Mapping potential impacts of dams and reservoirs in South America

Bolivar Paredes-Beltran!2, Alvaro Sordo-Ward?!, and Luis Garrotel

1 Universidad Politécnica de Madrid, Escuela Técnica Superior de Ingenieros de Caminos, Canales y Puertos, Madrid, Spain (be.paredes@alumnos.upm.es),
2 Universidad Técnica De Ambato, Carrera de Ingenieria Civil, Facultad de Ingenieria Civil y Mecanica, Ambato, 180206, Ecuador (be.paredes@uta.edu.ec)

Summary Data and Methods Results
. . . 90° W 80° W 70° W 60° W 50° W 40° W 30° W 90° W 80° W 70° W 60° W 50° W 40° W 30° W 90° W 80° W 70° W 60° W 50° W 40° W 30° W -
o Providing reliable estimates Of the potential * The topological model for this study comprises 4,661 catchments = = it e e e e e e e e e e e e e e e e 3
: ¢ fh drauli 'nfr tructure in the river which cover the continental area of South America. The
impacts oy nyarautic 1 . astructu e_l IY HydroSHEDS dataset [1] was used to delineate the catchments 50 IEERRNN . ) | G- U N N OS5 oo PG 2 6 N :
systems of South America at a basin scale, is and the streams.
necessary in order to improve the ma nagement * Dams and reservoirs information was taken from the ‘Database : e 3
Of water resources in the region. of Georeferenced Dams in South America’ DDSA [2].
* Despite having the world's highest availability of * Historical monthly streamflow time-series were obtained from =1 % 0 Sy |\ a1 N e 2
water resources, water distribution across the the forcing of the PCR-GLOBWB [3] model into the ISIMP project ) )
tinent is un n ( me redions even [4]. Five global climate models were considered: GFDL, =1 0 RAd—Y 4| s gy ReaEeT - ) 5
conti .e IS uneven (some eg{o HadGEM2, IPSL, MIROC, NorESM1. Also, runoff information was
exp erlence Severe Wa ter ScarCI ty ) ‘ CO rl’eCtEd US|ng UNH / GRDC data SEt [5]. é Storageper Runoff-|— e SR N Y S torageperArea e e : Storageperperson é
» Dams and reservoirs play an important role in + Population data was derived from the GRUMP project [6]. * ' o * IeHighest * —
water resource mana gem ent and pro vide  Theirrigated areas were derived from the ‘Global Map of 5 , - S0 <t | |second | T """""""""""""""""""""""""" """"""""""""""""""""""""""" T 5
valuable and necessary human services. Irrigated Areas’ dataset [7]. - : [Third
: : 90°W  80°W  70°W  60°W  50°W  40°W  30°W © — B o SIS W— j lowest, . @0 j Lowest — 2
However, they are associated with several di 4 |7
environmental consequences. = z P
. . 5 N N S NN S N N N B S SN S [ E— T — S S N %
o We present a Continenta/_scale analysis Of -~ -~ 90° W 80° W 70° W 60° W 50° W 40° W 30° W 90° W 80° W 70° W 60° W 50° W 40° W 30° W 90° W 80° W 70° W 60° W 50° W 40°' W 30° W
reservoir distribution on the continent, both from . § Conclusions and Future Perspectives - Acknowledgements
a geographica/, hydrO/OgiCG/, and human e The potential impacts of reservoirs vary Signiﬁcantly across basins ! The first author would like to acknowledge Universidad Técnica de Ambato for
. . . . g h distributi f g g irc in th . the financial support through its doctoral student mobility programme (award
perspective. First, we COmpI/Ed a list Of . . ue to the uneven distribution ot dams and reservoirs in the i no. 1886-CU-P-2018. The authors acknowledge the financial support of the
hydrological characteristics such as mean annual region. i Ir\]/lolnlljsl’cljezrl(;)lgc_elglsegsclzaRZ_lror;)c;vaC|on (Spain) through the project SECA-SRH (grant
flow, reservoir water storage, runoff, catchment " " * The region with the highest potential for hydrological impacts is L |
’ : ’ o X Q the Rio Colorado basin in Argentina, where storage from reservoirs | References
areas, and population. Then, at the basin scale, . . | | | | | |
) | ) , Mean Eannual ﬂow can be a I most 35 times the reg|on S mean ann ual ru nOff. | 1. Lehner, B.; Verdin, K.; Jarvis, A. New Global Hydrography Derived from Spaceborne Elevation Data. Eos (Washington.
we conducted an analys,s of the dams potentla/ % Y anperyear - v . . . . . . | DC). 2008, 89 (10), 93-94. https://doi.org/10.1029/2008E0100001. 2. Paredes-Beltran, B. E.; Sordo-Ward, A.; Garrote,
. Q e Q  The hydrological region with the highest ratio of water storage is | L. Dataset of Georeferenced Dams in South America (DDSA). Earth Syst. Sci. Data 2021, No. 13, 213-229.
, . . . . : : https://doi.org/10.5194/essd-13-213-2021. 3. Van Beek, L. P. H.; Wada, Y.; Bierkens, M. F. P. Global Monthly Water
ImpaCtS. 0.5-5 ”La Plata”, aCCOUﬂtlng fOr apprOXImate|y 35% Of the continent's : Strzss: 1. Watir Balance and Water Availability. Water Resour. Res. 2011, 47 (7). y
* With this study, we expect to provide valuable s L total water storage o OMOD 4 e e e S 0 s
1 7 - >0-500 . . | ~ s://doi.or nas | ekete c’jré.smar. .' r.a s N
insights to researchers and water resource B 500-5,000 » In average, the dams in the continent can store 9,700 M3 of Water | J e e Coans s Dt et et e et ciobe
man agers about the Current and future poten tial 02 g per perSOn. : sioi]:c;cl.vem. Ty](c:les 2292, 1N6,:3)' 1k5;:1“-;|5|\—|1((3. Ihttp;.://jo.i.org./tlyo.::Z?A/ll9Z9§bOI(<)1C254t. 6.|C:nter f.or Inlt((;.-rn:;ic.)nallt
. . . LN R , LN . . - : ar | cience intformation Networ . ; o-um 1a r.1|ver5| ; e wor an ;. entro In err.1aC|ona e . ricu ura'
impacts of dams and reservoirs in South A Feservoir * The effects of reservoir storage on the water availability of the oAb st s s serin t (1M1 opdtinCour . sk secemmer
America CO ntl nent’S baSi NS W| ” be the fOCUS Of the resed r'Ch grou p'S futu e : K.; Feick, S. Development and Validation of the Global Map of Irrigation Areas. Hydrol. Earth Syst. Sci. 2005, 9 (5), 535—
) | 547. https://doi.org/10.5194/hess-9-535-2005.

Investigation.

UNIVERSIDAD

POLITECNICA
DE MADRID

UNIVERSIDAD
TECNICA DE AMBATO




