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El Niño-Southern Oscillation (ENSO)

• Patrón climático recurrente en el 

Pacífico Tropical.

• Consiste en cambios en variables 

oceánicas y atmosféricas que 

persiste durante varios meses.

• Tiene 3 fases: El Niño (cálida),  La 

Niña (fría) y neutral.

Definición

Fuente: Climate.gov

ENOS (en español)



El Niño tiene impactos en la salud

• Modifica las circulaciones 

atmosféricas. Esto favorece olas de 

calor, sequías e inundaciones en 

diferentes regiones del mundo.

• Impactos en la salud

• Epidemias como el Dengue, 

Cólera, Zika y la Chikunguya

• Golpes de calor

• Escasez de alimentos por 

proliferación de plagas y daños 

en culivos

Fuente: tbsnews.net



Impactos de El Niño varían según la Estacionalidad 

e interacciones con otros sistemas climáticos

Enero a marzo Julio a setiembre
Regresión SST3.4 - Lluvia (mm/día)• Los impactos de El Niño varían mucho 

según la época del año.

• Ejemplo: Los impactos en enero-marzo 

en las lluvias son muy diferentes a julio-

setiembre. →

• PERO: Los efectos también dependen de 

otras anomalías en el sistema tierra-

atmósfera. En 2023, por Ejemplo, 

temenos un calentamiento global 

además de un Atlántico cálido, que 

están alterando la distribución de 

impactos.

Green = More Rain during El Niño



Anomalía de lluvias en Perú de Febrero-Abril

1983

Niños Extraordinarios

1998

Niños moderados a fuertes

1973 1992 1987

Los impactos varían de evento a evento

Epidemia de Dengue en 
Perú, 2023



El Niño Costero
Calentamiento de la costa de Sudamérica

• Impactos extremos en el oeste 

de Sudamérica y 

Centroamérica.

• Lluvias extremas en Perú y 

Ecuador favorecen epidemias 

como el dengue.

Epidemia de Dengue en Perú, 2023



Condiciones Actuales



El Niño CPC Advisory

Se anticipa que El Niño continue durante el invierno 

del hemisferio norte con chances mayores al 95% para 

el periodo enero-marzo de 2024

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml

Referencias: NOAA Climate Prediction Center (CPC)

Estado actual del sistema ENSO

Actualización del 14 de setiembre de 2023



Anomalías de la Temperatura del Mar 
3 de octubre de 2023

”Nino-3.4”



”Nino-3.4”

Anomalías de la Temperatura del Mar 
3 de octubre de 2023



Evolución del Indice Niño-3.4 para todos los episodios Niño desde 1950

Data: NOAA ERSSTv5 (with 30-year moving climatologies)



https://www.climate.gov/news-features/blogs/september-2023-enso-outlook-el-nino-convo



Perspectivas para los 

siguientes 3 meses



Surface of Ocean

300 meters 
below surface

Pronóstico de El Niño: Se basa en muchos factores



Pronóstico Probabilístico de El Niño más reciente

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml



Para Oct-Dic y Nov-Ene, 
CPC espera un 71% to 73% 
chance de que el Indice de 
Niño Oceánico mayor a 
+1.5°C (“fuerte”).

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/strengths/index.php

Pronósticos de Intensidad del Niño 3.4



Pronóstico Para la Costa de Sudamérica

Fuente: ENFEN (Peru)



El Niño y Precipitaciones Noviembre-Enero

Regresión: mm/día

Correlación

Lluvias/inundaciones en Ecuador 

y norte de Perú; y en el NE de 

Argentina, Uruguay, S de Brasil y 

S de Paraguay: Impacto en 

desarrollo de plagas y epidemias 

en regiones inundadas

Sequías en la Amazonía,  norte 

de Brasil, oeste de Sudamérica. 

Impacto en agricultura y 

disponibilidad de alimentos



El Niño y Temperaturas Noviembre-Enero

Correlación

Regresión: °C

Temperaturas por encima de lo 

normal en la mayor parte de las 

Americas

Temperaturas menos extremas 

en Argentina y sur de Chile (o 

por debajo)

Temperaturas menos extremas 

en Argentina y sur de Chile (o 

por debajo)



• NOAA Climate Prediction Center ENSO Team (2023), personal communication.

• Presentaciones de los WPC International Desks.

