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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.

@
51nae Coordinates public institutions for the comprehensive management of

SISTEMA NACIONAL disaster risk in Uruguay
DE EMERGENCIAS
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What has been done so far at Durazno and Artigas
o000

Preliminary Alert System (SAP) at Incorporate  the  event-based
Cuareim river basin rainfall-runoff models into a model
centric forecast system (SATI-UY)
Q Q

2002 2011 2019
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2005 2017
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Developing of a event-based . ,
Preliminary Alert System (SAP) at Yi rainfall-runoff model of the Yi and Implementation of Delft-FEWS in
river basin. Cuareim river Uruguay
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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
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Development timeline (from scratch to operational system)

Feb
2019

I\

Nov
2019

&/

@)
Delft-FEWS initiative arises

o000
FEWS starts testing stage
COVID-19 in Uruguay Q
Change of August
government

authorities 2020

?@

National elections in Uruguay

@)

Contract signed

First mission (FEWS server setup)
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| May
Natheriande 2020

@
FEWS starts production stage

Begin development of hydrological models




FEWS-Uruguay: Main features

(IMPORT AND PREPROCESS

Different data source and type

Impart Numerical Weather Prediction

Transform daily data from 00:00 to 07:00

Convert water level into discharge

Automatic interpolation of water level measurement
Agaregate rainfall and discharge data

Data manual and automatic validation

\-

IMPORT OBSERVED AND FORECAST DATA

VALIDATION OF DATA

(HYDROLOGICAL MODELLING

Two river basin: Cuareim and i

Lumped and semi-distributed Sacramento Rainfall - Runoff conceptual model
Unit Hydrograph

Muskingum routing madel

Hydrological model forcing: GFS and GEFS (30 members + control run)
Forecast post-processing (percentile)

.

RUN HYDROLOGICAL MODEL UPDATE

RUN HYDROLOGICAL FORECAST

[ ERROR CORRECTOR

» Autoregressive Moving Average (ARMA) model

\
FLOOD MAPS
« Non conservative model method
« Predicted flood maps for Durazno and Artigas city
.
( Y
OPEN ARCHIVE
DELFT-FEWS OPEN ARCHIVE
» Save observed and simulated data for forecast verification
.
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Durazno (Ens)
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FEWS-Uruguay: Hydrological modelling
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Evapo- < .a % HPrecipitation
transpiration %; v

F: Free water

\Q#W“s &/_ Rrpstvious T: Tension water
N 3

» Aggregated models (Sacramento): like the :
one from Salto Grande that showed good $ ‘\
results in Artigas City e

« Semi distributed models (Sacramento +
Muskingum): using synthetic rating curves
for ungauged stations

Upper zone

Interflow
Surface runoff
Direct runoff

Lower zone
-

o+ — — — -

~~_Evapotranspiration

Baseflow

Head observations available
Trustable rating curve

Prism
storage = KQ

Head observations available
Non trustable or not existing There are 2 models for each basin in FEWS Uruguay
rating curve It's like a “mini ensemble” of hydrological models
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FEWS-Uruguay: Importing observed data

FEWS-UY Produccion (Operator Client)
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FEWS-Uruguay: Flood forecast

e/ xu@R 7
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* FEWS-Uruguay forecast the water level and projects it through a
Digital Elevation Model (DEM)

&7 e ; B L0z I . .
| 8 . - BT * Do not represent a hydrodynamic behaviour

» However, the method provide good results

flood forecast map at Durazno city in Uruguay
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Deterministic forecast at Durazno city in Uruguay

» Deterministic forecast using the GFS

« There is an ensemble forecast using the GEFS (30 members +
unperturbed run)
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FEWS-Uruguay in the decision making process
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N UNIVERSIDAD
DE LA REPUBLICA
termessserersttesensanananenenenents W URUGUAY " G 3 C)
: R . 3 ' Lk
. = i K inumet e ey
ey S -
! - I
| NATIONAL HYDROLOGICAL SERVICE :
| I NATIONAL EMERGENCY SYSTEM
| v p } DINAGUA : )
I #‘% Direccién Nacional u s sinae
1= E I SISTEMA NACIOMNA
| — Al SITUATION AND FORECAST ROOM MONITOR  ANALYSE  REPORT COMMUNICATE «—— .‘, E:
! Delft-FEWS > . vl =
FEWS-Urugua ’ . TAKE ACTION: EVACUATIONS, CLOSE ROADS
I g y & g - 1‘ . I L J
TECHNICAL DISCUSSION I
' l
' |
' l

DINAGUA
Direccién Nacional
de Aguas




@ e Ministerio DI,NAGHA ional
i1 de Ambiente glr:ccmnNaclona
DEPARTAMENTO CENUR Dg'&";g:&[;ﬁzA e Aguas
DEL AGUA Litoral Norte URUGUAY
- == .
FEWS-Uruguay in the decision making process at DINAGUA
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Delft-FEWS

FEWS-Uruguay
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; Durazno (Ens)

Normal situation

Mot internal or external
communication
required

Daily review of the
forecasts

Some possibility of a
flood event in the next
72-144 hours

Observed water level is
>75% of the moderate
flood threshold

Internal notification via
email (e-mail) about the
change in the level of
alert

Mo external
communication required

There is a possibility of a
minor flood event in the next
48-72 hours

Observed water level is
>00% of the moderate flood
threshold

Internal notification via
email (e-mail) about the
change in the level of alert

Send a daily Flood report
to the local and National
Emergency System (SINAE,
CECOED)

