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2024 at Najran University -college of
Engineering

@, Zoom1e

The GIS Day event, scheduled to be held on 4 December 2024,
will be organised by the Civil Engineering Department at
Majran University to highlight the transformative potential of
Geographic Information Systems (GIS). This event will showcase
innovative applications of GIS in urban planning, environmental
management, disaster mitigation, and transportation
engineering. The event will be conducted with the support of
the University President and will be attended by the Vice
President for Academic Affairs, Dr Bandar Al-Shahri.

Host: Najran University - college of Engineering
Date: December 04 2024

10



atleall inflJgaall

syl 2 panoll | dralall lyuslxoll

10:15-10:00 O 2l

10:25-10:20 daall dwaigll euwd Guud)y delS
10:35-10:30 ddlesll (e 9)25 gog )
10:45 - 10:35 OS5 Linall @)S5
12:00 - 10:45 rogox]l diwlg dunle Wl s lbw

ol [ Los=al

1.30 - 12.00 US|

2024 prowd | dvanll dwaiall pud 11



JLojlinall pipaig dualell alpalanll jgaa o wila




1 adail alall gyl

| | pmzell e plasd]

\ GIS DAY 2024
kA

W

cLlnall yajeall go cu

e

i




2024 jroy | alianll dwaiall pand

L9 jLisoll



AN AN AN A
AN AN A
AN AN AN A
AN AN A

AN AN AN A

oile Lle Haidlae 5]

81yl Ologlaoll plaig 32y e slaiaiw Sl aladswl (geul gm0 digre 8 SlLadll jot BlSlre 1olgis|

(HEC-RASg HEC-HMS) dsSulg)asally dx>sl9yas8)l Z3loill ay gozu MolSio lgi yoillase ygiSall a3

duodi 13 duwlyll 030 im0 digra) dudsdll Jogudl il polai) &udlyanll loglaall @k Wlgsig

3pdily 8yphnll dile Gbliall 3325 (o (ababinell HX0y Loo «)lgSIl 8,133 dig8 dxngio pad Car> ByusS
Uil 56 o cananill Aed ol yiwl

l |A| dodlell wis Wigxl 15

Ad
cihgll 45 yoJl
Janil Eadta0g Wi sthitidgeiy  NIFIAIIKI

National Center for Vegetation Cover Development & Combating Desertification

2024 po | dvanll dwaiall pud




AN AN AN A
AN AN A
AN AN AN A
AN AN AN
AN AN AN A

bl Juclowwl 5.

181yl loglaoll elai wilgaly daclivall JLod3l jguo alaiiwl dislacll Lol yolie hily> euw) : lgisl

hily> o) 9 daclivall ;Lad31 5,09 drdly22l Wiloglaoll plai plaziuwl Js=> 831 Glowi Juclow] 3ol XL
Ologlaall pbii dredl Lle sguall lwlyall 830 ol . LSall Lol gdlgall 333y dixlaall lilagall ol
dpizudl didU dilaiell d> sl Obasdl dadlee e Lgi)a8 5 Loo (daiadl 851331y (spasl il 9 dxélyil

ol diyse 9 dilg ) )

o et
2024 jinu | dtanll dwaiall pud | bl e L L L doslall eld lgl
NI ailn

National Center for Environmental Compliance

éduagoull dwpell d3looll

16



AN AN AN A
AN AN A
AN AN AN A
AN AN AN
AN AN AN A

oly=s dibie 6 dxdlranl Wleglaoll pliig 3 (e ylasiniuw 3l Oludi alassuwl dx>gloasdl pbliall yadii 1olgisll

sblrall Caranig agazid sy o6 )l Blg dudlyizdl Bloglaosll eb alasuuw] Gle aosl ygiSall Giloul &jS)s
281 dyizni duiy oy oo «)lgSUl o 3Bgllg (Sl baghazill byasS dnodl 13 Jasdl 13n 323 .ol 9 dazoloazll
sl disy2all Gblall 9 Lol
%{{\\

2024 jiowya | dganll dwaimll g dubwaglll Giloasllg Jaill oljg |m| asslall ol gl

-
Ministry of Transport and Logistic Services w \lle 4[[[;|

17



AN AN AN A

AN AN A
AN AN AN A
AN AN AN

AN AN AN A

Srall yellaue o

ArcGIS (9 duasad dhy)s> alaxiwb OLSyell Gslg> 235930 guisdl :Hlgisl

U3l . pulusls dydg 8 SLSpall Easlg> Blily Jalod dxdlindl Wileglaall ek Wlgal jyjallass ;9iSall psiiuwl
3555 . @bl Lle dodluall jojeig Caslgsl (po Al yulal @ xidlg 8yshill dulle Gbliall 33> Cau> «&uS3 03l 8ol
N Bassamnall Wil 3l pesg dyygrell dosludll i (9 dsdlyinll ciloglaall pbis 8538 e duwlyall 030
il s 6 Ll

2024 powy | ddandl dwaiall pud awagll tloasllg Jaill o)ljg . aéslall old wigl 18

Ministry of Transport and Logistic Services




AN AN AN A
AN AN A
AN AN AN A
AN AN AN
AN AN AN A

4580l ULl 88 8)la3 Lusilogaall pleg dudlysall loglaall plis JolS3 1lgisll

&5 8a)l S gox> Lle 34850l g0 . puSiloganl ple g0 dxdlyanll loglaall el JolS5 > ygiSall Giadl
)lineg (§pandl bl ja505 9 diyasdl dxdlyil bl dadygaidl OLISo Bl dlac jyu b jigraiy Lglilos

2024 pinu | dpiandl dwaiall pud dubwaglll dloaallg Jaill o)ljg ) Q Gl ol wlgdl 19
Ministry of Transport and Logistic Services w \lle 1| IN|




