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Thermal biology experiments and trait-based models

OPEN a ACCESS Freely available online

@PLOS | o~

Vectorial Capacity of Aedes aegypti: Effects of

Temperature and Implications for Global Dengue

Epidemic Potential * Quantify effects of temperature on

mosquito-pathogen traits

Jing Liu-Helmersson'*, Hans Stenlund’, Annelies Wilder-Smith'?, Joacim Rocklov’

1 Department of Public Health and Clinical Medicine, Epidemiology and Global Health, Umea University, Umed, Sweden, 2 Lee Kong Chian School of Medicine, N

anyang
Technological University, Singapore, Singapore

e Parameterize trait-based
mathematical models

- General and interpretable
models

- Models should be challenged
by observational data

Trait

Temperature
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ECOLOGY LETTERS

Ecology Letters, (2019) 22: 1690-1708 doi: 10.1111/ele.13335

REVIEW AND

SYNTHESIS Thermal biology of mosquito-borne disease
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Between-experiment variability

Culex quinquefasciatus - data per experiment

experiment id

The distribution generating these data
points depends on the experiment ID
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Between-experiment variability — Does it matter?

= A Cx. quin. with between-experimentvar. B Cx. quin. w/o between-experiment var.
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Bayesian hierarchical models
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Lancet Countdown Indicators

Globally aggregated change in Dengue R,

THE LANCET =

‘www.thelancet.com ?{J -
The 2024 report of the Lancet Countdown on health
and climate change: Facing record-breaking threats
from delayed action 60
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“Following decades of delays in climate change action, avoiding the -
most severe health impacts of climate change now requires aligned, _
structural, and sustained changes across most human systems, A - _
1 E. ' ’

LANCET COUNTDOWN:

TRACKING PROGRESS -104
ON HEALTH AND

CLIMATE CHANGE

1951 1951 1971 1981 1991 2001 2011 2021
A Review by The Lancet Year
HEIDELBERG
PLANETARY Lancet countdown on Climate Change and Health, 2024 report

\ - HEALTH HUB




Mathematical model for Dengue-Aegypti

Stage structured population model

dL
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dt Ross-Macdonald type reproduction number
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Model structure uncertainty
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# of cases

Dengue in Sri Lanka

. In 2006 In 2014
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Effect of ElL Nino-Southern Oscillation (ENSO) and weather
on Aedes vectors in Kalutara, Sri Lanka, 2010-2018
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Evaluation of intensified dengue control measures in Pandura, Sri Lanka

Breteau Index
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Estimated mean number of averted dengue cases: 2192 (95% Cl: 1741-2643)
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Response of Dengue to sea surface temperature structures

* Warm SSTs lead to increased
evaporation

* Winds transport moisture toward
continental land

* Modulates rainfall variability

* Drives mosquito population dynamics

* Affects Dengue risk
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Corr. between SSTA and dengue

Corr. between TP and dengue
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