Keep a constant
communication with local
and national emergency
system (SINAE, CECOED)

There is a high probability
of a moderate flood event
in the next 24-72 hours

Observed water level is
<00% of the moderate flood
threshold

Internal notification via
email (e-mail) about the
change in the level of alert

Send a daily Flood report to
the local and National
Emergency System (SINAE,
CECOED)

Keep a constant
communication with local
and national emergency
system (SINAE, CECOED)

This level of alert activate
when there is a confirmed
flood impact

Internal notification via
email (e-mail) about the
change in the level of alert

Waiting time to address the
issue kept increasing

Send a daily Flood report to
the local and National
Emergency System (SIMAE,
CECOED)

Keep a constant
communication with local
and national emergency
system (SINAE, CECOED)
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FEWS-Uruguay in the decision making process

Normal situation

Mot internal or external
communication
required

Daily review of the
forecasts

Some possibility of a
flood event in the next
72-144 hours

Observed water level is
>75% of the moderate
flood threshold

Internal notification via
email (e-mail) about the
change in the level of
alert

Mo external
communication required

There is a possibility of a
minor flood event in the next
48-72 hours

Observed water level is
>00% of the moderate flood
threshold

Internal notification via
email (e-mail) about the
change in the level of alert

Send a daily Flood report
to the local and National
Emergency System (SINAE,
CECOED)

Keep a constant
communication with local
and national emergency
system (SINAE, CECOED)

There is a high probability
of a moderate flood event
in the next 24-72 hours

Observed water level is
<00% of the moderate flood
threshold

Internal notification via
email (e-mail) about the
change in the level of alert

Send a daily Flood report to
the local and National
Emergency System (SINAE,
CECOED)

Keep a constant
communication with local
and national emergency
system (SINAE, CECOED)

EMERGENCY

This level of alert activate
when there is a confirmed
flood impact

Internal notification via
email (e-mail) about the
change in the level of alert

Waiting time to address the
issue kept increasing

Send a daily Flood report to
the local and National
Emergency System (SIMAE,
CECOED)

Keep a constant
communication with local
and national emergency
system (SINAE, CECOED)
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Example of flood report provided by DINAGUA
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Early (unexpected) employment of FEWS-Uruguay results

Tras informe del CECOED aumentd niimero de autoevacuados en
Durazno

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

* FEWS-Uruguay was on test mode at DINAGUA 7
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

MVOTMA DINAGUA
& toome o

INFORME DE SITUACK
POSSILIDAD DE ALERTA NARANIA £ O

En virtud de que el pico de creciente se producira durante la madrugada del domingo 28 de
junio, funcionarios del Centro Coordinador de Emergencia (CECOED) pidieron a dos
personas que viven a pocos metros del rio Yi su rapida autoevacuacion.

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

Alas mismas el CIB Santa Bernardina las auxilié y dio alimentos, amén de la opcion de ir a su

gimnasio o a la casa de algun familiar. A estar por datos recogidos por DURAZNO DIGITAL los

» 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)

mismos optaron por casa de familia, en tanto sus muebles y pertenencias fueron llevados al Club

Sportivo Yi, por asi haberse dispuesto en los protocolos de actuacion del Comité de Emergencia

para esta inundacion del rio Yi

En lo que tiene relacion con el rio, durante la noche sabatina las aguas habian pasado los 8.33

metros sobre su nivel normal y crecian a razén de 1 centimetro por hora, lo que indica que el

Nuevo Sistema de Prediccion que esta utilizando el CECOED -a instancias del SINAE- se ha
anticipado con exactitud a los hechos

Flood report provided by DINAGUA on Jun 24, 2020

Local journal reporting about “the new forecast system” during the flood
emergency at Durazno. Source: Durazno Digital


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

Lesson learned and comments

i

COMMUNICATION

Highly important to deliver the
proper information to the
person who takes action on
the field

OPERATOR

The forecast operator was able
to run different rainfall
scenarios in the hydrological
model using the modifier tool

FLOOD IMPACTS

Better decision are taken if you
include an analysis of the
possible impacts.

MODEL ERROR

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)

DINAGUA
Direccién Nacional
de Aguas

Ministerio
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UNCERTAINTY

DINAGUA assumed the risk of
uncertainty in the hydrological
forecast. However, it should be
communicated in  the flood
report.

ARMA MODULE

The ARMA error corrector is a great
tool to improve the reliability of
the forecast. However, it should be
calibrated with a set of ocbservation
and model runs.
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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)

Ciclima
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FEWS-Uruguay: Santa Lucia River Basin (2021 - 2023)
» Why Santa Lucia river basin?
(A) P, e O 79% of the water is used as drinking water
" A G O 13% is used for agricultural purposes
< Y 3 O Water quality and quantity issues
' / ‘ ( » Improve the flood early warning system by implementing an operational hydrological

* Implement a water allocation model (RIBASIM) in the basin to be used at DINAGUA for
water management and planning

DEFARTAMENTD [ FLOSDA

1 (
filutn \ W forecasting in the catchment

ugél(o

¢ ‘. - : » First steps in solving many water quality problems by getting a quantitative overview of
?, U, e ‘ the emissions of substances in Santa Lucia River basin.
e F i o * Runs of different scenarios for water planning in the catchment
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Contact

Jose Valles Pablo Gamazo

jose.valles.leon@gmail.com gamazo@unorte.edu.uy
jvalles@mvotma.qub.uy
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