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Use of hydrological modelling and geographic information systems (GIS) for flood
and inundation hazards Prevention in Al-Kharg government, Riyadh region

Abstract:

The research is concerned with the application of the modern techniques represented in
hydrological modeling, geographic information systems and analyzes of satellite images in
the study of areas exposed to the flashfloods and the resulting water inundation in the low-
lying areas, Al-Kharj Governorate was chosen as a study area due to the frequent torrential
rains it is exposed to as a result of being a confluence of the waters of a number of valleys
and their tributaries, represented in the valleys of Hanifa, Al-Sulay, Al-Hanaya, Nasah, Al-
Haytham, Al-Agimi, and then Al-Sahba, which have a total area about 111491 km?. It is a
large area that leads to collecting water from many areas, which leads to an increase in the
runoff Risk when it occurs in AlKharj, as happened in the years 1424, 1431, 1434 and 1440
AH, As a result of this, damages to facilities and roads, and water gathering in low areas and
its impact on the natural and human environment, which affects development planning in Al-
Kharj. Therefore the study recommended analyzing the risk map of floods and water
inundation, which is the product of many steps and inputs that include Elements of the stage
before the occurrence of surface runoff “the early warning stage”, then elements of the stage
during runoff and water flooding "the critical stage", then the elements of the stage after the
end of the rainy situation "inventory and assessment”, where the largest number of elements
affecting each stage and the various means of analysis and evaluation for it will be collected,
Then count and analyze it to create a spatial model of the drainage systems and flooding areas
through which it is possible to self-analyze the expected rain situation at different recurring
times, especially 100 years, to avoid the greatest potential risk of torrential rains in the region.

Keywords:
Remote sensing, Early warning, flood hazards, Detention lake, Drainage channels.
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Description and Curve Numbers from TR-55

Curve Number for

Use Description on | Cover Description Hydrologic Soil
Input Screen Groin
. i %
Cover Type and Hydrologic Condition Impervious A | B | C | D

NvAann

Row Crops - Staight Rows + Crop Residue

! Agricultural Cover- Good Condition (1)

64 | 75 | 82 | 85

2 Commercial Urban Districts: Commerical and Business 85 89 | 92 | 94 | 95

3 Forest Woods (2) - Good Condition 30 | 55 | 70 | 77

£2022 - (2) suadi- (9) wxa)l < 66 Al polall W ol dnol> A




P il g 3 dablons oLl jeby Jgend! jlasi ogd A31 a0 Sl glall 0laig dr gl bl drddl alsean!

Joall £l e clp s dod! A di JS a8
4  |Grass/Pasture | Pasture, Grassland, or Range(3) - Good 39 | 61 74 | 80
Canditinn
5 ng_h Density Residential districts by average lot size: 1/8 65 77 | 85 | 90 | 92
Residential acre or less
6 Industrial Urban district: Industrial 72 81 | 88 | 91 | 93
7 ISOV\-IA f_Dlensity Resi?eptialdistricts by average lot size: 1/2 o5 54 | 70 | 80 | 85
Open Space (lawns, parks, golf courses,
8 Open Spaces cemeteries, etc.) (4) Fair Condition (grass 49 69 | 79 | 84
cover 50% to 70%)
9 Parking and Imperviqus areas: Paved pgrkin_g lots, 100 98 | 98 | 98 | 98
Dawviad Qnarac rnnfe Adriviacwwiavie ate (faveliidinn rinht_nf_
10 Residential 1/8 |Residential districts by average lot size: 1/8 65 77 85 | 90 | 92
acre acre or less
1 Residential 1/4 |Residential districts by average lot size: 1/4 38 61 | 75 | 83 | 87
acre acre
12 Residential 1/3 |Residential districts by average lot size: 1/3 30 57 72 | 81 | 86
acre acre
13 Residential 1/2 |Residential districts by average lot size: 1/2 25 54 | 70 | 80 | 85
acre acre
14 Residential 1 |Residential districts by average lot size: 1 20 51 | 68 79 | 84
acre acre
15 Residential 2 |Residential districts by average lot size: 2 12 46 | 65 | 77 | 82
acres acre
16 |Water/ Wetlands | Water Bodies, Lakes, Ponds, Wetlands 100 100 | 100 | 100 | 100

Source: Urban Hydrology for Small Watersheds TR-55, United States Department of Agriculture,
Natural Resources Conservation Service, Conservation Engineering Division, Technical,
Release 55, June 1986.
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