• Dos Santos Ferreira et al. (2022): Impacts of El Niño Southern Oscillation on the dengue transmission dynamics in the 

Metropolitan Region of Recife, Brazil

Referencias

Muchas Gracias!



Health sector’s preparedness 
and response to the El Niño 

Southern Oscillation 

Daniel Buss
Unit Chief, Climate Change and Environmental 

Determinants of Health, PAHO





Chile, June 2023

New York City, June 2023

Uruguay, March 2023

Brasil, September 2023

Brasil, September 2023



Source: WHO, El Niño 
and Health, 2016



*Level of risk:
Red: Very high risk. 
Could result in high 
levels of excess 
mortality/morbidity.
Orange: High risk. Could 
result in considerable 
levels of excess 
mortality/morbidity.
Yellow: Moderate risk. Could make a 
minor contribution to excess 
mortality/morbidity.
Green: Low risk. Unlikely to make a 
significant contribution to excess 
mortality/morbidity

WHO, Public Health Situation Analysis 
– El Niño Global Climate Event
July 2023

phsa-el-nino-2023_final_na.pdf 
(who.int)

https://cdn.who.int/media/docs/default-source/2021-dha-docs/phsa-el-nino-2023_final_na.pdf?sfvrsn=5320f5cd_3&download=true
https://cdn.who.int/media/docs/default-source/2021-dha-docs/phsa-el-nino-2023_final_na.pdf?sfvrsn=5320f5cd_3&download=true


*Level of risk:
Red: Very high risk. 
Could result in high 
levels of excess 
mortality/morbidity.
Orange: High risk. Could 
result in considerable 
levels of excess 
mortality/morbidity.
Yellow: Moderate risk. Could make a 
minor contribution to excess 
mortality/morbidity.
Green: Low risk. Unlikely to make a 
significant contribution to excess 
mortality/morbidity

WHO, Public Health Situation Analysis 
– El Niño Global Climate Event
July 2023

phsa-el-nino-2023_final_na.pdf 
(who.int)

https://cdn.who.int/media/docs/default-source/2021-dha-docs/phsa-el-nino-2023_final_na.pdf?sfvrsn=5320f5cd_3&download=true
https://cdn.who.int/media/docs/default-source/2021-dha-docs/phsa-el-nino-2023_final_na.pdf?sfvrsn=5320f5cd_3&download=true


Impacts and Inequity



Air pollution: linked with 320,000 premature deaths in LAC due to 
cardiovascular and respiratory diseases and cancer. Over 74 million 
people depend on polluting fuels (wood, coal, kerosene) for cooking and 
heating.

The challenge: Health impacts attributable to preventable environmental risks in the Americas

Water, Sanitation and Hygiene: 431 million of people in LAC lack safely 
managed sanitation systems. 9,9 million people practice open defecation. 
161 million people do not have access to safely managed water sources – 
resulting in over 30,000 preventable deaths per year.

In low- and 
middle-income 

countries19 %

Premature deaths per year

1,016,000

In high-income 
countries13 %

Exposure to chemical hazards: Globally, at least 2 million deaths related with 
the exposure to chemical products with lead, mercury, arsenic and 
pesticides. Most affected people are children, elderly, and occupational 
exposures.

Climate-related impacts: Extreme weather and slow onset events exacerbate food and water insecurity, air contamination, 
zoonotic pathogen transmission patterns and water-borne diseases, and mental health issues. Health impacts are higher in 
areas low-income areas, with insufficient health services and inadequate infrastructure.



Health sector’s 
preparedness and 
response to the El 
Niño Southern 
Oscillation

Strengthen Healthcare service Delivery

Early Warning Systems and Surveillance 

Research, Capacity building and 
Communication

Intersectoral coordination for action, at 
all levels 



Health sector’s preparedness and response to the El Niño Southern Oscillation (ENSO)

1. Strengthen Healthcare service Delivery

• Train healthcare professionals and first responders to manage 
ENSO-related health crises.

• Maintain a stockpile of medical supplies and emergency 
resources in readiness for increased demand.

• Have contingency plans in healthcare facilities to accommodate 
a surge in patients during ENSO-related health crises.

• Deploy mobile medical units to reach remote or disaster-
affected areas.

• Anticipate and monitor potential population displacements (e.g. 
due to the loss of crops, economic stress, extreme events) and 
strengthen healthcare provision and humanitarian support to 
these areas.

