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Climatic Variability
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It refers to variations in the average state and other statistical
properties (standard deviation, occurrence of extremes) of the weather
on all temporal and spatial scales excluding individual weather events
(IPCC, 2014).



CLIMATIC CHANGE (CC)

Fuente: Stocker et al. (2013)

1.0 F Land surface air temperature: 4 datasets

—— Cambio en el
<« vyalor medio

oG
L
8 >
2 g
go
= &

0.4 E-Sea-surface temperature: 5 datasets

g § 0.2 .
£ oo ¥=~_ Cambioen el
g «— valor medio
= ® 04

-0.6

E * . * Escala temporal

Change In the average state of the climate that can be identified by
changes in the average or in the variability of its properties and that persists
for an extended period, typically decades or more extensive (IPCC, 2014).

Corollary: Climate change may be due to internal natural processes of the climate system or to external forces such
as modulations in solar cycles, volcanic eruptions and persistent anthropic changes in the composition of the

atmosphere or land use.



GLOBAL PHENOMENA THAT INFLUENCE IN THE
EAST SOUTH AMERICA CLIMATE

WHAT IS PHENOMENA EL NINO (ENSO)?

Recurring weather pattern that implies changes in the surface temperature of
the ocean in the central and eastern part of the tropical Pacific

La Nina ~e=——— Extreme Phases —» El Nino

Monthly SST Anomaly 2015/08/02 - 2015/08/29
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GLOBAL PHENOMENA THAT INFLUENCE IN THE
EAST SOUTH AMERICA CLIMATE

HOW THE EL NINO AFFECTS SOUTHAMERICA?

ANOMALIA PROMEDIO DE PRECIEITACION (mm)
PARA EVENTOS "EL NINO"
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GLOBAL PHENOMENA THAT INFLUENCE IN THE
EAST SOUTH AMERICA CLIMATE

Then, NINO = FLOOD and NINA = DROUGHT?

ENERO 2017: WEAK NINA
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GLOBAL PHENOMENA THAT INFLUENCE IN THE
EAST SOUTH AMERICA CLIMATE

IS THE PHENOMENA “EL NINO” THE ONLY FORCING?

EL NINO 1982-1983
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CC ANTHROPIC CAUSES

Efecto Natural Efecto de gases invernadero
de gases invernadero aumentado por el hombre

Mas gases escapan Menos gases escapan
i hacia el espacio

When the concentration of greenhouse gases
increases in the atmosphere, the amount of energy that
cannot escape into space is increasing, and it returns
reflected to the surface by increasing the temperature.



' OBSERVED CHANGES

1. CA-NSA: Central America, northern South

America | 2. AMA: Amazonia
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WHAT HAPPENED IN THE LAST 100
YEARS?

Increase in extreme precipitation and temperature events
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FUTURE CLIMATIC SCENARIOS

2016-2035 2046-2065 2081-2100
Annual Temperature changes (°C) (RCP4.5, estabilization)
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FUTURE CLIMATIC SCENARIOS ‘

Temperature Precipitation
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Climate change impacts hoalth

CLIMATE [===s
- is strongty mediated by environ

mantal, soclal and public heaith

determinants. From references
(14,28-32).
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effects being

MEDIATING FACTORS definitive.
ENVIRONMENTAL SOCIAL RESILIENCY
- Geography - Loz of habitation - Early-warning system
- Bazoline woathor - Povarty - Sociosconomic status
-Soil / dust - Displacarmant - Hoalth and nutrition
- Vegetation - Conflict - Primary haalth care
- Bazeline air [ water quality - Age and gondar
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HEALTH IMPACTS
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PARADOX: CC, HEALTH, NH and SH

Un
habitante de
paises ricos
emite 38 veces
mas CO, que
uno de paises
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Deaths from climate change
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I 80-120 Estimates by WHO sub-region for 2000 (WHO World Health Report, 2002).
Copyright WHO 2005. All rights reserved.
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Conents lists available at ScienceDirect
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Global risk mapping for major diseases transmitted by Aedes aegypti ™
and Aedes albopictus =
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Spatio-temporal analysis of leptospirosis incidence and its relationship
with hydroclimatic indicators in northeastern Argentina
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Walter F. Sione , Luis Aragonés Pormares ?

