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Study description
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Reproducibility

Randomization
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Did the study involve field work? Yes No
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This study relies on process-based models for the population dynamics of malaria driven by different climate factors and on their
fitting to time series data of reported malaria cases in two cities of India, to address the importance of relative humidity to the
interannual variability of seasonal epidemics. The different models are respectively driven by relative humidity, rainfall and
temperature; a baseline that only includes seasonality in the transmission rate is also considered. Formal comparison of the models
based on likelihood indicate that the model including relative humidity best explains the data. This model also exhibits the highest
predictive ability.

The data used in this study originates from the malaria surveillance conducted in the two cities, namely Ahmedabad and Surat (in
India), by the respective Municipal Corporations. The data consists of two time series of monthly reported cases collected from 1997
to 2014. Thus each time series consists of 216 months. This is the relevant length to consider the interannual variation in the
seasonal epidemics. We have 18 seasons in each time series, and the characteristic time scales of interannual variation (about 2 and
4 years) are sufficiently represented given the length of these time series.

NA. We did not sample the data. We used existing time series.

The malaria data were not collected by us; monthly malaria cases were collected from 1997 to 2014 by the respective Municipal
Corporations of the cities of Ahmedabad and Surat. These epidemiological data result from two kinds of surveillance: (a) the
collection of blood slides from fever patients by house-to-house visits by a health worker and examination of these slides for positive
malaria parasites at the Primary/Community Health Center (active surveillance); (b) examination of blood slides from fever patients
reporting directly to the Primary/Community Health Center (passive surveillance). Both types of data are pooled into a temporal
record for each city. We used climate data of monthly relative humidity, rainfall and temperature for the same 18 years, obtained
from local weather stations recorded at a local weather station within each city, supplied by the Indian Meteorological Department in
Pune (India) and verified in the GHCN network of climate data (https://www.ncdc.noaa.gov/ghcn-daily-description).

As described above, the monthly malaria cases and the climate covariates are monthly data. The spatial scale is that of the whole city.
Surat is approximately 326 sq. km and Ahmedabad, 471 sq. km. The climate covariates are obtained from a given meteorological
station for each city.

No data excluded.

We consider two cities with different environmental conditions within the state of Gujarat in NW India. Ahmedabad is semi-arid;
Surat is coastal with a maritime influence and is prone to flooding from the Tapi river. Despite these differences the results of the
models' comparisons and related analyses are consistent between the two cities. Specifically, the model that includes relative
humidity in the transmission rate best explains and predicts the data for each of the cities.

NA. The study analyses longitudinal reported cases in a given city.

NA. Blinding is not applicable to the time series analyses conducted in this work.