• Offer psychological support services due to the stress of extreme 
weather events.

On the long-term:
Improve health infrastructure: 
assess and transform health 
infrastructure to make them 
safer and operational during 
and after climate-related 
events, and using greener 
technologies



Climate Change for Health 
Professionals: A Pocket Book 
(paho.org)

Cambio climático para 
profesionales de la salud: un 
libro de bolsillo (paho.org)

Mudança do clima para 
profissionais da saúde: Guia 
de bolso (paho.org)

https://iris.paho.org/handle/10665.2/52930
https://iris.paho.org/handle/10665.2/52930
https://iris.paho.org/handle/10665.2/52930
https://iris.paho.org/handle/10665.2/52950
https://iris.paho.org/handle/10665.2/52950
https://iris.paho.org/handle/10665.2/52950
https://iris.paho.org/handle/10665.2/54510
https://iris.paho.org/handle/10665.2/54510
https://iris.paho.org/handle/10665.2/54510


Climate Resilient Health Infrastructure

• The Health Sector contributes ~4-10% of national GHG emissions (4.4% 
of global emissions).

• 71% of GHG emissions are due to the production chain (production, 
transportation and waste treatment/disposal; HCWH 2019).

• 77% of health facilities in 
LA&C are located in areas 
at risk of climate 
disasters.



Health sector’s preparedness and response to the El Niño Southern Oscillation (ENSO)

2. Early Warning Systems and Surveillance 

• Strengthen early detection capacity of the health sector 

to climate-related events.

• Use meteorological data to predict extreme weather 

events (floods, droughts, wildfires, poor air quality).

•  Implement disease surveillance to detect early 

outbreaks and patterns linked to ENSO.

• Establish clear communication channels to disseminate 

alerts to healthcare providers and communities.



Health and climate surveillance systems

Barcellos et al 2017

Observatories on Climate and Health



Colombia

Boletines mensuales
En este documento Colombia realiza predicciones
de precipitación en las diferentes regiones del país,
basados en el mes previo. Adicional a ello realiza
recomendaciones en salud para los efectos del
clima, según regiones



Health sector’s preparedness and response to the El Niño Southern Oscillation (ENSO)

3. Research, Capacity building and Communication

• Foster research to increase the understanding of the direct and indirect effects of ENSO in health, and its 
interplay with other social and environmental drivers.

• Create effective communication and information exchange channels between academia, decision-makers 
at all levels, civil society, and private sector.

• Provide capacity-building for action, at all levels.

• Educate the public on the health risks and preventive measures during ENSO periods.

• Involve local communities in planning and response efforts to enhance community resilience.





Health sector and ENSO: Research, Capacity building and Communication



Health sector’s preparedness and response to the El Niño Southern Oscillation (ENSO)

4. Intersectoral coordination for action, at all levels 

• Coordinate with multiple sectors to develop comprehensive response 
plans to address specific health risks during ENSO events.

Examples:

• Strengthen social safety nets, food assistance programs, to support 
households during periods of food scarcity and economic stress.

• Engagement with national meteorological and hydrological services 
for detailed updates on rainfall observed as well as more localized 
predictions to assist preparedness and response.

• Energy Sector: Collaborate to maintain power supply for medical 
facilities and equipment in times of increased demand.

• Water Resources Management: Work together to ensure access to 
safe drinking water, critical in preventing waterborne diseases.

• Transportation Sector: Ensure efficient movement of relief supplies 
and healthcare teams to affected areas during El Niño events.



Intersectoral coordination for action, at all levels 



Financiamiento de programas de salud y clima

➢ Preparación de portafolios y de capacidades locales para la generación de proyectos sobre salud y cambio climático 
para el GCF y otras agencias de cooperación



Thank 
you!

Gracias!

Obrigado!

Merci!

Daniel Buss
Climate Change and 
Environmental 
Determinants of Health

PAHO, Washington DC



E-mail: paulo.ortiz@insmet.cu
ortiz.paulol@gmail.com

Paulo L. Ortiz Bultó. PhD.
Focal Point for integrated Health Services WMO Region IV-Cuba and 

leader  Climate-Health Group.

Climate Center. Institute of Meteorology. Havana. Cuba

Climate - Health Group
Project-Cuba

Webinar on El Niño and the reduction of its 
impacts on the health sector  

05 October 2023 

Products and service delivery

mailto:paulo.ortiz@insmet.cu
mailto:ortiz.paulol@gmail.com


Some Concepts are Needed



Effects of the environment and climate on Co-Circulation  SARS-CoV-2 and 
dengue transmission. 