AN AN AN A
AN AN A
AN AN AN A
AN AN AN
AN AN AN A

Srazll hdazdl u-9 dx9l 2l Ologlaall kb Wildaudai :lgiall

eeis dgiail] duigll aglaiig 53 aladiuwl Jalai o9 dxdldnll Gloglaall b pladiuwl asuw y9iSAl 62kl
S5y 2385 Y5> (0 dolaiunall dypuanll deoiid] dedlyaall Ologlasll ebis pe.S CisS diuwlys bl il i3I
hLal 3y Joudazil) duwbol diilse

I |A| doslall Wld wlgxdl 20

O
¢Hagll 15 poll
a0l @asl409 Gilil <Uatl duoiil \'I'NA“M

National Center for Vegetation Cover Development & Combating Desertification

2024 jroy | alianll dwaiall pand




AN AN AN A
AN AN A
AN AN AN A
AN AN AN
AN AN AN A

Jadl dwasin u-9 dx9l 2l Ologleall kb Wldaudai :lgisall

Oansndg «Blall 81] 9 (GIS-T) Jaidll ;6 ddlraall Sloglaall i Oliahas e s9udll Gans 5935l bhlw
I3 (po Lilolg dolaiuwlg 8elis ST Ji5 <olSuis ygha3 9 8pusS drodl 13 dlac 323 5950l dodlws Julxig wlylunall
A5lSell SLLI JolS5

(f\\
A0 (el il pae asiuuagll ciloasllg Jaill 3y “|uf

Ministry of Transport and Logistic Services

’
I ldl

MAJRAMN MUNICIPALITY

doslell I3 Wlg=l 21




51 ololl Cildnloll

2024 jroy | alianll dwaiall pand



g Usin

g Satellite I -
study i) Najil cie) ages and GIS Tools:

Kingdom of Saudi Arabia (KSA)
LY

-
3 adcols
NAJRAN UMNIVERSITY
O __waialla_ gy

Flash flood in the cities led to high levels of
causing many problems such as bridge collap:
problems. It is impossible 1o avoid risks of flo
however it is plausible to work on the reducti

water in the streets and roads,
se, building damage and traffic
ods or prevent their ooourrence,

Methods and Materials
To d_ﬂ 30, We use SPOT and SRTM DEMS da
CII?hII.'V‘Eﬂ by using check points, obtaine
Hierarchical Process (AHP) is used to de

ta for which accuracy assessmaent is
d by GPS observations, Analytical

FHI map is computed using weighted caus
and raster calculation in ArcMap 10.1 softw

E re e e e

ative factors by using equation 4
are. Fig. 3 shows obtained map.

on) i - termine relative im, u 4 - ] - -
the losses which they may cause, Flash flood maz:‘f::"":iz'zfn(:”ﬂn:_l to rEdI‘L"‘.E flood Causative factors to get a composite flood h;::::d an:i:.»il {":lLl.IEP:hEI'P':-::'.I -
risk flood zones is one of the powerful tools for this Purposa ":1:H|Sn-n ”ug: causative ran_lu_rs in this study are runoff, soil type, surface slape, “;dam -
flood will be beneficial to urban and e e plam‘ers- risllc ﬁmi asrs roughness, drainage density, distance to main channel and land use. All used -
and disaster response or emergency services during m"m;w o in:::st :!at: are finally integrated in an ArcMap to prepare a final flood hazard =5 H ke
rainfall events, The objective of this paper is to generate flash flosd map for :r s:ud\r area. The areas in high risk flood zones are obtained by overlaying
Majran city, Saudi Arabla, using satellite images and GIS tools, B A= "_md hazard index map with the zane boundaries layer. The affected
' Papulation number and land area are determined and compared i
[ — i_ z
Flash flood is generally defined as a rapid onset of flood with a short duration I B .
and a relatively high peak discharge. It accurs rapidly, generally within one —
hour of rainfall, and sometimes accompanied by landslides, mud flows, bridge I: o — = .i..T_l..—.. —_
collapse, damage to buildings, and fatalities {Hapuarachchi et al., 2011). To s ST A 1 |— ~ | | ";J; | PR e =
find some solutions to reduce the aforementioned effects, the Kingdom of . L = =
Saudi Arabia (KSA), ministry of housing has offered many infrastructural and
lc;‘s;d:::lTl p:::::cts ;r;::;cs |: l:l.‘ ru-,: fofl:?.h flood. In lll‘ns study two DEMs, The research presented in this article formulates an efficlent methodology to
o aime: om .m_ the other from SPOT 5 data sets, were used to accurately delineate the flood hazard areas in Majran city, KSA. Flash flood s 2
analyze and caleulate flow directions. SRTM DEM with 90 m resolution was natural hazard that poses a risk to both populations and structures within the
downloaded from the web site (SRTM source). The primary data sets used in affected areas. There are several factors that affect the amount of runcll
this study were obtained from Najran  Municipality, including SPOT 5 DEM which help determine the intensity of flooding. Therefore, physical
with 10 m resolution, population data of 2013 and a digital remote sensing characteristics such as impervious surfaces, the hydraulic rating of soil, and
image and zone boundaries shape file map. -h__ flow accumulation of water were combined with demographic characteristics
- B to create a composite flood hazard indese.
u-L-l_ sl g ___ i I—L
P TS Conclusions |
—_— In this paper some applications of ArcMap are used to extract the drainage
- network based on DEM for the study area, Two DEMs (SPOT 5 and SRTM) data
"- E » s have been used. Accuracy assessment of used DEMS has been investigated by
* wsing check points, their wvations are collected by GPS observations, SPOT
! 3 data are more accurate and dense flow network Tor the ‘-Illd'.' area. The Stllﬂf
g area has 75 residential rones. Basin and drainage intensity of different zones
-3 1 is determined. The causative factors of flash flood are discussed. AHP is used
Drainage Demsity Distance o main channd Population Density | — to determine relative impact waight of flood causative factors to get a
— = composite flood hazard index map. All used data are finally integrated to -
b prepare a final map. ¥
- It is recommended to get stream-gauging records; only one gauge for the
J_ study area is available. This leads to, flood hazard assessments based on

