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The Americas suffered in 
2012 from 79 natural 
disasters. 
 
Hydrological disasters 
(32.9%) and 
meteorological disasters 
(44.3%) occurred most 
often, followed by 
climatological (15.2%) and 
geophysical (7.6%) 
disasters. Compared to their 
occurrence in the decade 
2002 

Annual Disaster 
Americas (LAC+USA) 

Statistical Review 
2012 



The	  data	  upon	  which	  this	  report	  is	  based	  are	  maintained	  through	  the	  long-‐term	  support	  of	  the	  
US	  Agency	  for	  Interna<onal	  Development’s	  Office	  of	  Foreign	  Disaster	  Assistance	  (USAID/OFDA).	  

In 2012, the total number of victims from natural disasters 
decreased by 35.5% compared their 2002-2011 annual average.  
 
But the figure was contrasted. While the numbers of victims 
from hydrological and meteorological disasters decreased, 
both, by more than 63% compared to their 2002-2011 annual 
average, the number of climatological and geophysical disaster 
victims increased by, respectively, 33% and 70%.  



Focus areas 
 

1.  Vulnerability 
2.  Flood risk management 
3.  Governance and participation 
4.  Early warning and emergency 

management 
 
 Strategic activities 

1.  Research 
2.  Information networking 
3.  Education and training 
4.  Empowering communities 
5.  Technical assistance 

International Flood Initiative IFI-LAC 
for Latin America and the Caribbean 



OBJECTIVES 

•  Improve data collection and analysis for flood 
management 

•  Broaden the knowledge-base with respect to the risks 
and benefits of floods 

•  Take advantage of the benefits of floods 

•  Build on and improve institutional frameworks for 
flood management 

•  Develop area-specific adaptation strategies 

•  Develop approaches to assess and reduce vulnerability 

•  Improve flood plain management in urban and rural 
areas 



OBJECTIVES 

•  Increase the effectiveness of forecasts and people     
centered early warning systems 

•  Improve community responses to flood hazards 

•  Boost the capacity to cope with floods under climate change 

•  Develop participatory approaches to be used in a variety of 
contexts and cultural settings 

•  Increase flood awareness and preparedness in rural settings 

•  Incorporate flood management into school and university 
curricula 

•  Improve in-service training in all aspects of flood 
management 

•  Develop financial mechanisms for transferring risks and 
sharing losses from floods. 



Strategic activities 

1.  Research 
2.  Information networking 
3.  Education and training 
4.  Empowering communities 
5.  Technical assistance 

For example 

•  Frequency analysis of the 7-8 December 
2010 extreme precipitation in Panama 
Canal Watershed. 

•  Developing rainfall intensity duration 
frequency curves and national flood 
hazard maps for the Caribbean. 

FRAMEWORK FOR THE 
IMPLEMENTATION OF IFI-LAC 

ACTIVITIES 

Focus areas versus Strategic activities 
 



THE AVAILABILITY OF 
PRODUCTS SUCH TOOLS FOR 

DIGITALIZED RAINFALL 
HYDROGRAPHS PAPER DATA 

Javier Mendoza hydraccess, 2009 
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IFI flagship project : 
Bolivia y México 



EFFECTIVE FORECASTING AND EARLY WARNING MODELS, 
BASED IN GEOSTATISTIC APPROACH 

IFI flagship project : 
México, República 

Dominicana, Cuba y Haití 

Alfonso Gutiérrez and Leonel Encarnación, 2010-2016 

Methodologies for flood risk 
mapping including models at 
global (Geostatistic), regional 
or finer scale (Stochastic). 



RAINFALL STOCHASTIC DISAGGREGATION MODELS,  
CALIBRATION AND VALIDATION IN LAC REGION 

Since the use of various type and 
number of variables may lead to 
different boundaries in the resulting 
precipitation climates, it is helpful to 
select those precipitation related 
variables, which represent most of the 
information from all candidate 
variables. 

