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Context Materials and Methods

Surface water floods (SWFs) caused by extreme The IRIPO© hydrological geomatics mapping model, or “Indicator of Intense Pluvial Runoff”, is confronted with past extreme events for which rainfall
overland flow account for half of all flood radar measurements were acquired and damage maps were derived from multispectral bi-temporal satellite imagery (Sentinel-1 and 2) and machine
damage claims each year, equally with fluvial learning (ML) supervised classification algorithms.
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Six watersheds in the Aude and AIpes-Maritimes departments in the Figure 2: Framework of the IRIP method for generation of intense runoff susceptibility maps:
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6, derived using a k-means clustering algorithm (k = 2).
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Results
SPCD method: a Gaussian Process (i) & (ii): The greater the IRIP susceptibility scores, the A negative relationship between the mean I[RIP (iii) & (iv): Multivariate logistic regression is used to determine
Classifier trained only on one event more SWFs are detected by the SPCD detection accumulation scores and the intensity of rainfall is found the relative weights of upstream and local topography, uphill
yielded a min. 85 % overall accuracy method. Proportions of damaged plots become even among damaged plots, confirming that SWFs preferably production areas and rainfall intensity for explaining SWF
(OA) and a max. 13 % false alarm rate larger when considering areas which experienced occur over potentially riskier areas where rainfall is occurrence.
(FAR) on all 3 studied events. heavier precipitations (35 mm.h"* and more). lower. ————
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Figure 8: Ratio of SPCD-identified damaged plots among all plots featuring a 50%, 75 and 95 percentiles) as a function of the maximum rainfall amount measured Figure 10 ure.lo.: Ex.amples of .Iands.affect.ed -by SWF.S with gullles In Aude. Top, f.rom Ieft to right: (1)
o given IRIP accumulation score. The X-axis represents the minimum threshold in 5 min (Aude and Alpes-Maritimes, ~19,000 plots). panel indicating max rainfall intensity in 60 min, IRIP input data and resulting logit score on an

affected plot; (2) Pléiades image from 3/11/2018 ; (3) probability of damage detection by SPCD
method. Bottom left : Flow direction, local slope (°) and Beven topographic index (DEM-derived).
Bottom right : IRIP uphill production mode used in the generation of IRIP accumulation map.

considered for rainfall intensity over 60 min. Color bars refer for each scatter
point to the number of plots over which the ratio is computed.
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