Flgure 1. Sofma of dats biyers mod in progoeed analyils, T dstn sne cormvarssd o rasier imegs by
wsing Archdap. Darker aras indicale higher valees

Flggure X, Maibodolagy

direct measurements may not be possible.
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This study critically analyzes changes |

multi-temporal remote sensing of Na ity i i i
Jran City in Saudi Arab| v
and 2019. A number of remotely sens e s

ed data were employe ¥ i=
n'?aluls using: (althe normalized difference ve“utat.‘.;.lnk}:mi:? :::;dl:._.:-ldl-:l:
dlgutulng.: and (¢} supervised classification of Landsat images using fi-_-ls
observation and Accuracy assessment, including field verification and Google
Earth Professional. Therefore, land around Najran can be characterized as
follows: (1) Najran valley; (2) agricultural land; (3) built-up nn,-as.- (a)
reclaimed land; (S) basement rock: and (6) desert. ’

 ——TTtrotluciion

Agriculture land and built-up areas cover the majerity of Najran valley. The
agricultural lands are located along the mainstream of Najran valley, in the
center of the study area, which is primarily dedicated to the growing of wheat
and maize, in addition to palm and acidic fruit crops. Until the end of the
previous decade, this agricultural area saw continuous expansion, but this
declined from 2010 to the present day. Najran is divided into two main areas
West MNajran extends from west to east and has many residential
neighborhaods and agricultural land, being surrounded by mountains in the
narth and south, while East Najran is maostly made up of empty desert,

n land use and land cover by means of

|

s
. s

-

L

j"lﬁ{

= 2 A

=

A0

- o

44*300°E 44°A50E o .

ol e

[— o3& 3 om
- — N, —
LULC 1978 o Agreciitare lends Diwnart larin ($200 dunes] g Ursan
. s seTend rocks FLaclaon stion Lunds Risads

Il

g

L R R ———

44*150°E

44" I00E A4 4S0E z

The agricultural land grew from an average of 39,81 km2 [1.07%) in 1975 to
218.51 km2 (5.9%) in 2005, although this was followed by a marked decline
between 2005 and 2019, Urban land increased from 1.12 km2 (0.031%) in
1975 to 154.35 km2 (4.13%) in 2019, Furthermare, there was approximately
1289.47 km2 of reclaimed land in 1975 (i.e., 34.64% of the total area study
area) but approximately 1151.1 km2 (30.86%) in 2019. There was a small
amount of desert (i.e., sand dunes) in the study area, and no change was
recorded in the basement rock. This study analyzed these land changes,
likening them to BREEAM criteria of ecology and land use. & number of

unsustainable practices were potentially resulting in  serious  land
i et . — contamination and pollution of both surface and ground water, as well as an
i o Ageicufture Lena Cramart Lanats, (R doress ) I LUrban increased risk of flooding.

ey - =
- - Y

44°00°E 441507

Py

iltare lands Raclaimed lands 8 This study has therefore concluded that if these practices are permitted to
R ¢ : continue in Najran without the implementation of protective actlon or
e . SETIAL peCe if sustainable measurement, it s likely thot pollution will continue to degrade
the environment, thus causing many serious health problems for the local
A—. =
3 Bl A population.

f=]
|4 References

e - i R 8 e b e P L s B TS L 5 e

T 2019 i o
£ Methods and Materials 2 Hen = // - 0 ety e vl S

Fig. 1 Lawasion sof ghe shsdy area, (yoas M%)

Soveral methods were applied in this study to exactly detect the land use, land SOUE 44" 150°E WOE 5.4-.1?-51 At 1o Ao
- - — — S
cowver changes; including the followings: e s R e vk Reciumation lands Srond K i -

e, Ching. P

(a) Supervised classification, _ ‘ =
(b) Head-up digitizing, the normalized difference vegetation index {NDVI), W Agriculture lands  Desvert lards (sand dunss) ;

(e} Normalized difference built-up index (NDBI), =
(d) Normalized difference bareness index (NDBal) and
(&) Urban index (LI).

L Ui, & Fieh foed haaad
P 1 Barote Sevs, Sy L 8(T), Thi

4 From
Fig. 5. Honda-up dighiEation of 16nd U land covor maps By Eabolitg ininges snd Google Earth pro. From
1975 o 2019

. Saleh Hamel
CD;II-;- of Enginaering, Civil Engineering Departmant, Najran Uniwersity
King abdulaziz Rd., 11001, P.O. Box 1988, Majran, Saudi Arabia
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Geohazards in Najran Region, B Riltion of
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Many sources of data (Remot
Broundwater samples) were
hazards, which are confirmed