Linares-Vega Y and Ortiz Bultó PL. Dengue and SARS Cov2 Co-Circulation Early Warning according to
Climate Variations in Cuba. Mycol Mycological Sci, 2021, 4(3): 000149. DOI: 10.23880/OAJMMS-SC-21-
149



Two approaches: According to (Lowry, 1988)

1. Independent variables

2. Compound variables (those that give rise to the formulation of indexes).

Approach 1: example: temperature or humidity (only explains a partial part of
climate and its impact on organisms and biological systems).

Approach 2: permits to explain more consistently the effects of climate
variability, allowing to maximize its relevance to human health. Since humans
and other organisms react to the configuration of coexisting climate variables
and interact with each other from their immediate environment, researchers are
encouraged to use climate index that combine individual climate variables.

Cuba has its own methodology to deal with the effects of weather and climate on
the virus, which does not exclude the use of the method of separate variables
indistinctly.



How are the relationships between climate variability and change 
and epidemiological pattern changes?

Epidemiological Change 
Vector-Borne diseases

or not

Variability and Climate Change 

Ecological Change 
. Biodiversity Loss

. Community location
. Nutrient cycle changes 

Filariasis 

Malaria

Dengue

Yellow fever

Meningococcal 
meningitis

Others

Changes in the  
biological transmission

. Dynamics of  the vector
.Dynamics of  the pathogens

Socio-Economic
Change
•Migration
•Famine

•Sanitation
•Population

ARIs
ADDs Hepatitis

•Ortíz, P L, Pérez A.R , Rivero A.V León N.V. Díaz M and Pérez A (2006). Mini- Monograph “Resulted to assessing the human health vulnerability to climate variability and change in Cuba. “Environmental
Health Perspectives (EHP). E.U.
•Ortíz, P L et al. (2008). Assessment of Human Health Vulnerability in Cuba due to Climate or Weather Variability and Change In book “Global Warming and Climate Change: Kyoto - Ten Years and Still
Counting Vol 1-2 Editor Velma I Grover. Publisher Science Pubs Inc- UK

Notas del ponente
Notas de la presentación
We have developed a new approach, which consider complex indexes to simulate and to explain the combinative actions of the processes and climate.  This index describes the climate anomalies, in different scales for example: Inter-annual, seasonal, and Inter-Seasonal variability. The increment of the climate variations can also generate ecological and socio-economic changes and it can increases or decreases the incubation period and transmission of the pathogen organisms. They are extremely sensitive to climate fluctuations. Therefore for, the proposed indexes should describe the climate anomalies.  e.g, an effect of inter-annual climate variability is a prolonged drought, that affects the ecosystem dynamics.



Expression of anomalies in different 
scales of  variability calculation.
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IB t,r,p: the Bultó Index expresses the climate    
variability (CV) at time t, in region r, in the 
country p where:

ε:     describes the CV that characterizes the study 
region

αε:    weight for each variable
ωε,t:  series of weather and CV at time t 
ϖε:    mean value of CV  
σε:    standard deviation of variable

Ortíz, P L, Pérez A.R , Rivero A.V León N.V. Díaz M and  Pérez A (2006). Mini- Monograph “Resulted to 
assessing the human health vulnerability to climate variability and change in Cuba. “Environmental Health 
Perspectives (EHP).  E.U. 
Ortíz, P L et al. (2008). Assessment of Human Health Vulnerability in Cuba due to Climate or Weather 
Variability and Change In book “Global Warming and Climate Change: Kyoto - Ten Years and Still 
Counting Vol 1-2 Editor Velma I Grover. Publisher Science Pubs Inc- UK



Interpretation of indexes.
• IBt,1,c describes inter-monthly and inter-seasonal variation;

Includes maximum and minimum mean temperature,
precipitation, atmospheric pressure, vapor pressure, and relative
humidity.

• IBt,2,c describes seasonal and inter-annual variation; Includes
solar radiation and sunshine duration as factors that affect
temperature and humidity. Positive values are associated with a
high solar energy level.

• IBt,3,c describes inter-annual and decadal scale variation and
includes the same climate variables as IBt,1,c

• IBt,4,c describes the relationships among socioeconomic variables
and can be interpreted as life quality, or the degree of poverty as
they influence disease risk.

