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Introduction Duran, 300 k inhabitants 

Guayaquil, 3 million inhabitants                         

Linking Guayas Basin to the Guayas Estuary 
is a systemic way to manage hydroclimatic 
risks (flooding, sedimentation, erosion, 
landslide, etc.)
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Introduction

Capacity building 
for Climate 
Resilience:

Stakeholder 
involvement

New policies

Co-
funding

Co-
production

Community, Local 

Government & 

Academia

2017-on going



Background
Sendai DRR

Priority 1: Understanding disaster risk

Priority 2: Strengthening disaster risk 
governance to manage disaster risk

Priority 3: Investing in disaster risk 
reduction for resilience

Priority 4: Enhancing disaster 
preparedness for effective response and 

to “Build Back Better”

in recovery, rehabilitation and 
reconstruction

Paris CCH

to strengthen the global response to the 
threat of

climate change

Increasing the ability to adapt to the 
adverse impacts of climate

change and foster climate resilience and 
low greenhouse gas emissions

development, in a manner that does not 
threaten food production

Making finance flows consistent with a 
pathway towards low

greenhouse gas emissions and climate-
resilient development

World Meteorological 
Organization

Early Warning systems must protect 
everyone within five years (March 23, 

2022



Program cycle

2017: ESPOL 
Researchers 
lobbying

2018-2020: 
RESCLIMA

Several 
neighborhoods 
involved

2020-2021: 
INSAT COVID 
DURAN, SATI 
DURAN

DRR State 
Secretary

Same 
neighborhoods 
involved

PAHO

2022:2023 EWS

community risk 
management 
brigades

community risk 
management 
committees

WFP

2024: EWS 
EXPANSION 
PENDING

New 
neighborhoods 
involved

EWS used by 
Mayor for ENSO 
floods

SON 2014 – MAN 2016 ASO 2018–
MJJ 2019

AMJ 2023    – MAM 2024

JAS 2016 – NDJ 2017 SON 2017–
MAM 2018

JAS 2020         – DJF 2023

MAYOR # 1 2014-2019

MAYOR # 2  , 2019-2023

MAYOR # 3, 2023-2027

The coastal
El Niño
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To increase resilience and adaptation to climate
change in Duran

Multi-Hazard
Analysis:  

F + LS + UHI

Vulnerability and 
Risk Analysis

Technological
Platform

Resilience
Strategies

1000 20004000

3000

K
ey

 S
ta

ke
h

o
ld

e
r 

D
ia

lo
gu

e

Governance, Society and 
Community: 
Working with the Community

Urban Planning, adaptation
and DRR

Data, Information and 
knowledge



Extreme climatic events or chronic perturbations?
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Indice ONI en la region 1-2

ONI12
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Precipitaciones Guayaquil & Duran

RR DURAN_Dnino

2012 2015 2017 2018

Climate and extreme events 
indicators
- precipitation
- Return periods
- ONI 1.2
- Urban Hydrology
- Institutional
- Social

There are chronic perturbation 
derived from underestimated 
infrastructure, and unplanned 
urbanization social processes



2000. Vulnerability and Climate Risk in the urban context:  
Vulnerability Index= 0.5 exposure+ 0.25 sensitivity – 0.25 adaptive 
capacity
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Sensitivity

R
es

o
u

rc
es Adaptive

capacity

Physical and climatic factors Demographics and susceptibility City and community resources
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Operational Geographic Information System
• Downloading 

with 
REDATAM

• Management

• Table 
Atributes

• Shape files

Census data

• Indices 
calculation

• Map 
properties 
and styles

• Printing 
design

Vulnerability 
and Risk 
Indices

• Downloading 
Landsat 8 
info with 
QGIS 

• Computing 
Surface 
Temperature

Remote 
Sensing 

variables

Main Results
Municipality personnel trained
Exposure and access to new tools
Usage of open-source software
Other:
Improved communication among 
different municipal departments
Increased self esteem
New co-funding for EWS
Future
MOOC
Training trainers
New partners  (municipalities)

Very low
Low
Medium
High
Very high

Vulnerability
to floods

Flood Risk Map
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4000 Technological Platform

• 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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4000 Technological Platform

Sensors Network

“Human” Sensors

Sites for Meteorological Monitoring with Wifi



Cross-sectoral 
collaboration
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Capacity building for Climate Resilience:

Stakeholder involvement

New policies

Co-funding

Co-production



Cross-sectoral 
collaboration
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Capacity building for Climate Resilience:

Stakeholder involvement

New policies

Co-funding

Co-production



Program cycle

2017: ESPOL 
Researchers 
lobbying

2018-2020: 
RESCLIMA

Several 
neighborhoods 
involved

2020-2021: 
INSAT COVID 
DURAN, SATI 
DURAN

DRR State 
Secretary

Same 
neighborhoods 
involved

2022:2023 EWS

community risk 
management 
brigades

community 
committees risk 
management

2024: EWS 
EXPANSION 
PENDING

New 
neighborhoods 
involved

EWS used by 
Mayor for ENSO 
floods

SON 2014 – MAN 2016 ASO 2018–
MJJ 2019

AMJ 2023    – MAM 2024

JAS 2016 – NDJ 2017 SON 2017–
MAM 2018

JAS 2020         – DJF 2023

MAYOR # 1 2014-2019

MAYOR # 2  , 2019-2023

MAYOR # 3, 2023-2027

The coastal
El Niño
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Policy Recommendations: Early
Warning System

Vulnerability and 
Risk Analysis

Monitoring and 
alert

Dissemination 
and 

Communication

Preparedness 
and Response

1 2

3 4

• Coordination with local 
Risk Management Office

• Design and improvement 
of monitoring network

• Engagement with local Risk 
Management Committees 
and Neighborhood 
alliances

• Establishment of 
communication channels 
between local authority 
and the community

• Flood levels and 
impact

• Flood Vulnerability 
and Risk Assessment

• Designing and 
application of response 
protocols

• Emergency response to 
floods by the local 
authority and the 
community



Early Warning System
Alert level Description

White or 
not alert

Normal conditions: Null probability of 
occurrence, or very low for a 
dangerous event 

Yellow

Hazard Thread:
Parameters monitoring indicates 
activation of a significative hazard 

Orange

Imminent event:
Conditions and parameters show that 
hazard is imminent.

Red

Current event:
The event is developing, and its 
evolution is monitored, management 
and impacts.

With community leaders from several neighborhoods Recinto 
Rosa Elvira, La Unión, 288 hectáreas, El Recreo 2da Etapa y 5 de 
Junio



Monitoring and alert

Monitoring 
center
Sensor
s

Siren
s

The Duran Early Warning
System (SAT) was ready
in April 2023



Duran EWS
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EL TELEGRAFO NEWS FEB 28, 2024

“We are monitoring the situation together
with the Risk Directorate of the
Municipality of Durán, according to the first
report we have reached a very high level of
precipitation, having exceeded 62mm in the
first 60 minutes of rain."

https://www.eltelegrafo.com.ec/noticias/nacionales/44/fuertes-lluvias-causaron-estragos-en-chone-y-duran


Conclusions
Alliance with key 

stakeholders for the
National Urban Agenda 

(NUA):
- public sector, local 

government, academia, 
innovation hubs, 

communities, private 
sector, to determine needs 

and priorities locally

Applied Research for the National Urban Agenda:
to generate evidence for decision-making and 

interventions in the territory with a focus on Climate 
Change and Sustainability.

Capacity Development:  acknowledging the NUA and climate 
change actions by the local government for several stakeholders 

under different learning. 

Product development, 
innovation and transfer

Co-production

Services: Product 
implementation with 

local governments 
Co-production

re
tr

o
fe

ed
in

g

Knowledge Virtual Platform:
data generation and information management

By Mercy Borbor

Advisory Academic 
Council+

Development of Options, 
Strategies, and Policies 

to be adopted by 
different actors, sectors 

and scales (local, 
regional, national).

Monitoring and Assessment

Funding 
and 

Sustaina
bility 

manage
ment

Academia Position
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We support and 
contribute to SDG!



Thank you
Re s i l i e n c e  Re d e f i n e d :  T h e  S y n e rg i s t i c  C o - C re a t i o n  o f  A c a d e m i a ,  

L o c a l  G o ve r n m e n t ,  a n d  C o m m u n i t i e s

p c o r n e j o @ e s p o l . e d u . e c

mailto:pcornejo@espol.edu.ec