Incidence of
confirmed
cases of
Leptospirosis
in the
provinces of
Santa Fe and
Entre Rios
(2009-2018).
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Leptosipirosis is a
zoonosis caused by
the spirochete bacteria
Leptospira interrogans
and its principal vector
are rats.
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Leptospirosis incidence

Impacts in our region: Leptospirosis

0.03 - - 0.03
Very Strong
El Niiio
0.02 - 0.02
Moderate
El Niiio
0.01 - 0.01 g
5
=]
=
0.00 0 '8
i - Z
2
\ &
‘ 4 : g
v Moderate v L 0.01 ©
\ La Nii ;S
— Moderate ey Moderate
\ o La Nifia Lol
Strong
La Niiia - 0,02
—Entre Rios
—Santa Fe
-0.03

1357911 1357911357911 1357911 1357911 13579 111357911 135791113579111357911

2009 2010 2011 2012 2013 2014 2015

Casos de Leptospirosis en funcion del indice ONI las provincias de

Santa Fe y Entre Rios (2009-2018).

2016

2017 2018

S>>



ONI Index

Impacts in our region: Leptospirosis
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ONI Index

Impacts in our region: Leptospirosis
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MATHEMATICAL MODELLING

Dynamic epidemiological modeling as a tool for
monitoring, prediction, evaluation and early warning of
the response of infectious diseases to different
hydroclimatic phenomena.

|

CLIMATIC SERVICES APPLIED ON
HEALTH

To be effective:

- Reliable data

- Interdisciplinary work (health proffesionals,
biologist,, engineers, programmers, decision
makers, etc.)




MATHEMATICAL MODELLING

SIR model of leptospirosis
I
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I'(t,a,loc): gamma distribution for precipitation (from Triampo et.al 2007)
AFA(t): variation of flooded area in function of hydrometric levels.

/\
Although the behavior of the rats is based on the availability of food in the
garbage or similar, they prefer to be far from humans. However, in flood time their
space is contracted then the chances of coming into contact with humans :
increases.




MATHEMATICAL MODELLING
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Results for 2010 outbreak
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Leptospirosss cases

MATHEMATICAL MODELLING
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MATHEMATICAL MODELLING

Estatistical modelling of leptospirosis

Comparison of semiparametric Santa Fe Parana
methods: N ‘ X; . ;
_ Classic ARIMA Method | NSE | RMSE Method | NSE | RMSE
- Anew alternative ARIMAX. ARIMA | -5.00 | 0.91 ARIMA | -2.38 | 0.87
- Semi-Functional Partial Linear - _ . -
Regl‘eSSion (SFPLR) :\RI.\IA:\ -920 1 19 ARI’.\I'\X -1 63 0. 16
SFPLR |-1.40 | 0.58 SFPLR |-0.50 | 0.58
In particular, SFPLR is a method Rosario
that a_IIow the use of (hydroclimqtic) Method | NSE | RMSE
covariables (non.-stationary) which
could improve the prediction of ARIMA |-0.63 | 0.82
outbreaks of leptospirosis. ARIMAX | -0.83 | 087
SFPLR | -0.63 | 0.82




' THANK YOU!! OBRIGADA!!

Well, | don't
understand this
about climate
change ...

Bem, ainda eu nao
entendo isso sobre
mudancas
climaticas ...

N~

'/ : AN CONICET
N CeVarcam Gueserss we G0 EARd S




REFERENCIAS BIBLIOGRAFICAS

Béarcena, A., Samaniego, J. L., Galindo, L. M., Ferrer, J., Alatorre, J. E., Stockins, P., Reyes, O., Sanchez, L., Mostacedo, J., 2017. La economia del cambio
climatico en Ameérica Latina y el Caribe: una vision gréfica. Publicacion de las Naciones Unidas (CEPAL). LC/TS.2017/84/Rev.1.
https://www.cepal.org/es/publicaciones/42228-la-economia-cambio-climatico-america-latina-caribe-vision-grafica

Birkmann, J., Cardona, O., Carrefio, M., Barbat, A., Pelling, M., Schneiderbauer, S., Kienberger, S., Keiler, M., Alexander, D., Zeil, P., 2013. Framing
vulnerability, risk and societal responses: the MOVE framework. Natural Hazards 67(2), 193-211.