Methods and Materials

} The integration of available
gnitude of geological data, sail

€ sensing and metecrological data, soils and
used to estimate the ma
with field and lab

remote sensing,
and groundwater samples

ASTER DEMS, met earological

Majran area is considered one of the

e oratory inve lon i ! and geological :
area, Kingdom Saudi Arabia. Najran area is one u:: 1hc:;'3|aho: in Najran achievement the principal target in this s!:udy ﬁ:.; :;a:f we:' La8d Yo various types of sustainable dwv:;.pn,c':toi;r:mmu:“ FROTLSIG | mreas. oe
subjected to a range Ccations. It is follow : - these data include the - A an and industrial expansi
of gea-ha ; h H ings: as well as Agricul . pansions,
3 Sepiasbel B azards due to its intrinsic physiographle and Y et I_I“-s ulture growth) at the present and in the future in KSA, but the
: ure. Najran area is a Erowing urban and agricultural development - .puter Programs: ural hazards are attack and impede these sustainable el
region; however, some Infrastructures have boen sl : pmen The available remote sensing data and ASTER DEM were processed and especially sand dune mavement, rock falls, problem soils earth IT: -npm;m'
locations to Beo-environmental hazards e eRE T et I'Id Vlt-l':lerabm analyzed using a number of specislized computer Solt.ware- i aEnd storms and flash floods, g sures, dust s
N = - -hazards that ma : v : Erdas Ma f . #
occur undgr desert conditions include sand accumulations, dune mm‘emﬂ;t“ imagine t2|_:lld}, Envi 5.2, Arc-GIS 10.2.2 and Google Earth Pro, : ny lactors contribute to the appearance of these problems including ¥
mass westing and rock fall hazards, flash floods, sand stroom and problematic 3L Gealoglc maps: £ 'ml'“"' Beologlc and geomorphic conditions, and human activities, The
i i matic eologi ally x =thy
soils. The current study throws more light on all these geo-hazards in Najran ﬁ-zu‘:ﬁ:u?:h“ﬁl b l:m"”" the controlling factor influencing the type of
area. Also, remediation hazard degree, Our Tndin e lBaieR e Toae Najran _!mn it Nmra\:. wd ] our:l. The potential geshazards that may occur in the
needs more attention and care. The S r - and surrounding areas under desert conditions may include
8 aud) uede sand
with oth o S o i Guw::-rnn‘mnt has to join together draft and r.!uno movement, earth fissures, rockfall and slope stability hazars
: b REgeolozical s water quality, dust sterms, problematic soils and flash floads. o
ntroduction :dch Nalrﬁdn ra.;d'. reprasent a vital important lifeline to ali peaple in the city,
3 . ain road run from east to west in the middie area. Also the Majran basin
ajran region is one of the most important areas in the Kingdom of Saudi Arabla [KSA] in represents the main drainage basin, in which the Wadi Majran discharges its
terms l;.ﬂ renew.:l_:h.- water resources due to rainfall-runoff recharge events, Because of water to the low laying area at the east, where it quickly filled with flood
the rapid growth in population, and usage of existing facilities, nowadays the government water, trapping unsuspecting motorists, and caused severe damage to the
of KSA is resorting to the construction of infrastructure such as roads, urban and economy, urban areas, infrastructural facilities, and roads. This road and some
agrn.ulluzul Ianlr.ls inta plach close to the hazard regions. The impact of the disaster cities and villages have been subjected to flash floods once or twice annually,
directs proportionally with the susceptibility of the land and inc reases since it was based especially in the spring and autumn, :
on the vulnerability of the society [Verstappen 1995),
The satellite imageries and DEM: data have been processed and managed to detect the ¢ ]
impact of geological hazard in arid and semi-arid areas (Robinnove et al. 1981: Jensen 4 =
and Toll 1982; Fung 1990; Pathirana 1999; Wyatt 2000]..
Any area has high steep slope and subject to high-intensity rainy starms probobly it will
be liable to flash flood risk, The time and the places of occurrence nature hazards are
unknown. 50, the protection of peeple and infrastructure is absolute unachievable and
unzustainable. Mational and international agencies should take into account all measures
required to reduce, avoid and prevent these geological hazards that obstruct the and geologic nan eable 1o & vacket he
development train in the countries VERDING W i 3l i oulbuial soctod, wome infra Fas been bl o geo
mnental harards: prone areas. .
1:Flsod hared
Ax 3 rewult. drasnage basion can be devided aa Datremely Bada dous: hatard degioe [§), Heghly hasardoun hasard
degres (4), Moderately hatid dow hatard degree (1), Uightly hazardoun harard degree (1], and Wieakty
hazardous: harard degree (1), according to the owtimated degres of riva (1) Today, flood protection s essential. It complements other preventive tools
Table 1 thown the values af actusl danger degrees Ior each morphametnic parameter of the analyred baun |%)
‘:.w; stabes ane used bo construct the harand map, |t was utiiced io devide the 1ub-bavies under Viudy ko like the effective planning of the growth of cities by "'3'“_'"“ a computerized
thinee cabogories: very hasardous, moderanely hazardous, ssd mildly GIS database for the fHood-prone areas. Construction of succesiive
1 2. Rock falls. harads incomplete rocky dams using the available locale materlals at least aleng the
The ahaky bAscks pose & threast 10 the trave @ ke, 1 poartatssn e T I - - I N Bl1, N B3
EARanment, FIom Lime 1D Lme, road and highewsy cuttings el Laspe rock btk or oven Ligger asse elongated main course of large wadis as drainage sub-basins No. 81, No.
roik tan crash Gown on the rosd surfsce below, such a3 the Najran-Abfg , due b0 hugh groundwater and No. BE to decreaie the velocity of flood waters and increase their £
£ pressures (siber heavy raind], Ths failed material i irequently costained in the dich. The material cccaskonally \
\"'l wpilis ot onto the rosd. Causing damage to the rasd iurface o automaobiles passing cver i, ot well as injury

and desth 16 e GCOuUpants

8. Fmeil gt et i Our findings indicate that Majran area needs much concern and care.
i ke nfliance on human exitence since thiy S & MBjoF Wource of slborme infsctions B " i duce the resulting
and e3ase raisancn, a5 well ot cauting deleys in #t dbmage O Cormmunication Governments have 1o join together with other people to reduce e

equipment (El-Osata ot sl 2013). The size of duy alici the particle, the geological hazards,

