, AQUASTAT and GRanD entries were duplicated, so they were considered as a single entry 
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Table 3: List of variables processed for dams and reservoirs 

VARIABLE UNIT DESCRIPTION 

ID  Unique Id number for each dam 

NAME OF THE DAM  Name of the dam 

OTHER NAME  Alternative names given to the dam (aliases, former names) 

DECIMAL DEGREE LATITUDE Decimal Degrees Latitude coordinate of point location of the dam. 

DECIMAL DEGREE LONGITUDE Decimal Degrees Longitude coordinate of point location of the dam 

HEIGHT m Height of the dam above foundation expressed in meters 

LENGTH m Length of the dam measured at the crest expressed in meters 

RESERVOIR CAPACITY MCM Capacity of the reservoir expressed in million cubic meters 

RESERVOIR AREA sq. km. Area of the reservoir expressed in square kilometres 

RESERVOIR NAME  Name of the reservoir or water body, if different from the dam name 

RIVER  Name of the river in which the dam is located 

INTERNATIONAL  Indicates if the dams or reservoirs lie within more than one country 

YEAR OF COMPLETION  Reported year of completion of the dam 

FLOOD CONTROL  Use of the dam for Flood Control 

IRRIGATION  Use of the dam for Irrigation 

HYDROELECTRICITY  Use of the dam for Hydroelectricity 

NAVIGATION  Use of the dam for Navigation 

RECREATION  Use of the dam for Recreation 

WATER SUPPLY  Use of the dam for Water Supply 

OTHER USE  Use of the dam for other purposes 

COUNTRY  Name of country 

NEAREST TOWN  Name of the nearest town or city to the dam location 

STATE / PROVINCE  Additional information about the location of the dam 

NOTE  Specific comments of importance 

 

  440 
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Table 4: List of hydrological and additional information processed in this study 

VARIABLE UNIT DESCRIPTION 

CATCHMENT AREA sq. km. Calculated catchment area per dam expressed in square kilometres 

NEAR SURFACE 

TEMPERATURE 
◦C 

Calculated monthly average near surface temperature value derived from the Climatic Research 

Unit (CRU TS 4.03) time-series dataset per each dam catchment expressed in degrees Celsius 

PRECIPITATION mm/month 
Calculated monthly average precipitation value derived from the Climatic Research Unit (CRU TS 

4.03) time-series dataset per each dam catchment expressed in millimetres per month 

POTENTIAL  

EVAPOTRANSPIRATION 
mm/day 

Calculated monthly average potential evapotranspiration value calculated using the Pen-Monteith 

method derived from the Climatic Research Unit (CRU TS 4.03) time-series dataset per each dam 

catchment expressed in millimetres per day 

GRDC mm/month 

Calculated monthly average monthly runoff derived from the University of New Hampshire Global 

Runoff Data Centre (GRDC) composite runoff field per each dam catchment expressed in millime-

tres per month 

POPULATION People 
Calculated population data from the Global Rural-urban Mapping Project (GRUMP) per dam 

catchment 

IRRIGATION sq. km. 
Calculated irrigation area from the Global Map of Irrigated Area dataset per dam catchment ex-

pressed in square kilometres 
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Figure 1. Dataset of Georeferenced Dams in South America (DDSA) 

https://doi.org/10.5194/essd-2020-188

O
pe

n
 A

cc
es

s  Earth System 

 Science 

Data
D

iscu
ssio

n
s

Preprint. Discussion started: 19 August 2020
c© Author(s) 2020. CC BY 4.0 License.



20 

 

 

Figure 2. Hydrological Information processed for this study: a) Near Surface Temperature, b) Precipitation, c) Potential Evapotranspiration, 

d) Runoff 
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 450 

Figure 3. Additional Information processed for this study: e) Population, f) Equipped Area for Irrigation 
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