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Introduction

In future years, it iIs expected that weather related mortality and morbidity The time structure of the data prevents the regression analysis to be applied
should increase because of climate change. In a straightforward way. Two main Issues occur:

In particular, cardiovascular diseases (CVD) are expected to be impacted. — Weather variable are correlated because of their common seasonalities ;

They already represent the second cause of mortality in the province of - Series are not stationary.
Quebec. — Decreases estimations accuracy ,

An important public health challenge is thus to well understand the weather — Increases the chances of fallacious correlations.
Impact on CVDs, usually through a regression model

Context
Problematic

Proposed solution: decompose the time series Into basic oscillating
component through empirical mode decomposition (EMD) and use them In
regression analysis.

— Qutlines the important time scales of the relationship

— Respects the hypotheses of regression

Methods: EMD regression (EMD-R)

Y: CVD (# cases), X;: weather variable

Decompose a series into basic oscillating components:

X(®) = ) c(t) +7(t)
/\/\NV\/\/W - ¢i(t) : Intrinsic mode function (IMF) which Is a symmetric oscillating
component around the zero line ;
- r(t): monotone component assimilated to the trend.

Regression model

EMD results in a large number of components, so we make use of the Lasso for
regression:

B = argmin||Y — XB|| w.rt Z‘ﬁj‘ <s

- Shrinks several coefficients to zero to operate variable selection ;
- Manages the remaining correlation.

EMD-R1 EMD-R2

1 regression model n regression models Two different EMD-R model:
CX(].) - ’]"X(l) C~X(1) C~X(p) = EMD'R]. Y — X IMFS
1 ! ' — outlines the main scales of influence of the weather ;

- EMD-R2: Y IMF ~ X IMFs
— provides the detall of the relationship at each scale

Results ' Data

Computation of a Sensitivity value; Y: daily CVD death number

— f scaled by the amplitude of the associated IM

X: daily mean temperature and humidity

Period: 1981 — 2011 included

0

EMD-R1 results:

- Only humidity affects mortality at lower scales

- Strong effect of temperatures at 1-year scale IR

- Strong effect of both humidity and | ¢ | i -
temperature at the trend level S S S DS S S Conclusion

Sensitivity

Region: Greater Montreal area (Canada) Fig. 1: Montreal location
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Y ety e Methodological side:
Fig.2: EMD-R1 sensitivity values - | — EMD-R allows reporting an association in terms of time scale.
4 — QOutlines the main scales at which a relationship occurs

EMD-R2 results: | | N | —_ | | — Enhance the explaining and predicting power of models
- Influence of humid and hot events in summer _ -~ L

at the 5-day scale |
Influence of dry periods at the monthly scale - | — Strong annual effect of temperatures found

Still strong effect of temperatures at the yearly —~— = = « « = = = 2030707 — At short scales, influence of humidity
SCale Fig.3: EMD-R2 sensitivity values
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