- ' It ren sphene [up 16 a week]
F“qlu‘ ,‘“,Jr Dlimnm“m = Tk Bl Fig. (2} Rook fals in contral pari of Najan, b greator the ditance it i taken sveay S0d the keger || remair ““,. e, hal
Wl _hizerds n - 5 Abah rond: and © Oither minerals found i the dut include Reidupar, caloite, dolomnite, Sica o
Majran anem in highway Bohvisen Rajrmn. sensrphous, inonganie ahd BIganc matevisl, snd smorphous INorpcd i o | Pym 19ET)

and o skeps failvno in Mogan Hobona mosd.

it ewerpwhieie
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Spatial Gquity in the provision of educ
to provide a healthy and chearful livin
- Experts sat many slandards for selec
= This study has used many of those standards o Investigate the spatial
distribution of boys’ public elementary schools in Majran city.
- Statistical techniques such as Locational Quotient, Lorenz Curve, and
i Geographic Information System (GIS) tools were amployed o show the
spatial distribution and analysis of slementary schools
- The results indicate that some distric

ational sarvices is 5 Major component
9 environment in cities.
ting school locations

Discussion and Conclusion
In Majran city, thare is a posit
Population (Iuns.ty
= Elementary schools follow a clusterad distribution patte
cencentrated in old and fully developad dis
proximity to the city centar,
= Sludenis in haif of the cit

Ve correlation between schaoal numbars and

i in that they are
cls that are Wy located in

y disincts took & long time 1o reach their sehools

i~
since their districts are not covared by alementary schooks &
Regarding the distancas batween boys’ elementary schools and Impactiul
15 are expariencing a glut ang 4 land uses, many schools are located in proaimity 1o undesirable land yses.
concentration of schools, especially in old, fully developed, and highiy i of whe mamtary sehoch = Invastigating the fuitabality of n.-lr:rm.mlnr'.'_rsr.hm|-( current In.-..-||-|.:|_n::. shows.
populated districts, while most of tha new eastarn districts suffer a lack and thal no schoal is found in a very sultabls kcation, while around 53% of
schools are located in faif locations that follow a few of the standards, and
Pt e e 2 f 2 did not follew almaost all of the school Site selection
- Furthermara, many schools are located close 1o sources of danger or '-e;?{q?.r:le schools did not § almas! al ¥ 50 5 ~tins
Nuisanca sources, Siaiils ) ~ - . :
i ati - Thus, local educations agancies and planners must evalual currant school
= The study concluded by showing s ble locations for future schools, e T s I okt Lo o
endangerment of achool users' health and safoly, or cormactive measures
should be taken thal will resull in danger and noise m Ugation 10 lavels that
- This stu llizes the quantitative methods related to the siatistical and will nol constitute endangament
spalial analytical approach. = s recommended that they build barriers (o .. DEMS or w.'_.lll"‘-J Btvwaan )
= The Location Quotiant (LQ) is used to show the inequity of alemontary schools and highways Lo reduce air pollution and noise levels and 1o protect
3chools in the districts, and it can be computed by using an equation. students. ) — D :
- The Lorenz Curve is used lo measure the equalily distribution thraugh a - Itis suggesied m’m Hhmmzmu"ﬁmr.,'.,C:,.:'t:;:.l?;xl;:\)-,;‘:-:::?..-;:-r:.‘rj‘:-‘p?:.tjn
i i iati orenz LT ITH RS the current standards, combine all & & i 4 ¥ i
disgonal II“BI wI.'IEN}' |h'a.LgmaI0r e o ot gL e lake advantage of intermational professional standards for salacting
the greater the inequality. . ) man
- Rali%s and percantages are used to explain the relationships batwean soma Tr?fme;:w;h”:g:;?:;::ﬁ]:w schools 10 il the deflgitin fully developsd
- B b B Ll & 3 &
Yariaties. e the schools’ numbers, locations, and and far-located districts, especially as the populalion is incroas: ng sharply
= GIS technology is usaed to show the 00 TS, g, during this period.
dansity per district and population in the R Ns‘.lr‘?r':r d to - Fulure research can use the updated standards o investigate the c:urr.-n:
Municipality. Then, soma important spatial tools availabla in GIS ane use spatial distribution of schools and the demand for new Schools in the Tuture.
meaasure the spalial gecgraphic distributions (e.g.. concentration, R Rire Faear e el Tl e l""vlil'ad“f’il‘“f"f"'
- - Hy tians for futune schoao
dispersion, and directions). i schools’ iecations of suggesting loca frikifel S
- ThiI:eli followed by using GIS proximity tools (e.g., buffer TOna, DQI_I" - Finally, fulure résearch can compare the spatial distribution of boys' an
distance, and Thiessen polygons) and the spalial interpolation (raster form}. A aoliook, Wi th dirt becomes avalabio
r'?\jil slurna GIS techniques are used to examine tha suitability of currant
- a;hog;. locations and suggest proper future elementary school locations. [P ——
i z alyiid schoal
Balarem, M., Hamza, M. Jamil, A.. & Ajmi, M. (2018). IMapping and analysis of he schos
= :L_‘;\;\.:,.,‘ of Makkah Al-Mukarramah, Jaddsh gis” sscondany schocls &3
e Sy S 102-120 q
gl Curraal Lt Stodes, 81), : 015). Principies of geographical
uu»'r'nunn P M:Durlnullhﬁi. Lu:‘w-n:-lll.vr:w.“‘lHLh-w- - (2015). Principles of
" %, Orafond wihearsd aE _ o -
.,,,:?;ﬁq:;#;;;::ff:r_wu.s:(:.'G..-; st arivsis, Makkah Saud Arabia -~

