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Ecuador case study

•Early warning Systems
•Risk Transfer
•Building Resilience
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Ecuador: a multihazard country

Events Ocurrence in coastal provinces 1990 – 2015  

Data taken from: https://www.desinventar.org/es/

Extreme tides

Shoreline erosion

Surge

Water deficit

Floods

Extreme rainfall

Heat waves

Drougth

Storm / gale

Structure fire

Forest fire 

Epidemic

Pest

Biological
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Early warning system

How we define an Early Warning System 

(EWS)?

• An integrated system of hazard 

monitoring, forecasting and prediction, 

disaster risk assessment, communication 

and preparedness activities systems and 

processes that enables individuals, 

communities, governments, businesses 

and others to take timely action to 

reduce disaster risks in advance of 

hazardous events. (UN General 

Assembly, A/71/644, December 2016).

detection, 

monitoring, 

analysis and 

forecasting of 

the hazards 

dissemination 

and 

communication 

preparedness 

at all levels 

disaster risk 

knowledge 
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Early warning system

detection, 
monitoring, 
analysis and 

forecasting of 
the hazards 

dissemination 
and 

communication 

preparedness 
at all levels 

disaster risk 
knowledge 

Meteorological and 
Oceanographic 
Services, ERFEN 
Group

National Service 
for Disaster Risk 
Management 
and Emergencies

National Service 
for Disaster Risk 
Management 
and Emergencies 

National Service for Disaster 
Risk Management and 
Emergencies
Communities
Local government



“Implementing Food-Energy-Water Security Early Warning Systems for Adaptation to Climate Change”

Early warning system

But… how do we set up an EWS? , how much technological 
development is required? How do we effectively 
communicate with people? With the community?

detection, 
monitoring, 
analysis and 

forecasting of 
the hazards 

dissemination 
and 

communication 

preparedness 
at all levels 

disaster risk 
knowledge 

Community based EWS steps:
• a threshold for danger in river level is established,
• flood vulnerability maps are available,
• The met service announces extreme rainfall
• The community by the river checks river levels, and 

phones the SGR  (30 cm in 3 days, March, 2012)
• SGR analyzes information and established alert 

level
• Risk management service (SGR) calls  community 

network  for auto-protection and local government 
to be ready for response.

Source: Ecuadorian Risk Management Secretary 2009-15
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Early warning system

Data taken from: https://www.desinventar.org/es/
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Risk transfer

Minister of 
Agriculture (MAGAP) 
made a census to 
identify how many 
farms were affected.
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Predios

Total áreas 

afectadas y 

perdidas  

(ha)

Predios

Total áreas 

afectadas y 

perdidas  

(ha)

Predios

Total áreas 

afectadas y 

perdidas  

(ha)

Predios

Total áreas 

afectadas y 

perdidas  

(ha)

Porcentaje       

En relaciónTotal 

áreas afectadas y 

perdidas

TOTAL NACIONAL 4.464 10.018 2.250 5.043 22.480 65604 29.194 80.665

EL ORO 687 1.266 145 276 823 1880 1.655 3.422 4%

ESMERALDAS 45 470 61 285 1055 9264 1161 10.019 12%

GUAYAS . 0 464 1.136 5.736 16861 6.200 17.997 22%

LOJA 2.730 4.441 168 215 349 684 3.247 5.341 7%

LOS RIOS 13 774 722 1.684 5.153 16531 5.888 18.987 24%

MANABI 989 3.067 690 1.446 9.364 20386 11.043 24.899 31%

Total
ALUVIÓN INUNDACIÓN

Tipo de siniestro en cultivos
DESBORDE DE RIOS

PROVINCIA          

CANTON

MAPA - M4

SIMBOLOGIA
PREDIOS_CENSO_INVIERNO
Por tipo de siniestro

" ALUVIÓN
" DESBORDE DE RÍO
" INUNDACIÓN

VIAS PRINCIPALES
VIAS PRINCIPALES

CIUDADES PRINCIPALES

LIMITE CANTONAL

LIMITE PROVINCIAL

"

"

"

Based on:
• A reduction of 17% of area flooded 

between 2008 and 2012
• The implementation of structural 

DRR practices
• The 2012 census results

Then MAGAP creates Agroseguro
Program to implement a crop insurance 
for small and medium farmers

The insurance is subsidized (60%) and it 
is accompanied by support for 
improving agriculture practices.

http://agroseguro.agricultura.gob.ec
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SIMBOLOGÍA

Ríos 

Vías

Fallas Geológicas

Poblados
kj Escuelas

Ríos Dobles

Lagos/Lagunas

SIN: En las partes altas de los relieves. Pendiente >25%

BAJA: En terrazas medias y/o indiferenciadas de  zonas altas en precipitaciones exepcionales anormales

MEDIA: En zonas con pendientes entre 0 - 12%  por lluvias torrenciales y crecidas de ríos

ALTA: En zonas con pendientes entre 0 - 5% que permanecen inundadas mas de seis meses durante el año. 
La acumulación de las aguas puede ser producto  de las precipitaciones y por la crecida de rios en tiempo 
de invierno.

MUY ALTA: En valles aluviales, cauces abandonados, cuerpos de agua de transición con pendientes entre 
0 - 2%. Presentan muy alta amenaza de anegamiento con periodos de retorno anuales

AMENAZA POR INUNDACIONES

Risk transfer

2018
• 104k has. hard maize insured
• 30k has. Rice insured
• A proposal for climate indexed 

insurance has been submitted
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Building resilience to Climate Change

Durán Research Project to build a resilient 
city: Strategies to reduce vulnerability to 
Climate Change
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Building resilience to Climate Change



“Implementing Food-Energy-Water Security Early Warning Systems for Adaptation to Climate Change”

Development of a technological 
platform

Building resilience to Climate Change

• Deployment of an urban network 
for monitoring environmental 
variables through different sensors

• Development of a crowdsourcing 
network for monitoring 
environmental variables based on 
smart phones

• Geospatial platform for displaying 
hazards and the monitored 
information
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Building resilience to Climate Change

Sensors Network

“Human” Sensors

1.Sites for Meteorological Monitoring with Wifi
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Ecuador case study: Weather and 
Climate Early warning systems for 

adaptation to Climate Change 
M. Pilar Cornejo R. de Grunauer

FIMCBOR/PIC-DDR

ESPOL

pcornejo@espol.edu.ec

www.fimcbor.espol.edu.ec
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