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Objetivos de aprendizaje

e Discutir el riesgo de las enfermedades infecciosas sensibles al clima en el
contexto de eventos extremos y el cambio climatico

e Describir el flujo de datos (climaticos y epidemiolégicos) y los métodos
generalmente utilizados para:

e Monitorear las condiciones climaticas adecuadas para la transmision de
enfermedades sensibles al clima.

e Transformar informacion climatica para su uso local en sistemas de alerta
temprana.

e Identificar indicadores hidrometeorologicos utiles para predecir el riesgo
de epidemias de enfermedades sensibles al clima.










Riesgo de dengue y malaria en un mundo mas calido

Felipe J Colén-Gonzalez et al., The Lancet Planet Health 2021



Votacion en Zoom

;Cual cree que es la enfermedad mas estudiada en
relacion con eventos climaticos extremos?

Malaria

Colera

Enfermedades diarreicas
Dengue
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Brotes de enfermedades infecciosas después de

eventos climaticos extremos

Discase

Cholera

Diarrheal
Diseases

(Non-
cholera)

Mataria

Dengue

Total

Heavy Rainfall

Tropical Cyclones Drought

Tilly Alcayna et al., One Earth 2022

Heatwaves

Multiple Events

Low evidence (N=1)
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Low evidence (N=1)

Outbreak »

Low evidence (N=1)

Increasing heatwaves days
were linked with increased

emargency department
wisits for childhood
dGarrhea™
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Funding for training, research, and practice
related to climate change and infectious
disease has been limited, and the global
response has largely been characterized by
skepticism and watchful inaction. This graphic
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De observaciones globales a intervenciones locales

Isabel Fletcher et al.
Operational climate serv ice Med 2021



Monitoreo de las condiciones climaticas
adecuadas para la transmision de

enfermedades sensibles al clima
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Combinacion de capas para determinar condiciones
favorables

- .
0 3 6 9 12

=

Numero de meses favorables para la transmission de malarria
(enero, 2019)
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Datos climaticos: ERA5-Land

e Datos globales que contienen

variables climaticas (p.ej.,
temperatura, precipitacion y viento)

e Escala espacial: 0,1°x 0,1° (~ 9 km)

e Disponible por hora o mensual
desde 1950 hasta el presente

e Acceso a través de Copernicus (el

acceso es gratuito pero requiere
registro)

ERAS5-Land monthly averaged data from 1950 to present

Overview Download data Quality assessment Documentation

ERAS-Land Is a reanalyses dataset providing a consistent view of the evolution of land variables over KA Lt sy wraen sl wusbbury < My 2008 ~dm3

several decades a1 an enhanced resclution compared to ERAS. ERAS-Land has been produced by .
replaying the land component of the ECMWF ERAS climate reanalysis. Reanalysis combines model .
data with observations from across the workd ingo a globally complete and consistent dataset using N
the laws of physics. Reanalysis produces data that goes several decades back in time, providing an :'
accurate description of the dlimate of the past ot

ERAS-Land provides a consistent view of the water and energy cycles at surface level dunng several
decacdes. It containg a detailed record from 1950 onwards, with woral resolution of 1 hour, The

native spatial resolution of the ERAS-Land reanalysis dataset is Skm on a reduced Gaussian grid

(TCo1279). The data in the CDS has been regridded to a regular lat-lon grid of 0,1x0.1 degrees

The data presented here is & post-processed subset of the full ERAS-Land dataset. Monthly-mean averages have been pre-calcutated to faciltate marry
applic

S requiring easy and fast ac W data, when sub-monthly fields are not required

2. Documentation can be found in the online ERAS-Land documentation .

Hourly fields can be found in the ERAS-Land hourly fields CDS page

Earth Syst. Sci. Data, 13, 43494383, 2021 § Earth System

https:/doi.org/10.5194/essd-13-4349-2021 ¢ Science
© Author(s) 2021. This work is distributed under S
the Creative Commons Attribution 4.0 License. 15 D a ta
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ERA5-Land: a state-of-the-art global
reanalysis dataset for land applications
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https://cds.climate.copernicus.eu/cdsapp