Esri. (20 [ ” AT S TS dooise.
v 1 BRI 5 foo

E 2020a). An overview of Mhe e s e

GDMS. (2002). Standards used in the project of bullding new schools in Riyad

Miriatry of

{uingary
Fanis
UNESCO. (1985
scy and Flanning !
w-::‘: m\f K. (2017). The spatial distribastion of |hu.t :'i:l
.|‘-i:r|.|] Jdenarra! e Egacntionsl and Sociad Rasea

- il i ol & 1 schoohy

Figure 1: Elementary schools in Majran cily
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Predicted Spread

of Vehicle Crashes Using Story Map in ArcGIs
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Methods and Materials

M z z -
otor viehicles are the Primary source of transportation in the United States, The stary map in AreGIS wa

:"h:z:h"f- |l5,_1l""-lﬂbf0|' any age group, the population tend to rely more heavily
n omobile e Z ai i i

transportation 5EUE:U5‘:—’|‘3LET:V'_:CQ::: I;E:‘i :wallab-h.“ compared to public obtained from the Kansas Department of Transportation. The data were
axparience highar crash ok o itk |t_ e.d ne location whelr(- driver focused only for one year which is 2018 crash dats. The total number of data
situation Inval ; sl BIE SR T complexity of the reached around 52,000 records for the whole the state of Kansas, The

on invalving multiple tasks and movements. The objectives of this Study over 2900 crashes in one ar o Nl
were to determine risky locations assoclated with intersection-related crashes crashes that nced; maore ey
in the State of Kansas, USA and to provide countermeasure ideas to -
safety. Vehicle crash data from Kansas department of transportation database
were utilized, and STOry map in ArcGIS was carried out to identify risky
locations of wehicle crashes. Therefore, the results and suggested
countermeasures can provide Buidance to impraove safety of road user

s utilized to explore and analyze
* vehicle crashes by
location in the state of Kansas. Starting to manipulate with the data that was

The map shows the euchidian distance of crashes and it could tell where the
crashes concentrate, The concentration of collision s around a populated city.
The high dense of crashes in the Kansas City area with more than 1000

crashes in one year pericd. The next high dense area i
8 E n Beno, Lyon Count
T Were and Wichita city, i i

period. It considers a high-rate number of
attention to solve the issue behind it.

s
i

Improwve

Background

Investigation the number of crashes occurred in the state of Kansas in 2018,
The area of study is identifying crashes and what is the reason behind
multiple crashes in one specific location. Starting by manipulate with the data
that was obtained from the Kansas Department of Transportation. The data
was focused only for ene year which is 2018 crash data. The total number of
data was reached around 52,000 records for the whole the state of Kansas

o - R a—.
Fivteen tables (layers) were created for the size of data purposes to upload e =
into ArcGIS online. The data were shown accarding to number of traffic unit Sevaty ™ high marmser ot ersenes —]
involved in crashes. Explanation of the colors in the map define the number of [ Vehicle Crashes Location
traffic unit invelved over one location as red to yellow consider as a high-risk el -
location. The following figure 1 (map) illustrate the map of regions in the USA. - e ser
Figure 2 is the state of Kansas which is the focused of the study. L]

B i e TS T ——

s Explanation of the color on the map. It shown the data according to the

- y Ao AR g number of traffic units invelved in crashes occurred over the area or location.
The red to yellow consider a high-risk location which means there were many
accidents occurred on a period of twelve months. The red dots area is the
(' . concertation area that has to discover and find out some implication to
-2 . reduce vehicle crashes.,

- % UNITED STATES
Figure 2. The State of Kansas

Figure 1. The United States Regions

LTS,

Population Density by County

Examining the frequency of accidents that took place within the state r‘-r
Kansas during the year of 2018. The study aims to p:npom_r .lu.lﬂ_l!nl F|l|$lt'-.'-
and determine the underiying couses of multiple accidents in specific |l.a‘.I1.1l:
arder to manage this large dataset efficiently, the data 1-wru divided Im:h :
layers, which were subsequently uploaded to ArcGIS ﬁ.ﬂhm' lLH.-'I!IGI]: \Hh‘-‘:'"-.|I
high number of traffic units involved were depicted with colors ranging

red to yellow to indicate a higher risk location.
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Saudi Arabia: An AHP-
. adacols
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I " ; =

Epes studies havle Bained significant attention
cause of their ability to provide

about resources for further developm

. for groundwater exploration
rapid and comprehensive information

gion of

T e

Methods and

Figure 2 shows the approach utilized in
this  study. Thematic layers  ware
constructad using spatial analysis lools in
ATcGIS  software, specifically  the

midlands and lowlands with a high
drainage density. High-polential zones
are located in the midland and lowland
areas and are characterized by high
infiltration potential. Wery high potential
groundwater Zones primarily
characterize lowland areas.

¥ig 3. Sty Area pones with potential for

@roundwalod resouUrces

The presence of Io
factors such as it
drainage deansity.

bpw- and very low-polential zones can be tributed to
* presence of igneous rocks, steep slopes, and high

Fulure studies should consider the inclusion of additional thematic layers,
such as agquifer thickness, pre-and post-monsoon groundwatar deplh,
racharge rate, distance to Wadi, and the amount of water utilized for
agricultural and household purposes. Also conduct long-lerm monitoning,
validale the results ithrough field investgations, and integrate Socio-
economic factors

