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More frequent natural hazards in Uruguay

Deviations in rainfall 

Å Floods 

Å Droughts

Deviations in temperature regime

Å Frosts

Å Heat

Å Cold waves

Atmospheric phenomena

Å Hail

Å Frosts

Å Tornadoes

Å Squalls

Å Lighting



DISASTER DATE POPULATION INVOLVED

FLOODS MAY 2007 119.200

AUGUST 1967 38.063

AUGUST 1986 18.500

APRIL 1959 12.000

APRIL 1998 9.300

NOVEMBER 2009 8.000

MAY 2000 5.000

JUNE 2001 5.000

JUNE 1992 4.700

APRIL 2002 2.500

STORM SEPTEMBER 1993 2.500

JULY 2004 2.000



DISASTER DEATHS

FLOOD

NOVEMBER 2009 NINE

1967 EIGHT

MAY 2007 TWO

APRIL 1998 ONE

EXTREME LOW TEMPERATURES

JULY 2000 SEVEN

STORM WITH STRONG WINDS

23 AUGUST 2005 SEVEN

15 MARCH 2002 TWO

29 JUNE 1999 ONE

21 DECEMBER 1997 ONE



ECONOMIC IMPACT

Drought             Summer of 2000 and 2009

Floods               April 1959, 1967, May 2007

Windstorm         March 2002



FLOODS

It is estimated that approximately 15% of our land area is susceptible to floodings

The social consequences of these floods are made worse when they affect the

urban areas of coastal populations

Socio-economic impacts affect mainly housing, agricultural production, services,

transportation and communications infrastructure

Since the last decade of the 20th century, an increase has been found in Uruguay

in the frequency of extreme rainfall events



April 1959 FLOODS
12.000 evacuated

Rincón del Bonete

April 1959

Average rainfalls in the North in more than 600 mm. 

Maximum inTacuarembó Chico 

1.200 mm. Annual average in this area1.100 mm. 

http://upload.wikimedia.org/wikipedia/commons/d/d9/Escultura_conmemorativa_50_a%C3%B1os_Creciente_1959.JPG
http://es.wikipedia.org/wiki/Archivo:Creciente_del_59_en_Rinc%C3%B3n_del_Bonete_1959_Dique_Margen_Izquierda.jpg


RAINFALL MAY 2007

ANOMALIES MAY 2007

FLOODS MAY 2007

ANOMALIES JAN-MARCH 2007RAINFALL JAN-MARCH 2007

The worst flood event since 1959:

350/400 mm in 72 hours

Population involved 119.200 inhabitants

Population evacuated 12.000 inhabitants





NOVEMBER 2009

6.826 Evacuees



DROUGHTS
Uruguay, an essentially agricultural country, suffers drastically 

the consequences of the drought phenomena . 

The loss of natural pastures and crops, and the reduction of  

cattle stock go beyond the duration of the event and compromise 

production in subsequent years



INCREASE OF THE FREQUENCY OF LONG 

DROUGHTS
The year 2009 was a dramatic example, similar to 1989

The increase in the frequency of long droughts from periods of 20 years to 10 

years has strong economical consequences.

Economical losses of the agro during the dry period 

in 1999-2000 were U$S 250 million

2008-2009          U$S 400 million (1,3% GDP) Government       

U$S 869 million Enterprises information



JANUARY 2009

FEBRUARY 1989

IMPACT ON 

AGRICULTURAL SECTOR

GREEN INDEX



HIGH BASIN

MEDIUM BASIN

LOCAL BASIN

KM FROM  SALTO GRANDE

DAMS
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RIO NEGRO

AND 
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The country has an energy matrix supported 
mainly by hydroelectric generation, droughts 
often cause lack of energy

Droughts also lead to critical situations in the 
supply of drinking water to certain populations



OTHER NATURAL RISKS

·Frosts 

·Hail

·Tornadoes 

·Strong winds and squalls . Risks 
increase when these phenomena are 
accompanied by major lightning and 
sometimes hail.



FROSTS

White frostRadiation Frost

White Frost

Black Frost

Aversion Frost

Late Frost

INIA Information for agriculture



HAIL

http://www.google.com.uy/url?q=http://www.youtube.com/watch%3Fv%3DS08a36auY2s&sa=U&ei=J7DqTerOCcrs0gGHoMy_AQ&ved=0CCsQtwIwDQ&usg=AFQjCNGK_Su4olqDMp-EX6ZKjEH8J-6bhA


August 24 2005

STRONG WINDS



Natural risks related to CC

Weather trends have been affecting in increased 

frequency and intensity the associated natural 

risks, such as floods, droughts, storms and their 

negative implications for society and ecosystems 

in the country.