• Ortíz, P L, Pérez A.R , Rivero A.V León N.V. Díaz M and Pérez A (2006). Mini- Monograph “Results of assessing the human health vulnerability to
climate variability and change in Cuba. “Environmental Health Perspectives (EHP). E.U.



 

Months min 10 25 50  75 90 max 
IB1,JAN,C -2.80 -3.00 -3.10 -3.20 -3.30 -3.40 -3.66 

  

IB1,FEB,C -2.55 -2.75 -2.85 -2.90 -3.00 -3.10 -3.20 
  

IB1,MAR,C -1.48 -1.82 -1.92 -2.00 -2.10 -2.20 -2.30 
  

IB1,APR,c 0.07 -0.45 -0.55 -0.66 -0.84 -0.96 -1.28 
  

IB1,MAY,c 0.50 0.72 0.94 1.25 1.35 1.41 1.91 
  

IB1,JUN,c 1.40 1.72 1.91 2.21 2.37 2.50 2.71 
  

IB1,JUL,c 1.00 1.66 1.74 1.84 1.93 2.03 2.32 
  

IB1,AUG,c 1.82 2.17 2.29 2.37 2.45 2.50 2.64 
  

IB1-SEP 1.89 2.25 2.35 2.64 2.80 2.89 2.06 

  

IB1-OCT 1.02 1.29 1.37 1.51 1.72 1.81 2.12 
  

IB1-NOV 0.45 0.011 -0.10 -0.23 -0.45 -0.63 -0.78 
  

IB1-DEC -1.72 -2.11 -2.20 -2.30 -2.42 -2.50 -2.71 

  

Rainy Season

Less Rainy 
Season

 

 

 

Legend: IB1,t,C < 10 Very Low Variability
10 ≤ IB1,t,C < 25 Low variability
25 ≤ IB1,t,C ≤ 75 Normal variability
75< IB1,t,C ≤ 90 High variability

IB1,t,C > 90 Very High Variability t = 1,2…12

Less Rainy 
Season
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Behavior of the  ranges by months to determine the 
climate risk level of the variation according to  IBt,1C.



Desarrollo de modelos espacio-temporal para la predicción de enfermedades infecciosas 
como Dengue , SARS-CoV-2 etc.

Notas del ponente
Notas de la presentación
 Synthesis of the scientific advances in the research developed in Cuba during the last 30 years has been continuous and systematic.  Different approaches have been used to review and establish methodologies on how to evaluate at local and national levels the impact of climate variability and change on the spatial and temporal behavior of viruses and bacteria that cause infectious diseases. Therefore, climate indicators have been formulated and developed for these studies



Action for preparation
•Epidemiological bulletin for 
Biometeorological forecast (monthly 
frequencies) national and province scale.
•Bioclimatic outlook quarterly months
•Warning special emission

First Step
•Update information.
•Validation.
•Formulation of indexes.
•Climate patterns analyze.

Second Step.
•Climate prediction models run
• Epidemiological prediction models    
run.

Actions 
Send warning systems and health
bulletins for UNLAV and IPK which
contribute to strategies at different
decision-making levels in the health
sector.

Actors:
MINSAP, IPK, CITMA, INSMET,
IHMEM, CITED, UNLAV

Input and compile 
information Data process Decision making and output

National ScaleGlobal  
and 

Regional 
Scale

CPC and 
CDC

NAO
MEI
QBO

CENCLIM

MT,  TN, TOSC, 
AP, VP, RH, DOA, 
INS , RAD, NDVI

IPK: ARIs, ADDs, VM, BM, MD, VAR,      
NEU, VH
UNLAV: Focus AE, LD y BDH

Improve the feedback system and search for new information

Third Step
•Results, analysis and evaluation
•Forecast  preparation.
•Risk maps edition. 

BPSC-EWS

Cuban Bioclimatic Prediction System -
Early Warning System

Ortíz, et al., 2005

Climate - Health Group.
Project-CubaOrtíz, et al., 2008 . Global Warming and Climate Change. Ten Years after Kyoto and Still Counting. Volume 2.