A gisal) dwaigl) amid

Civil Engineering Dep.
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3 = . nd AHP were empl i | i . that groundwates i -
3 :):dﬂm." llhe delineation for the groundwater po:cmIa?::vnofsl?ﬁt\m;;;uf“ - ?:::ﬁ:;lme'.?;ws'm"?-?; Sl i — bounded depressians agc '\l':"a-:::anr d?l:r-:l::':nﬁ Ilsc:'nnmmr::mu s
ematic layers were et o et g ., seven is. inverse distance - area, primaril HenE within the study
E yzed, These layers includ waighted (IDW p fily in the eastern area. The findings of 5 P i
slope, land use, and lineament densiti ude geology, - (IDW) procedure was used for previous inwv g% of this study align with
" ; ties, soll characteristics, drainage donsis interpolation. These layers we - esligalions on groundwater flow in the Habawnah B, i~
::::;::?.::]I;:r:clfniltms G\:‘Pé map was classified into the following fw: assess the aquifer potential ’Rk::l-‘?l 1‘: - :Eﬂslf}i‘I"ghlnh:li.:gurcsl |yp|r.:T!Iy in the eastern direction mamﬁa:;?e L
: W, low, . also i
T el Sasznuf e:;ate. high, and very high. The study revealed Efln:‘;gllv recognized and  commaonly comparing them \.:im rhhv‘?rg?-:efn potential groundwater zones by
e 4 of the basin is classified as having a high GWPZ. ilized GIS-based method for delineating analyzed. one fell within ¢ sarvational wells. Of the 28 wells
@ low and moderate potential zones cover 36,12% and 19.55% of the area GWPZ by considering multiple criteria. I tantial el within a low potential zone, seven within moderate
respectively. Very low and very high potential zones were found i This mathod facilitated the integration of : potontal zones, and two within very high potential zones, while the
mited number of & within the basin S suncioniyiina various thematic layers, with seven majority of the wells (18) were located in high potential zlhncs The
Introduction distinct layers considered in this study. ' gfr:“fmmtn ek unawator potential zones in the Habawnah Basin, with
Thase layers - sszaniial o - 'y low lo vary high zones covering different percentages of the
Groundwaler (GW) is a crucial and precious resource retained within understanding the storage and flow of =1 aligns with the spatial variability observed in other studies FEL
subsurface geological formations in Earth’s cru " water in an area. Th i :
A stal zone [1]. In - The relationships Tslite | Comsiruction of s Normalis - :
countries such as Saudi Arabia, surface water may not lallwaygag.g between these influencing factors were 3 "‘"“'"",.."nl.‘:,T..:L.L':L’.,:‘,'.‘,ﬂ.':“.'.!::',‘i::.'-‘_‘“"“ prea e B
readily available for various uses, leading to a heavy reliance on GW assigned o weights based on their , .
for daily needs [2]. Due o water scarcity, GW resources in Saudi Arabia ::sn:;;"mlzsi[?zi‘;rmma of groundwater — — | = et - " e | e | et -
are b?lngdheavlll_y utilzzed; it is reported that 37% of extracted GW is : Flgure 2. Flowchart of the used iy K -
used lor domestic and more than 82% for imigation purposes [3]. The - ' . : Mrethacula:
main deep groundwater aquifer in Saudi Arabia is being d&pleta!_dJat an Pardmal?m biaj hlgh‘-" Sl incicaied 8| greater. Inkence; wiaas
alarming rate, with studies indicating that approximately 92 to 97% of those _wnth lower _weughls had a lasser impact on the groundwater T — -
iigated land in the eight regions of the couniry rely on this non- n:r::ll;aaelczae DO of weights was accomplished by ulilizing a - =
renewable source of water [4].The integraled approach using remote ﬁ'am = a:s:m: ma}:glmlhln the analytic hierarchy process (AHP) e - =
sensing, GIS, and the analytical hierarchy process (AHP), offering a BWOrK, - Fo— _ 1T
more efficient and accurate assessment of groundwaler potential zones m— -
[5.6]. Geospatial tools offer a swift and cost-efficient approach for As shown in Figure 3, the groundwatar ey — — = ——t - —
generaling and modeling crucial data for different geoscience potential zones map in the Habawnah — = : =
applications [6]. Remote sensing and GIS have been recognized as Basin, categorized as having very low Conclusions
powerful tools for the rapid estimation of natural resources, especially (3.64 km?), low (2750.1 km?), moderate This 811Ky, succeashully omployod GIS and AHP Wchnigues 1o ases d
compared 1o other traditional approaches [7.8]. The scientific literature (1488.44 km?), high (324017 kme), = i e
2 = and very high (130.72 km?) polential. map the groundwater polentisl of a large basin in southern Saudi
reveals thal remote sensing and GIS tools have been generally ulilized ary ry i 4 Arabia. The resuling map divides the Habawnah Basin into five distinct
for mapping GW potential zones in different regions of the world. The These zones are dispersed throughout groundwater potential zones: very high, high, moderate, law, and very low.
currant study aims to explore the occurrence of GW in the Habawnah the basin, where the h'g_hm"f’ mglor:;: Zonas with wary low and low groundwater potantial ware mona comman in
basin basement complex silualed in the southern region of Saudi have a higher concentration highland areas. In contrasl, regions with a high drainage density in the
ing remote sensing. GIS, and analytical hierarch extremaly low and low groundwater midlands and lowlands frequently have moderate polential zones.
Arabia ( Figure 1) using remote g, f Y Y potential  zones. Moderate potential £
o process (AHPF) technigues. zones are generally found in the m i
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ng along Red Sea c&st, Jeddah cit
Saudi Arabia
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This study mainly aims to evaluate
liquefaction potential for leddah City |
obtained and used from 214 borehole
tests (SPT). Through taking

as well as o develop maps of the
n the Kingdom of Saudi Arabia, Data is
s associated with standard penetration
L= | into account comparable seismic hazardous
situations to amax = 0.1 E. the liquefaction potential index (LPI) is measured
In order to compile the liquefaction hazard map, LP1 values are r.ormh'ltcd.
showing the quantitative aspects of the liguefiable layers and the area a;
likeliheod of induced disturbance.,

