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0.ABSTRACT

Change on precipitation is constrained by finding a way to evaluate the evolution of precipitation variability over time. Classical approaches (feature-based) have shown their limitations for this issue due to the intermittent and irregular nature of precipitation. In this study, we present a novel variant of the Dynamic time warping method quantifying the dissimilarity between two rainfall time series based on shapes comparisons, for clustering annual time series recorded at daily scale. This shape-based approach considers the whole information (variability, trends and intermittency…). We further labeled each cluster using a feature-based approach. While testing the proposed approach on the time series of Paris-Montsouris, we found that the precipitation variability increased over the years in Paris area. 

C1 (drought years) C4 (remarkable years with extreme variability)

Analyzing trends of features / characteristics of precipitations (such as Mean rain rates 𝑅𝑅 𝑚 , Maximum rain rates 𝑅𝑅 𝑚𝑎𝑥 or precipitation duration per year 𝑆 𝑗 ) over the years is not conclusive.

In front, a linear model is fitted for some characteristics.

(𝛽 1 = 0) (𝛽 1 = 0) 𝛽 1 = 0.00016 𝑤𝑖𝑡ℎ 𝐻 0 𝑎𝑐𝑐𝑒𝑝𝑡𝑒𝑑 Instead of comparing extracted features seeking for trends, an idea is perform a global comparison using IMS-DTW like below : 

  Study of the impact of climate change on precipitation in Paris area using a method based on iterative multi scale dynamic time warping (IMs-DTW) Djallel Dilmi, Laurent Barthès, Cécile Mallet, Aymeric Chazottes To cite this version: Djallel Dilmi, Laurent Barthès, Cécile Mallet, Aymeric Chazottes. Study of the impact of climate change on precipitation in Paris area using a method based on iterative multi scale dynamic time warping (IMs-DTW). 9th International Workshop on Climate Informatics, Oct 2019, Paris, France. insu-02314175 time -Pendergrass, A. G., Knutti, R. , Lehner, F. , Deser , C. and Sanderson, B. M. , "Precipitation variability increases in a warmer climate", Scientific reports (2017). -Verrier S., & al., Multiscaling properties of rain in the time domain, taking into account rain support biases, Journal of Geophysical Research: Atmospheres, American Geophysical Union, (2011) -Akrour N., & al., Simulation of yearly rainfall time series at microscale resolution with actual properties: Intermittency, scale invariance, and rainfall distribution Water Resources Research, American Geophysical Union, (2015). -Dilmi, M. D., Barthès, L., Mallet, C., Chazottes, A. , "Iterative multiscale dynamic time wapring : a tool for rainfall time series comparison". International Journal of Data Science and analytics, (2019). -Sakoe, H. and Chiba, S., "A similarity evaluation of speech patterns by dynamic programming", Dig. Nat. Meeting, Inst. Electron. Comm. Eng. Japan, (1970). -Kaufman, L., and Rousseeuw, P. J., "Clustering by means of medoids", in ln : Dodge Y & editor, ed., , North Holland/ Elsevier, p 405-416, (1987). STUDY OF THE IMPACT OF CLIMATE CHANGE ON PRECIPITATION IN PARIS AREA USING METHOD BASED ON ITERATIVE MULTISCALE DYNAMIC TIME WARPING (IMS-DTW) M. D. Dilmi*, L. Barthes, C. Mallet, A. Chazottes LATMOS/IPSL, UVSQ Université Paris-Saclay, UPMC Univ. Paris 06, CNRS, Guyancourt, France *djallel.dilmi@latmos.ipsl.fr I. MOTIVATION The proposed method shows that : -there exists a temporal evolution of precipitation when studiying Paris-Montsouris time series. Limitations of the current work include : -the fact that we have not yet demonstrated the robustness of the results in table 1, i.e. test if other rainfall time series measured in Paris area could lead to similar results. Future work : -Investigate if results show a real impact of climate change rather than just representing a temporal correlation. -exploring the correlation between the defined clusters and environmental parameters (such as temperature). -We also plan to extend the study area and to use other rainfall time series. extend the study area and to use other rainfall IV. CURRENT WORK II. METHOD Iterative Multiscale Dynamic Time Warping(IMs-DTW) -Considering the appearance frequency of each cluster in seven successive 26 years' time intervals between 1873 and 2019 allows studying the possible evolution of precipitation.
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  Fig. 1 The alignment linking the rainfall time series 1890 to 1900

Fig. 1

 1 Fig. 1 illustrates, way of example, the alignment obtained between the two annual time series representing years 1890 and 1900. -The alignment structure ensures the association of the peaks and the rainy periods of the two years. -The associations of the matching present relatively small offsets with up to two weeks. -This observation is true for all the alignments proposed by the IMS-DTW between the 146 times series.

  With a coarse time window: -the presence of the first cluster C1 (drought years) decreases over time; -while that of C4 (remarkable years with extreme variability) increases or stagnates at the same time which corroborates the assumption that the precipitation variability increases over time (# warmer climate) between 1873 and 2019.

  classic constraints used for searching the path (see Sakoe & Chiba 1970), our version "IMS-DTW" is constrained by multiscale similarity to search for the path Need adapted approach for investigating variability trends over the years

Table 2 . shows The temporal evolution of frequencies for each cluster [% by column]. →
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