IFI flagship project : 
México y Perú 

Alfonso Gutiérrez and Leonel 
Encarnación, 2010-2015 



Roberto Mejía and Vladimir Contreras, 
2007 
 
Alfonso Gutiérrez, Vladimir Contreras 
and Roberto Mejía, 2009 
 
Alfonso Gutiérrez and Daniel Resendiz, 
2011, 2012, 2014 

18 marzo 2008 

IFI flagship project : México 
y Guatemala 

COMPUTER-SIMULATED DEFORMATION OF 
 MEANDERING RIVER PATTERNS 



•  Multi-hazard analysis 

•  Data for risk assessment 

•  Hydrologic, hydraulic and 
economic modeling 

•  Flood hazard mapping 

•  Structural and non-structural 
measures 

FLOOD RISK MANAGEMENT 

Julio Ordoñez and Alfonso 
Gutiérrez, 2010 - 2014 

IFI flagship project : 
Perú y México 



There are no countries in the 
Caribbean with nationally 
consistent flood hazard maps. 
This often leaves spatial and 
emergency planners with 
insufficient information to 
make important strategic 
decisions. 

RAINFALL AND FLOOD 
HAZARD MAPS 

Eduardo Planos and Alfonso 
Gutiérrez, 2011 - 2016 
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IFI flagship project : 
Cuba y México 
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Strategic activities 
1.  Research 
2.  Information networking 
3.  Education and training 
4.  Empowering communities 
5.  Technical assistance 

FRIEND (Flow Regimes from International 
Experimental and Network Data) is a cross-cutting 
project included in the scientific agenda of the 
International Hydrological Programme IHP.  
“MAXIMOS HIDROLOGICOS” project IFI-LAC 
and FRIEND was established in 2007, with the 
following working objectives: (i) Improving region-
scale spatial and temporal understanding of the 
hydrological regime; (ii) Sharing data from selected 
observation networks and experimental basins and (iii) 
Sharing and improving the hydrological analysis tools. 
 

     [ rainfall / flow / rainfall-runoff ] 



PROYECTO DE REGIONALIZACIÓN DE PRECIPITACIONES Y CAUDALES 
MÁXIMOS EN LATINOAMÉRICA Y EL CARIBE  

 

PRIMERA ETAPA : 
CURVAS Y ENVOLVENTE REGIONAL DE PRECIPITACIONES MÁXIMAS 

IFI flagship project 
with – IHP FRIEND 



WORKING MEETINGS 
Chiapas 2007, Paraguay 2009, Peru 2010, Guatemala 2011 

Querétaro 2013, Panamá 2014, La Habana 2015 



Strategic activities 
1.  Research 
2.  Information networking 
3.  Education and training 
4.  Empowering communities 
5.  Technical assistance 

REGIONALIZATION IN HYDROLOGY, BIVARIATE EXTREME 
VALUE DISTRIBUTION MODELS AND WATER BALANCE 

WORKSHOPS 

St.	  John,	  An<gua	  y	  Barbuda	  
In	  English	  

Hai<,	  en	  Francaise	   Panamá,	  en	  Español	  



Taller: Diseño de un ámbito para la 
formación de recursos humanos y la 
investigación en hidrometeorología en 
el Uruguay 
Uruguay, enero 2010 
 
Taller de Máximos Hidrológicos y Bases 
de Datos FRIEND – IFI 
Perú, mayo 2010 
Guatemala, junio, 2010 
 
Misión del Sector de Ciencias de la 
UNESCO, post-desastre en Haití 
República Dominicana, Haití, 
mayo, 2010 

EDUCATION AND TRAINING 



Uruguay enero, 2010 
Reunión de Coordinación de Programas, 
Proyectos y Grupos de Trabajo PHI-LAC 
 
República Dominicana 
noviembre 2010 
XII Cumbre de Información sobre el Recurso 
Hídrico. “La Información frente a Desastres 
Naturales”  
 
República Dominicana 
noviembre 2010 
Reunión del Grupo Asesor en Desastres 
Naturales y Desarrollo Sostenible. 

EUROCLIMA-Agua y CAZALAC 
Taller sobre "Variabilidad de las componentes del 
Balance Hidrológico Regional en America Latina" 
Panamá, mayo 2011 
 
VI Foro de análisis preservación y uso 
sustentable de los recursos hídricos. 
Panamá, junio, 2011 



•  The Gumbel Mixed model applied to storm 
frequency analysis. 