Methodology

The methodology used to assess and ma

. P the susceptibility of liquelaction §
Jeddah City involves four phases: x 5 o o

1} The compilation and anal
Al fo i E viis of
hydrogeological, Beological and geotechnical data from the research field (i)

Drawing Yp representative geotechnical and reological profiles on the basis of
geutechnlcal and geological data; (ili) Assessment of the soil lyer potential
liquefaction indox (LP1) utilizing geotechnical properties given by borehaoles
and SPT considering an carthquake scenario e :

The map displays that liguefaction in
presence of clay, solid stratum {rock)

mast sites of the cit
. and thick gravel an
. I western part of the region,
t o fones created by
sand deposits, identified

¥ 15 poor due to the

ery low to high equivalen
bly dense and quite loose

silty sand deposit, reasona

4 by a superficial water lovel {fluctuating from zere to 3 m). Liguefaction is very -
This data was analyzed within the rismici = . R e!uwalr.'m fojiha rcportgn suident in two locations in the western part of the city {Fig. 8), in Abhur ; i
framework of the Geographical Information Systems (GI5) application. Tha :)Pr.:w-lu::n::;a;f Lgl.i {5;1::1: I:L:Idlng Code 2018, SBC 301-CR) and lastly, (iv) Al-Hamra-Cernish sites, a superficial level of urﬂundw:l:'r sns-tim. tht.’(:fqy.l:
results show that, with the exception of the sites in the Abhur and AL Hames (LP1) and (S) within a (GIS) framework. " " 0" 9MON8 the findings the | | sikty sand deposits.
districts where the liquefaction potential is moderate to high, the main part of Tna ) remEwark; The soil becomes loss suscaptible to liquefaction with distance increases far
the city of Jeddah belongs to a very low liquefaction potential area. The away from the sea whare the ground water level ranges between 5 and 10 m.
developed liquefaction hazard maps will serve as helpful guides for land mT : There is mild sensitivity where depth of the groundwater is baiow 10 m. Non
ng a agement in addah . - affected region refers to deposits of the sand with gravels, coral fragments
Introduction N b . ! ' ‘WM [ acl silty clay with some sand where the levol of the water table exceeds 10
Many recent studies have addrossed the liquetaction phenomena cecurrence using many i’
methads and methodology and presenting with the aiding of (GIS), set of maps
demanstrating the liquefaction threat distribution through the investigated areas [1]; [2]; »
[3,4-8). Howewver, nothing was found in the literature for Jeddah region. Liguefaction
hazard maps are indeed helpful in identifying places wherever detailed hazardous '
liquefaction assessments are required or may be necessary prior 1o the construction of I
any project. However, like these maps are not vital for site project design of a -—
conitructions. Therefore, only for land development and bullding. The goal of this waork is - p—. *
to use GIS technigue to prepare liquefaction threat maps of urban areas along the Red -
Sea coast of Jeddah City. The liquefaction evaluation was carried out using data collected :3....:':).-":5-::":4;-:::&-:1 ::‘.,.,'.:1..‘.‘:":1', P_"fl‘\;;\{:
from soll boring and standard penetration tests (SPT) with regard to the (F5) and (LPI). Judidah city. SE of Joddah ity
The steps taken for this purpose are: (i) collection of data on geological, hydrogeological,
geotechnical and seismic hazards; (il) evaluation and (LP1) mapping. The result of this “ S — |
research is reported to construct hazard maps of PO T— Sp—— Fig. {7 Satoty factor (Fa) Fig. (8] Saloty fcior (Fs)
; L) ehntribusion wilh depth in with dapth in Al
i o R waln Al-Hammwa-Cormish sie B
“ T — -
. e e i ool e g e
: :“:I::,:‘:::_r:.::'::’,I::_’:‘:,.:.‘:}::,mf:-:.;1:::::::. :;:I|I:-:IE.:‘;:”e—’:::\::::ﬁmh:l:mﬂ:.wt: i The generated maps display the measureable features of the liquefiable strata
i 10 4% [PL] vabues. Based on the ¢ il s etk and the zone where the possibility of surface indication of liquefaction is
; e i 1 s ol i Y i present. Our findings indicate that maost areas of the city of Jeddah have no or
ually erved 100 sl very low liguefaction potential with the exception of two sites [Abhur and Al-
SECE Harra-Cornish) in the western parts of the leddah City, where the possible
: he western pirt of the city (Fig. 6. in Ablur snd & liquefaction is medium to high. The cbtained maps of the liqguefaction b i
Cormish Whes, & S i vl of groundwter beades thack loose sitty sand depouds

Lecalion map e

Aaisll GERARIC MElEriad. 3 smorphous ingeganic and erganic maserisl (Fye 1337], The dund i3 everywhere

L —

Fig. (8}
nvineion risk

can serve a3 valuable guides for land planning and management in the city of
Jeddah and as an instance of the assessment of the liquefaction ra..k that
might be used in further inhabited towns in earthquake-prone regions of

- g i anons
Fig. {5} eamicity The recommendation including conducting detailed il“:”""""':: site "‘"‘d";'r"gm' =
. = i v 2 L m Ly Ll
zr“"::‘l“h oty with the Fig. 2y Swoismicty nﬂl = Dintnbution of ....u.v.m-:]u‘u: prior ta any construction. Furthermore, deep 5ol modification are need
- s poay i larms - Aberbeng s limss wmax =
driling boreholes owver Jeddsh reg "

|l the  disincis  of manilguakn magniute

ittt City.

of deep soll mixing (DSM] technigue or stone columns
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450,000
1

¢
|
1,960,000

|
1,950,000

I
1,940,000

15 =
Km =
— s
o
T -—
450,000
I Hornmblende granite gnoios
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