Example. Information policy and decision makers

Climate - Health Group.
Project-Cuba



Example. Information policy and decision makers

Climate - Health Group.
Project-Cuba



.   
Diseases 

 
 
 
 

Included in 
the system 

Acute diarrhoeal diseases (Bacterial 
Enteropathogens) 

Viral hepatitis 
Acute respiratory infections (Syncytial 
Virus, Influenza and SARS-CoV2) 

Varicella (chicken pox) 
Meningococcal diseases 

Bacterial meningitis 
Meningitis by Streptococcus pneumoniae 

Viral meningitis 
Malaria 
Dengue 

Lectospira 
 

Not included 
Yellow fever 
Leishmaniasis 

 

Current Diseases  Included in Early Warning Systems In Cuba


.  

		Diseases



		Included in the system

		Acute diarrhoeal diseases (Bacterial Enteropathogens)



		

		Viral hepatitis



		

		Acute respiratory infections (Syncytial Virus, Influenza and SARS-CoV2)



		

		Varicella (chicken pox)



		

		Meningococcal diseases



		

		Bacterial meningitis



		

		Meningitis by Streptococcus pneumoniae



		

		Viral meningitis



		

		Malaria



		

		Dengue



		

		Lectospira



		Not included

		Yellow fever



		

		Leishmaniasis







Application.
Brazil, Colombia, Bolivia, Paraguay, Panama
Guatemala, Dominican Republic, and Cuba.
[Epidemiological control of disease outbreaks.
Examples: ARIs; BA, Varicella (Chicken pox),
Hepatitis, ADDs, Viral and Bacterial
(pneumococcal and meningococcal)
meningitis, Dengue and Malaria]

Implementation system
• Paraguay, Panama, Costa Rica, Honduras,

Nicaragua and Cuba.
Central America Project



EWS Outlook 



Future actions
•Continue training decision-makers.

•Refine the EWS tailored to the user, which allows
strengthening the national epidemiological surveillance
network of MINSAP.

•Continue improving the input information to the models,
both climatic, epidemiological and virological.

•Strengthen INSMET capacity and cloud platform
capacity to integrate the Early Warning System and all
required data.



Thanks





Early Warning, 
Early Action 
Systems

Climate Integrated Early Warning 
Systems for Health

Focus on Vector Borne Diseases: 
Examples of Best practices for 
adaptation/response

Presented By: 

Dr. Laura-Lee Boodram

CARPHA

October 5, 2023



Climate Trends 
in the Caribbean

• Average annual air temp. increases, new 
highs -  0.5 oC higher than previous

• Sea level rise 10 cm per 100 yrs

• Variations in dry/wet spells

• Increasing hurricane strength

Thus far…. 

0.5 - 4.2 oC from 2010 
to 2099

Drier mid-year, wetter 
end of year

Sea level rise: 35-50 
cm over the next 50 
years

More intense tropical 
storms (10-20% wind 
speed increase)

Ocean acidification



Caribbean Climate and Health Context

Caribbean populations/health 
systems remain highly 

vulnerable to impacts from 
climate change

• Can affect health through the 
following pathways:

Effects mediated via natural 
systems e.g. extreme weather 

and climate events

• Hurricanes, floods, droughts, heat 
waves, Saharan dust incursions

• Effects on human health and social 
development in the Caribbean region

• Water availability and safety, poor 
air quality, food safety and security

• Adverse health outcomes: 
respiratory complications, heat-
induced morbidity, outbreaks of 
vector-, food- and water-borne 
diseases, injuries, fatalities, mental 
health

• Current low emphasis on gender 
considerations

Effects mediated via human 
systems

• Migration/displacement of 
populations

• Loss of livelihood, poverty

• Lost/reduced work capacity and 
productivity

• Inability to attain the Sustainable 
Development Goals (SDGs)



Caribbean Climate and Health Context cont’d

▪Strong links demonstrated between climate variables and infectious disease 

transmission and spread

▪Incipient work in the region over the past few years – country collaborations with 

CIMH, CARPHA,CCCCC, Red Cross, PAHO, UWI/PPCR

▪Seeking to strengthen interactions between multisectoral professionals for creation 

and implementation of early warning systems for health. 

▪Output: Climate integrated, health tools and services that generate information to 

support public health decision making and resource allocation. 



❑ Caribbean SIDS have 
limited capacity to 
respond presently

Current and future focus - 
building climate 
resilience in the health 
sector; appropriate 
adaption and mitigation 
strategies. 

https://www.cdc.gov/climateandhealth/BRACE.htm



Development of Early Warning Systems 
(EWS) for Health

•Use of integrated surveillance data, e.g. disease, entomological + 
weather variables. 

