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Geospatial Modeling and Artificial Intelligence for Flash
Flood Hazard Analysis and Prediction in the Wadi Watir
Basin, Southern Sinai Peninsula, Egypt

Dr. Sabhi Abdelhamid Abdeljawad Abdelhamid
Lecturer of Geomorphology and GIS
Faculty of Arts - Port Said University

Abstract:

This research focuses on the utilization of artificial intelligence
for deriving areas at risk of flash floods in the Wadi Watir basin,
located in the southern part of the Sinai Peninsula, Egypt, through
the Google Earth Engine platform. The study aims to produce a
map of areas susceptible to flash floods and their severity levels by
working with data servers provided by Google and implementing
flood mapping algorithms systematically. The study has yielded
several important findings, including:

1- Determining the feasibility of employing artificial
intelligence for mapping flash flood hazard areas, given the
availability of spatial data.

2- Emphasizing the reliance on Flood Mapping Algorithms
(FMASs) for precise tracking and monitoring of flash flood-
prone locations, especially with access to more accurate
spatial information.

Keywords: Artificial Intelligence, Flash Flood, Hydrology,
Morphometric Analysis, Wadi Watir.
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// Landsat 8

var landsat8 = 18.filterBounds(roi).filterDate('2022-01-01", '2022-12-31").map(cloudMask).median(}.clip(roi);
Map.addLayer(landsat8, { min: [8.1, ©.85, @], max: [8.4, @.3, @.15], bands: ['B5', 'B6', 'B2']}, 'Landsat &', false);
/f Band map

var bandMap = {
RED: landsatd.select('B4'),
NIR: landsat8.select('B5"),
GREEN: landsat3.select('B3'},

saaaall Zojl) 55l Pla Landsat clily HLesy sl 3580 (Y) IS

[‘lee]



daSaa dgale Alaa — delaial¥) g Aibua i gaudl 5 bl pall Sl éd\Jﬂ_&A
(ISSN: 2536- 9555)

S i e sl e g A sl Slaiul palal Gl Guls
P e 4l Ju (gdlly Google Cloud Score waas (Pl (e i)
bl dibaie ol 138 Gula &3 88y (GEE &y b s33aa byl desana

(7) JSE U aepl) 35S0 DA (0
// Cloud masking function

function cloudMask(image){
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// NDVI
var ndvi = landsat8.expression( (NIR - RED) / (NIR + RED)', bandMap).rename( NOVI');
Map.addLayer(ndvi, { min: -1, max: 1, palette: ['blue', 'white', ‘green’']}, "NDVI', false);
-' _+ score
var uegScore = ndvi.updateMas k{dlstance neq(@)) .where(ndvi.gt(e.8), 1)|

where(ndvi.gt(e.6). "L'.\nd}l lte(e 2)

where(ndvi.gt(®.4).and(ndvi.lte(® *})J 3)

where(ndvi _j "L-.Lnd'-fl.lte(:. M, 4)

ere(ndvi.lte(@.2), 5);

ap.vcc_a,:ukbeg5c0|e { min: 1, max: 5, palette: rainbow }, 'Vegetation hazard score’, false);
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/ NDWI
var ndwi = landsat8.expression(’(GREEN - NIR) / (GREEN + NIR)', bandMap).rename( 'NDWI');
Map.addLayer(ndwi, { min: -1, max: 1, palette: ['red', 'white', 'blue']}, 'NDWI', false);
// Wetness score
var wetScore = ndwi.updateMask(distance.neq(@)).where(ndwi.gt(2.6), 5)
.where(ndwi.gt

d
(0.2).and(ndwi.lte(®.6)), 4)
¢ ).and(ndwi.lte(@ 3
(

g
.where(ndwi.gt
.where(ndwi.g
.where(ndwi.lte(-0.6), 1);
Map.addLayer(wetScore, { min: 1, max: 5, palette: rainbow }, 'Wetness hazard score', fals«
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/{ Create topographic position index
var tpi = elevation.subtract(elevation.focalMean(5).reproject('EPSG:4326", null, 3@)).rename( TPI');
Map.addLayer(tpi, { min: -5, max: 5, palette: ['blue’, 'yellow', ‘red'] }, 'TPIL', false);

// Topo score
var topoScore = tpi.updateMask({distance.neq{@)).where(tpi.gt(e), 1)
.where(tpi.gt(-2).and(tpi.1lte(a)), 2)
.where(tpi.gt(-4).and(tpi.1lte(-2)), 3)
.where(tpi.gt(-6).and(tpi.1lte(-4)), 4)
.where(tpi.lte(-8), 5);
Map.addLayer(topoScore, { min: 1, max: 5, palette: rainbow }, 'Topographic hazard score', false);
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// Get water data
var water = gsw.select('occcurrence').clip{roi);
Map.addLayer(water, { min: @, max: 108, palette: ['white’, 'cyan®, 'blue" ]}, 'Water', false);
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