IPCC, 2014: Annex II: Glossary [Mach, K.J., S. Planton and C. von Stechow (eds.)]. In: Climate Change 2014: Synthesis Report. Contribution of Working
Groups I, Il and Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A.
Meyer (eds.)]. IPCC, Geneva, Switzerland, pp. 117-130.

Lovino, M. A., Mdller, O. V., Mdiller, G. V., Sgroi, L. C., and Baethgen, W. E., 2018a: Interannual-to-multidecadal Hydroclimate Variability and its Sectoral
Impacts in northeastern Argentina, Hydrol. Earth Syst. Sci. Discuss., https://doi.org/10.5194/hess-2018-3.

Lovino, M. A., Miiller, O., Berbery, E. H., Miller, G. (2018b). How have daily climate extremes changed in the recent past over northeastern Argentina?
Global and Planetary Change, 168, 78-97. doi: https://doi.org/10.1016/j.gloplacha.2018.06.008.

Lovino M.A, Muller O.; Berbery E.H.; Muller G.V. (2018c). Evaluation of CMIP5 historical and present climate simulations in the core crop region of
Argentina. International Journal of Climatology. 38, IssueS1, e1158-e1175. DOI; 10.1002/joc.5441.

Magrin, G.O., J.A. Marengo, J.-P. Boulanger, M.S. Buckeridge, E. Castellanos, G. Poveda, F.R. Scarano, and S. Vicufia, 2014.Central and South America.
In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B: Regional Aspects. Contribution of Working Group Il to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change [Barros, V.R., C.B. Field, Et al. (eds.)]. Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA, pp. 1499-1566.

Triampo W., D. Baowan, .M. Tang, N. Nuttavut, J. Wong-Ekkabut, and G. Doungchawee (2007) A Simple Deterministic Model for the Spread of
Leptospirosis in Thailand. International Journal of Biological and Medical Sciences 2:1 2007

Stocker, T.F., Qin, D., Plattner, G.-K., Alexander, L.V., and coauthors, 2013. Technical summary. In: Stocker, T.F., Qin, D., Plattner, G.-K., Tignor, M., Allen,
S.K., Boschung, J., Nauels, A., Xia, Y., Bex, V., Midgley, P.M. (Eds.), Climate Change 2013: The Physical Science Basis. Contribution of Working
Group | to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, United Kingdom
and New York, NY, USA.

Zipser, E.J., Cecil, D.J., Liu, C., Nesbitt, S.W., Yorty, D.P., 2006. Where are the most intense thunderstorms on earth? Bull. Am. Meteorol. Soc. 87, 1057—
1071. http://dx.doi.org/10.1175/BAMS-87-8-1057.



AMELNCA THLE SR DEPUNTET TEADRACLAE CULTLOW UUaet|

< < :
. infob ,
: ae . “,

e

{ Las inundaciones en Entre Rios, las peores en

? A =
SN 50 anos por la crecida del rio Uruguay
&. Trmtav Dorsmt sortaan B W [ETIeCEXIT o8 G o (Ve B 3G0E BUS TRORIN NINEE PRSI § IWITAITD (et WATH % JGS PR ee N
~ Phmon S0 afen” Y4 son 208 Me viSTas pof les Fansacares an o Loy
e d —



P —

FIN AM SALUD EDUCACION IGUALDAD
DELAPOBREZA YBIENESTAR DE CALIDAD DEGENERD

ERGIA ASEQUIBL TRABAJO DECENTE USTRIA 1 REDUCCION DE LAS
VINANTE Y CRECIMIENTO A DESIGUALDADES
ECONOMICO

i

7~ O\

1 ACCION
PORELCLIMA

1 4 VIDA 1 PAZ, JUSTICIA 1 ALIANZAS PARA
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SOLIDAS LOS OBJETIVOS
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OBJETIVE:S
DE DESARROLLO
SOSTENIBLE

El 25 de septiembre de 2015, los lideres mundiales adoptaron un conjunto de objetivos globales para erradicar la pobreza,
proteger el planeta y asegurar la prosperidad para todos como parte de una nueva agenda de desarrollo sostenible. Cada

objetivo tiene metas especificas que deben alcanzarse en los préximos 15 afios.
Para alcanzar estas metas, todo el mundo tiene que hacer su parte:
los gobiernos, el sector privado, la sociedad civil y personas como nosotros
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