•Development of statistical risk prediction models based on 
surveillance and other data. Models can be developed for both 
communicable and non-communicable diseases

•Allows predicting of potential outbreaks (infectious disease models) 
at least 3 months before an event can occur

•Allows health sector to allocate/programme resources to mitigate the 
impact of outbreaks 



Early warning 
Systems for 
Health

•Brings together climactic 
variables and disease data for 
future health/disease 
prediction. 

•Improved weather forecasting 
gives opportunity to develop 
early warning systems for 
weather-based events

•Models well applied to vector 
borne diseases, respiratory 
illness, some application to food 
and water borne illness. 



Surveillance vs. Early Warning

•Disease surveillance systems collect and 
summarize data; detect disease outbreaks as 
they occur. 

•Early warning systems alert the population, 
governing bodies and response groups in 
advance about potential adverse conditions 
that could lead to a disease outbreak 

•Surveillance data feeds into early warning 
system frameworks, combined with 
environmental and climate data – robust risk 
predictions.

• Caters for for implementation of effective 
measures to reduce adverse health outcomes



EWS – What’s 
involved

Data
Spatial and temporal 
coverage of critical weather 
variables

Methods Simple correlation; trend 
analysis; etc.

Acceptability / 
credibility

Timely; relevant; 
compatible with existing 
decision-making protocols; 
accessible

Context
Note: Early warning 
systems are not contingent 
on climate information 
alone 



Prediction of Possible Health Outcomes

Evaluate potential 
for epidemic 
transmission

01
Identify epidemic-
prone areas and 
populations at risk 
to allow rapid:
• Prediction and detection

• Targeting of response

• Planning of logistics for 
response

02
Quantify climatic 
and non-climatic 
disease risk 
factors

03
Quantify the link 
between climate 
variability and 
disease outbreaks

• Construct predictive 
models

04



Features Of 
Early Warning 
Systems

Provide warning in 
sufficient time for 

action

Are affordable

• Require minimal 
skill and training to 
operate and 
maintain

Give minimal false 
positive or negative 

responses

Are robust, 
reproducible, and 

verifiable

Can be easily 
modified to 
address a 

changing climate

An effective and 
timely response 

plan

Ongoing evaluation 
of the system and 

its components



Early Action 
Response Plans 
and Mechanisms

Where the response plan 
will be implemented?

When interventions will be 
implemented, including 
thresholds for action?

What interventions will be 
implemented?

How will the response plan 
be implemented

Risk communication to 
whom? Warnings and 
feedback critical. 

fe
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WMO 2020



Malaria EWS / EA

Red Cross 2016



Monitoring 
and 

Evaluation

◦ What are the chances that the system will fail to 
predict an epidemic, and how many disease cases 
or fatalities could occur? 

◦ What are the chances of sounding a false alarm, 
thereby wasting resources and undermining public 
trust?

◦ Is the system as responsive as needed? How could 
disease incidence be reduced or lives saved if the 
system response was faster? 

◦ Is the system cost-effective?



Development of EWS in the Caribbean

CARPHA/CIMH/PAHO implementing agencies; Consulting team: Inter 
American Institute for Global Research (IAI)

▪Beneficiary countries: St. Lucia, Grenada, Barbados

▪Four aspects under consultancy:
1. Feasibility study/Baseline assessment

2. Data harvesting – Epidemiological, Entomological, Meteorological 
data

3. Model Development, training and implementation

4.  Monitoring and Evaluation and Sustainability



VBD EWS

▪Creation of spatio-temporal tools (model outputs) to describe 
arboviral risk and forecast arboviral patterns

▪Work to be carried out between September 2022 – June 2024; 
primary focus of 3 countries is on MBDs

▪Focus on collaborative co-creation process with country to 
ensure usability and sustainability

▪Recommendations from these pilots will feed into feed into 
developing EWS for other CMS



Lessons 
Learned

Early warning 
and early action 
can save lives 

Climate is only 
one of many 
determinants 

that can help in 
early warning 

systems

Early warning of 
a crisis is no 
guarantee of 
prevention

Capacity and 
willingness to 

respond is 
essential



Sustainability in the future

How to integrate the 
work carried out such 

that countries 
sustainably utilize and 

build on outputs?