•  Methods for regional classification of streamflow 
drought series 

•  Spatially distributed watershed mapping and 
modeling 

•  Flood frequency analysis for non stationary annual 
peak records in an urban drainage basin 

•  Methods for estimating the magnitude and 
frequency of floods 

•  Urban hydrology for small watersheds 

•  Technique for simulating peak-flow hydrographs 

IFI-LAC TECHNICAL DOCUMENTS  



Strategic activities 
1.  Research 
2.  Information networking 
3.  Education and training 
4.  Empowering communities 
5.  Technical assistance 

BELLAVISTA

SAN MARTÍN BASIN 



GEOMORPHOLOGICAL AND ECOHYDROLOGICAL 
ORGANIZATION OF LOS IZOTES AND CALABAZAS RIVER 

BASINS, NAYARIT MEXICO 

This is a new approach in environmental sciences that promotes the 
integration between hydrology and ecology for a sustainable management of 
water resources. This project is sponsored by a Mexican enterprise (Punto 
Cero Ambiental) and an Swiss environmental group (Corteza Urbana). 



MASSACRE BASIN IN HAITI 

Globally, disaster risk management is aimed at 
reducing the deterioration of the environment 
and increasing the resilience of eco-systems, 
reducing losses in revenue-producing sectors, 
reinforcing crisis governance mechanisms, 
protecting infrastructures, and more generally 
avoiding deterioration in the population’s living 
conditions. This project is sponsored by IHP 
UNESCO LAC OFFICE, the University of 
Quisqueya and the Haiti government. 



CENTRO DE ESTUDIOS ECONÓMICOS 
Y SOCIALES DEL TERCER MUNDO  

ORGANIZACIÓN CONSULTIVA DE LA ONU, ESTATUS II 
 

INICIATIVA INTERNACIONAL SOBRE INUNDACIONES 
PROGRAMA HIDROLÓGICO INTERNACIONAL UNESCO. 

COORDINACIÓN REGIONAL PARA LATINOAMÉRICA Y EL CARIBE 
 

convocan a la comunidad científica de Latinoamérica y el Caribe a  
proponer candidatos para obtener el  

 

PREMIO LEANDRO 
ROVIROSA WADE 

2015 

Para mayores informes 
ifilacphi@uaq.mx  

Al mejor trabajo de posgrado en 
materia de Recursos Hídricos en 

Latinoamérica y El Caribe 

Leandro Rovirosa Wade, ilustre tabasqueño que 
descubre desde su niñez la imprevisible fuerza 
del agua, adolescente que deslumbra en la 
ingeniería mexicana. Reconocido por su 
profundo sentido social como Gobernador de 
Tabasco, además de su importante labor como 
Secretario de Recurso Hidráulicos. Reconoce a 
los jóvenes investigadores de Latinoamérica y el 
Caribe en su valiosa tarea de estudiar el agua.      

In association with the 
Centre for Economic and 

Social Studies of the Third 
World (CEESTEM), the 

Queretaro Water Research  
Center (CIAQ) and the 

International Water 
Association (IWA Mexican 

representation). 
 

LEANDRO ROVIROSA 
WADE POSTGRADUATE 

MERIT AWARD 2015 
 

To 
 

The PhD and Master’s by 
research work, in LAC 

region 



www.redciaq.uaq.mx 

Strategic activities 
1.  Research 
2.  Information networking 
3.  Education and training 
4.  Empowering communities 
5.  Technical assistance 



www.redciaq.uaq.mx 

Erosión hídrica Descarga de datos Curvas IDT Modelos lluvia-
escurrimiento 

Monitoreo 
de sequías 

Regionalización 
 hidrológica 

Desagregación 
de tormentas 

IDT Querétaro Visualizador 
de tormentas 

Almanaque Hietogramas Análisis de 
frecuencias 

Transformación 
de imágenes 

Hidroestimador Analizador 
de tormentas 

Interpolación 
espacial 

Transito 
de avenidas 

Semáforo de alerta 

HYDRO - 
INFORMATICS 

TOOLS 



Erosión hídrica 

Descarga de datos 

METHODOLOGIES TO ACCOUNT FOR 
MULTIPLE STRESSORS TOOL 



Curvas IDT 

Almanaque 

RAINFALL INTENSITY DURATION 
FREQUENCY CURVES TOOL 



www.redciaq.uaq.mx 

REAL TIME 
RAINFALL 
INTENSITY 

INTERPOLATION 
TOOL 



Semáforo de alerta 

EFFECTIVE 
FORECASTING 

AND EARLY 
WARNING 

 
[RAINFALL] 



