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Background

• National Directorate of Water (DINAGUA) is part of the newly created Ministry of Environment of
Uruguay

• Contribute to the development of knowledge on water resources in Uruguay.

 Hydrological monitoring

 Tools for water resource evaluation, planning and management.

 DINAGUA Situation and Forecast Room

 Monitor the current hydrological conditions (droughts and floods)

 Hydrological forecasting

 Provide the relevant hydrological information (floods, drought) to the National Emergency System (SINAE) of
Uruguay.

Coordinates public institutions for the comprehensive management of

disaster risk in Uruguay



Floods 

Number of inhabitants who lives in flood area (under the 100-year return period). Source: IDU – DINAGUA

City of Durazno after de 2019 flood event. Source: SINAE 2019

City of Artigas after the 2018 flood event. Source: SINAE 2018



Incorporate the event-based

rainfall-runoff models into a model

centric forecast system (SATI-UY)

2002

Preliminary Alert System (SAP) at Yí

river basin.

2005

Preliminary Alert System (SAP) at

Cuareim river basin

2011

Developing of a event-based

rainfall-runoff model of the Yí and

Cuareim river

2017

2019

Implementation of Delft-FEWS in

Uruguay

What has been done so far at Durazno and Artigas



Main problems associated with Uruguay  flood forecast system in 2019

• Difficulties in keeping the system operating autonomously

• Implemented models based on events that did not
represent well some events

• Automation was not robust: modelers intervention was
necessary in certain events

• Difficulties in transferring models to public administration:
problems associated with ownership of developments

Salto Grande, Uruguay's largest hydroelectric plant (which is shared 

with Argentina) started using FEWS in 2014.

One of the cities with flood problems is in the basin of the Salto 

Grande reservoir

SINAE obtained funding to implement in DINAGUA FEWS and

generate flood forecasts based on models developed by the

University of the Republic



FEWS starts testing stage

Feb 

2019

Delft-FEWS initiative arises

Nov 

2019

Contract signed

First mission (FEWS server setup)

Begin development of hydrological models

May 

2020

August 

2020

FEWS starts production stage

Development timeline (from scratch to operational system)

National elections in Uruguay

Change of 

government 

authorities

COVID-19 in Uruguay

COVID-19 in 

Netherlands



FEWS-Uruguay: Main features



FEWS-Uruguay: Hydrological modelling 

Head observations available

Trustable rating curve

Head observations available

Non trustable or not existing 

rating curve

• Aggregated models (Sacramento): like the 

one from Salto Grande  that showed good 

results in Artigas City 

• Semi distributed models (Sacramento + 

Muskingum): using synthetic rating curves 

for ungauged stations 

There are 2 models for each basin in FEWS Uruguay

It's like a “mini ensemble” of hydrological models



FEWS-Uruguay: Importing observed data



FEWS-Uruguay: Flood forecast 

Deterministic forecast at Durazno city in Uruguay

flood forecast map at Durazno city in Uruguay 

• Deterministic forecast using the GFS

• There is an ensemble forecast using the GEFS (30 members +
unperturbed run)

• FEWS-Uruguay forecast the water level and projects it through a
Digital Elevation Model (DEM)

• Do not represent a hydrodynamic behaviour

• However, the method provide good results



FEWS-Uruguay in the decision making process 



FEWS-Uruguay in the decision making process at DINAGUA 



FEWS-Uruguay in the decision making process 

Example of flood report provided by DINAGUA



Early (unexpected) employment of FEWS-Uruguay results 

• Minor flood event at Durazno between Jun 26 and
28, 2020

• FEWS-Uruguay was on test mode at DINAGUA
Situation and Forecast Room. However, it was a
great opportunity to evaluate the forecast system.

• DINAGUA analysed the FEWS-Uruguay outputs and
submitted a daily flood report.

• Civil Protection in Uruguay (CECOED and SINAE)
took decision based on DINAGUA flood report

• Local journal reported that “the new forecast
system has provided accurate results”

• Although the forecast model was unable to predict
the time of the peak, the maximum water level was
very good (obs = 8.16 m, sim = 8.17 m)

Local journal reporting about “the new forecast system” during the flood 

emergency at Durazno. Source: Durazno Digital

Flood report provided by DINAGUA on Jun 24, 2020

https://www.duraznodigital.uy/2020/06/tras-informe-del-cecoed-aumento-numero.html


Lesson learned and comments



FEWS-Uruguay: Hydrological Drought Monitor 

• FEWS-Uruguay was configured to import data from the Drought Information System of the South of South America
(SISSA)

• SISSA s a virtual institution that operates within the framework of the Regional Climate Center for the South of
South America (CRC-SAS).

• Drought Index imported in FEWS-Uruguay

• Rainfall percentile

• Standardized Precipitation Index SPI

• Discharge percentile (ongoing)

• Discharge index SDI (ongoing)



FEWS-Uruguay: Santa Lucia River Basin (2021 – 2023) 

WFLOW RIBASIM D-EMISSIONS

• Why Santa Lucia river basin?

 79% of the water is used as drinking water

 13% is used for agricultural purposes

 Water quality and quantity issues

• Improve the flood early warning system by implementing an operational hydrological

forecasting in the catchment

• Implement a water allocation model (RIBASIM) in the basin to be used at DINAGUA for

water management and planning

• First steps in solving many water quality problems by getting a quantitative overview of

the emissions of substances in Santa Lucia River basin.

• Runs of different scenarios for water planning in the catchment
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