Role of implementing 
agencies and 

countries/beneficiaries?

Incipient work – 
continued need for 

resource mobilization to 
expand pilot initiatives 

to other countries.





Temperaturas extremas en 
Argentina: evidencia, alerta 

temprana y vigilancia sanitaria
Webinar: El Niño y la reducción de sus impactos en el sector salud

Francisco Chesini
Ministerio de Salud de Argentina



Olas de calor en Argentina: evidencia

Fuente: Servicio Meteorológico Nacional (2023)

Fuente: Almeira G, Rusticucci M y Suaya M (2016) 

2013-2014



Olas de calor verano 2013-2014 en Argentina

Fuente: Servicio Meteorológico Nacional



Mortalidad por olas de calor en el verano 2013-2014 
en Argentina

Ola de Calor Cantidad de 
Provincias 
alcanzadas

Duración 
promedio

Nº de Prov. con 
incrementos en la 

mortalidad* 

Nº de 
muertes en 

exceso

Diciembre 17 6,9 7 1046

Enero 16 5,2 6 635

Febrero 4 13 3 196

Total 19 6,3 13 1877
* Con incremento en el Riesgo Relativo (RR) con un intervalo de confianza del 95%

• Mortalidad por edad: El riesgo de morir se incrementó con la edad, fue significativo en
cuatro provincias para el grupo de 60-79 años y en seis jurisdicciones en 80 años y más.

• Causas de defunción: respiratorias, cardiovasculares, cerebrovasculares, insuficiencia
renal y diabetes (con riesgo significativamente incrementado).
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https://doi.org/10.1590/1413-81232022275.07502021
https://doi.org/10.1590/1413-81232022275.07502021


Sistema de alerta temprana por 
temperaturas extremas
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http://repositorio.smn.gob.ar/handle/20.500.12160/1726


Olas de calor: vigilancia sanitaria

Evento de notificación: 
“Efectos en la salud 
asociados a temperaturas 
extremas”

Vigilancia universal / 
agrupada

Vigilancia centinela:
Un hospital por provincia
Individual
Prueba piloto: octubre 2023-
Marzo 2024.



Fuente: https://www.argentina.gob.ar/noticias/rossi-creo-el-comite-permanente-de-seguimiento-y-respuesta-al-fenomeno-meteorologico-el

https://www.argentina.gob.ar/noticias/rossi-creo-el-comite-permanente-de-seguimiento-y-respuesta-al-fenomeno-meteorologico-el


Muchas gracias por su 
atención

Francisco Chesini
Coordinación de Salud Ambiental
Ministerio de Salud de Argentina


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 1: Health sector’s preparedness and response to the El Niño Southern Oscillation 
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Impacts and Inequity
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Climate Resilient Health Infrastructure
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Número de diapositiva 1
	Some Concepts are Needed
	Número de diapositiva 3
	Two approaches: According to (Lowry, 1988)�
	Número de diapositiva 5
	Expression of anomalies in different scales of  variability calculation. 
	Interpretation of indexes.
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	 Example. Information policy and decision makers
	 Example. Information policy and decision makers
	Número de diapositiva 14
	Application.
	EWS Outlook 
	Future actions
	Número de diapositiva 18
	Slide 1
	Slide 2: Climate Integrated Early Warning Systems for Health  Focus on Vector Borne Diseases: Examples of Best practices for adaptation/response
	Slide 3: Climate Trends  in the Caribbean
	Slide 4: Caribbean Climate and Health Context
	Slide 5: Caribbean Climate and Health Context cont’d
	Slide 6: Caribbean SIDS have limited capacity to respond presently  Current and future focus - building climate resilience in the health sector; appropriate adaption and mitigation strategies. 
	Slide 7: Development of Early Warning Systems  (EWS) for Health
	Slide 8: Early warning Systems for Health
	Slide 9: Surveillance vs. Early Warning
	Slide 10: EWS – What’s involved
	Slide 11: Prediction of Possible Health Outcomes
	Slide 12: Features Of Early Warning Systems
	Slide 13: Early Action Response Plans and Mechanisms
	Slide 14: Malaria EWS / EA
	Slide 15: Monitoring and Evaluation
	Slide 16: Development of EWS in the Caribbean
	Slide 17: VBD EWS
	Slide 18: Lessons Learned
	Slide 19: Sustainability in the future
	Slide 20