CLIMATE CHANGE IMPACT

The conclusions of the PNUD 2007-2008 document for 

Uruguay are the following :

Temperature increase   2020   0,3-0,5ºC           2050  1,0-2,5ºC

Sea level increase 2020  5-10 cm              2050  12-20 cm

Rainfall                 The actual average is 1.000-1.200 mm/year

The increase during the last 100 years was 20%

The trend : increases with very low rate 0,1-0,2 mm

Increase of frequency of extreme events as floods and 

long droughts with very strong negative economical 

impact in agro activities and hydroelectric generation



Perception and management of 
natural risks in Uruguay

Social issue : settlement and development of urban areas in 

floodable areas of cities. 

National or local authorities historical attitude before year 

1995: 

Their efforts were concentrated on preparing responses to 

emergencies and on the restoration and reconstruction after 

disasters, rather than on comprehensive risk management and 

implementation of policies on education, prevention and 

mitigation  based on environmental and land use planning and 

the development of contingency plans based on warning and 

management models.



The National Emergency System , SNE and 
institutional developments

Under the "International Decade for Disaster 

Reduction" (1990-1999) convened by the UN and 

the subsequent "International Strategy for 

Disaster Reduction", 

the "National Emergency System"  (SNE)

was created in Uruguay by Executive Order No. 

103/995 of February 24, 1995, later modified by 

Executive Order No. 371/995 of October 2, 1995.



Management perspective

Since 2005, the Government of Uruguay has 

been working under a multi-institutional 

approach, addressing the natural hazards issue 

from a risk management perspective and 

emphazising the concept of prevention.

The National Emergency System is 

created as "a permanent public systemò

Law No. 18,621 on October 25, 2009



The National System of Response to Climate Change 
and Variability 
Executive Order No. 238/009 of May 20, 2009

To coordinate and plan the public and private

actions required for risk prevention and climate

change mitigation and adaptation.

Other important legal instruments concerning risk

reduction and integral risk management in planning

are :

ÅThe Law of Land Use Planning and Sustainable

Development, Law No. 18,308 of June 18, 2008

ÅThe National Water Policy Law,

Law No. 18.610 of October 2, 2009



Recent actions at the institutional level in the 
field of natural risks

Facing the phenomena of urban flooding in Uruguay

In 2002, the DNH carried out the Itacuruzú Project to address a problem of 

flooding and water quality in the city of Melo, comprising the water 

regulation of Arroyo Conventos and its tributary, Arroyo Sauce, and 

integrated actions with the Master Urban Plan for the city. 

In 2003-2005, the DNH, together with the Hydraulic Research Institute of 

UFRGS (Brazil) and with the support of the World Meteorological 

Organization (WMO) and the Global Water Partnership (GWP), carried out 

the Pilot Project for Integrated Management of Floods in the Basin of Río 

Cuareim.



Durazno city
In the 2001-2002 period, the National Hydrography Office (DNH) 

developed an Emergency Plan against Floods for the City of 

Durazno with the participation of the SNE and the Municipality of 

Durazno and the support of the IDB, the OAS and the White 

Helmets Commission. 

In 2005, the DNH submitted a proposal to PROHIMET (Latin 

American Network for Monitoring and Forecasting of Hydro 

meteorological Phenomena) for a Pilot Project for Early Warning 

about Río Yí Flooding for the City of  Durazno, which was selected 

at the continental level in 2006 and implemented with the 

participation of several national institutions



The National Water and Sanitation Directorate (DINASA)was created within 
the MVOTMA in 2006, and changed its name to the National Water 
Directorate (DINAGUA) in 2011.

Its specific responsibility is to address the issue of urban 

flooding and drainage from a comprehensive risk 

management approach and with inter institutional and 

social participation, acting as the link among departmental 

governments and local actors. An interdisciplinary working 

group was created with this purpose, and training courses 

were organized throughout the country on topics such as 

Urban Flooding Management, Rainwater Plans, Social 

Participation in Water Management in the City, etc.

DINAGUA is currently at a very advanced stage in the development of a 

standardon Flood Bank Guidelines



Artigas, Treinta y Tres , Rivera y Durazno cities

Flood risk maps are being developed for cities 

with more than 10,000 inhabitants along the 

banks or shores of water bodies. 

Those corresponding to the cities of Artigas and 

Treinta y Tres are ready, and those for the cities 

of Rivera and Durazno are in progress.



PHYSICAL MAP