Analizador 
de tormentas 

Gutiérrez-López y Rodríguez Bocanegra, 2013 

 
Figura 11.1 Histograma del huracán Bret 26/06/2005. Estación: EMA CPGM 
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Huracán Bret 26/06/2005 

 
Figura 11.4 Histograma del huracán Erika. Estación: EMA Matamoros. 
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Huracán Erika 15/08/2003 

Application of the theory 
of extreme events to 

problems of approximating 
probability distributions of 
Rainfall and Flow peaks 

(tool) 



Análisis de 
frecuencias 

FREQUENCY 
REAL TIME 
ANALYSIS 

TOOL 



Modelos lluvia-
escurrimiento 

EFFECTIVE FORECASTING AND 
EARLY WARNING   [FLOW / FLOOD] 



Hidroestimador 

STOCHASTIC MODELLING OF 
RAINFALL FROM SATELLITE DATA IN 

MEXICO AND THE CARIBBEAN 



Result of the risk mapping in the 
current states of available data.  
 
After Costa Rica and Mexico, 
one/several institution(s) develop 
flood risk mapping for the regular 
updating by each country of LAC 
Region. 

STOCHASTIC MODELLING OF 
RAINFALL FROM SATELLITE 

DATA IN COSTA RICA 

Sadi Laporte and Alfonso Gutiérrez, 2010-2015 

ZCIT 
IFI flagship project : 
México y Costa Rica 



RÍO	  ARANJUEZ;	  HURACÁN	  JOAN,	  OCTUBRE	  1988	  



CIAQ / IFI México 
104 mm 

Estimación cercana 

USA Costa Rica 
109 mm  



DEVELOPED HYDRO-INFORMATICS TOOLS FOR LAC 
REGION IN COLLABORATION WITH CIH  UNESCO 

CENTER BRAZIL-PARAGUAY 

•  Developed hydro-informatics 
tools for LAC Region in 
collaboration with CIH  
UNESCO Center. 

•  Collaboration in the Web Radio 
Agua Project CIH. 



IFI Session in ICFM6 
UNESCO, WMO, UNU, UNISDR and ICHARM 

This session aims to review and share the 
current state of activities of IFI 

contributing institutes on flood risk 
monitoring methodology and promote 

the future joint actions for achieving the 
IFI flagship project.  



www.ifilac.org	  



Queretaro Water Research Center  
Universidad Autónoma de Querétaro  
Cerro de las Campanas, s/n Qro.  
Col. Las Campanas 76010, México  
Tel. +52 (442) 192 1200 ext. 6401  
alfonso.gutierrez@uaq.mx 



“El agua, Origen de la Vida”. Diego Rivera 1951.  
Depósito de agua potable. Parque de Chapultepec, México. Thank you / Gracias . . .  









The	  UN	  General	  Assembly	  adopted	  the	  
Interna<onal	  Strategy	  for	  Disaster	  Reduc<on	  in	  December	  1999	  and	  
established	  UNISDR,	  the	  secretariat	  to	  ensure	  its	  implementa<on.	  
UNISDR,	  the	  UN	  office	  for	  disaster	  risk	  reduc<on,	  is	  also	  the	  focal	  
point	  in	  the	  UN	  system	  for	  the	  coordina<on	  of	  disaster	  risk	  
reduc<on	  and	  the	  implementa<on	  of	  the	  interna<onal	  blueprint	  for	  
disaster	  risk	  reduc<on	  -‐	  the	  "
Hyogo	  Framework	  for	  Ac<on	  2005-‐2015:	  Building	  the	  resilience	  of	  
na<ons	  and	  communi<es	  to	  disasters".	  

The	  Interna<onal	  Strategy	  for	  Disaster	  
Reduc<on	  builds	  upon	  the	  experience	  of	  the	  
Interna<onal	  Decade	  for	  Natural	  Disaster	  
Reduc<on	  (1990-‐1999),	  which	  was	  launched	  by	  
the	  General	  Assembly	  in	  1989	  