Datos climaticos: ERA5-Land

Temperatura en enero 2019

rva

- -
Precipitacion total en enero 2019 :> CD O :> e L \‘fw i
: S\,
. Nfeom
] 4 4

= W < - . * i
E':,. "“ —f\ﬁ: R » Transformar unidades,
| >

e Calcular condiciones climaticas

- = Nty » Calcular de media anual
[} "% U
{

>,

, A
Temperatura de rocio en enero 2019 03 ¢ b ®

e — oo o Numero de meses con condiciones climaticas
. y * apropiadas para transmission de malaria
(enero 2019)

R A
_ ' N
’ V“f’ AA)

—_—— o



Datos del medio ambiente: Copernicus Global Land Service

Copernicus Global Land Service (oper:n»cgs

i Products  Uke cases Preduct Access  Vieming Utrary Gt Suppert

LCC characteristics

Product ) Spatial -
N ersion Access Sensor Temporal coverage Information Timeliness
Global Land Cover viewer for
maps and area statistic
Google Earth Engine™ for
3.0 analysis PROBA- Annual, between 100m resolution, Updated
: v 2015 and 2019 globa annually

Geo-WIKI foi er-comparison
nd validatio

Copernicus Global Land Service: Land Cover
100m: collection 3: epoch 2019: Globe




Datos del medio ambiente: Copernicus Global Land Service

Copernicus Global Land Service (2019) Reclasificacion




Lancet Countdown: seguimiento de las condiciones climaticas
favorables para las transmision de malaria
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Expansion del dengue en el Brasil del siglo XXI

2001 - 2010 2001 - 2020

Year of
first outbreak

2005
2010

2015

2020
No
outbreaks

Sophie Lee et al., PLOS Neglected Tropical Diseases 2021



Clima, urbanizacion y conectividad
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;Queé datos necesitamos para comprender el impacto
del clima en las enfermedades infecciosas?
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Doengas e Agravos de Notificagdo - 2007 em
diante (SINAN)

Opglo selecionada: Doencas e Agravos de Notificacso ~ 2007 em diane (SINAN)
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Datos del censo: poblacion e indicadores socioeconémicos

# |bgegov.be/estatiztica
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Postprocesamiento de datos climaticos
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® Losarchivos en formato NetCDF pueden ser
manipulados en R como archivos raster (en
grillas) y con el paquete raster

-10

-20

® Antes del analsis, el raster debe ser convertido
en un mapa de poligonos (areas) usando un
mapa de referencia importado con s £

-30

® Parareducir los valores de las celdas a uno por
poligono, usamos el paquete exactextractr
para extraer distintas medidas de resumen

® Por ejemplo, este mapa fue convertido de
Kelvin a °Celsius y luego se extrajo la media de
temperatura por poligono usando el cddigo
exact extract (raster temp, sf brazil,
'mean')
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Transformacion de la informacion
climatica para el uso en

sistemas de alerta temprana
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Sistemas de alerta para el dengue
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Denguey clima: datos y modelos

sOmés frio/seco que lo usual - menos dengue

ZOmés calido/humedo que lo usual > mas dengue
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Practica habitual de vigilancia: canal endémico
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Prediccion del dengue usando prondsticos climaticos
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Pico temprano detectado usando pronostico del clima
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Fuentes de previsibilidad
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Alineacion de la estacion meteoroldgicay los datos
cuadriculados
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Figure S5: Topography in the Ecuador area as seen by the Climate Forecast System version 2 (CFSv2) model with 1 degree
resolution (111 km at the Equator). Points marked as sea by the model land-sea mask are shaded in blue. The weather station is

Machala is indicated with a red dot. The grid point chosen as being representative of the climate in Machala is marked with a black
Cross.




Varios productos de datos climaticos

resolution resolution coverage

CHELSA Based on mechanistical statistical downscaling of Monthly 1 km/0.008°  1980-2019 GeoTiff
global reanalysis data (ERA-Interim) to a high
resolution

CRUTS Estimates are produced using angular-distance Monthly 55 km/0.5° 1901-2020 ASCII,
weighting interpolation of climate anomalies from NetCDF

extensive global weather station observations

ERA5-Land A reanalysis dataset based on climate models of Up to hourly 9 km/0.08° 1950- GRIB,
land surfaces present NetCDF

]

ICTEMITHEICES Uses  climatically aided  interpolation  and Monthly 4 km/0.04° 1958-2019 NetCDF

combines climatological normals from WorldClim
with time-varying anomalies from CRU TS v.4.0
and Japanese 55-year Reanalysis (JRA55)

WorldClim Historical estimates of climate variables Monthly 21 km/0.2° 1960-2018 GeoTiff
downscaled from CRU TS v.4.03 and using
WorldClim 2.1 for bias correction

Isabel Fletcher et al., Med 2021




Los datos climaticos para una misma ubicacion
varian segun el producto

source station source station
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Ecuador, and corresponding estimates from five global climate datasets




La eleccion del producto afecta la relacion clima-
enfermedad

Dengue Malaria
tmean 20% — : tmean ——— + Station
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b8% $ CrU
decrease increase + ERA5

TerraClimate
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Posterior mean and 95% credible intervals of mean temperature (tmean) and precipitation (prcp) variables, in temporal models of
monthly (C) dengue cases 2002-2014 and (D) malaria cases 1990-2015 in Machala.

Isabel Fletcher et al., Med 2021



La eleccion de la celda adecuada es importante para
capturar las condiciones reales del terreno
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Identificacion de indicadores
hidrometeorologicas para predecir el

riesgo de brotes de enfermedades sensibles
al clima
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Votacion en Zoom

;Cual es el habitat favorito de las larvas del mosquito
Aedes aegypti?

a) Contenedores de agua artificiales
b) Huecos en el tronco de arbol
c) Piscinas

&2 COLUMBIA

MAILMAN SCHOOL

OF PUBLIC HEALTH
GLOBAL CONSORTIUM
ON CLIMATE AND
HEALTH EDUCATION




Los factores climaticos son importantes predictores
del riesgo de dengue

Nonlinear and delayed impacts of temperature and
precipitation on dengue risk in Barbados (Lowe et al. 2018)
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Dengue risk at different time lags under extreme
wet and drought in Brazil (Lowe et al. 2021)







Los contenedores temporales de almacenamiento de
agua se convierten en criaderos de mosquitos

Photo Credit: Christovam Barcellos, Fiocruz



Modelado de asociaciones retrasadas y no lineares

Excepcionalmente
humedo

°

Incidencia anual de dengue por cada 100,000 habitantes
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Probabilidad de exceder el limite de epidemia
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Dengue vy sequias 2001-2019
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Nivel de urbanizacion, acceso a agua corrientey
frecuencia de escasez de agua
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Temperature (°C)

Temperaturas mas calidas y riesgo de dengue
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Extremos hidrometeoroldgicos a lo largo de un
gradiente urbano
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Valor anadido de los predictores hidrometeorologicos

No added value
Added value

7 64

3 58%
130 188 69%
135 160 84%

75 94 80%

Centre- 32 52 62%

409 558 73%



Donde funcionaria mejor un sistema de alerta?

Correlation

N.

0.0

Correlation

0.0

Teleconexion entre El Nifio-Oscilacion del Sur (Nov-Dic-Ene), precipitaciones extremas y
temperatura en Brasil (Feb-Mar-Abr)

Lowe et al., BMJ 2020



Adaptar el prondstico dependiendo del paisaje

Lead time (month)

A

URBAN Extreme drought Extremely wet

RURAL Extreme drought Extremely wet

Oct Nov Dec Jan Feb Mar
Anticipation Time (month)
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Climate Services

Air Quality Services

Applying state-of-the-art climate
knowledge for the co-development
of climate information and solutions
for key societal sectors to adapt to
climate change.

Developing air quality products and
services tailored to user’s needs, from
global/regional to local urban scale.

Earth System
Services

Global Health Knowledge Integration

Resilience
Coproducing knowledge regarding

environmental topics, as well as
technology transfer, communication
and dissemination, visualisation,
education, and outreach.

Applying a transdisciplinary
approach to co-designing
policy-relevant solutions to enhance
response to climate-sensitive disease
outbreaks and emergence.



HARMONIZE

Wider community of practice

Wider community of practice

Drone images
and weather
station data

HARMONIZE
digital infrastructure

Disease Socio-economic,
AN surveillance data demographic and m
health system (22
indicators

Wider community of practice Wider community of practice




Public health resilience
to environmental change

/1
IP3: Diintegratlon and harmonization
/1

IP2: Data audit, field data collection a ost-processing

Foundational digital infrastructure
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