ol Saaea (8 Ay 8l gl claand) 5L 2 gl 5

SSLaall aladinly (alas 4dle 4 L) 2ens

Jiies gl 5 9 40 14Ul
Ay Jua /3 5 gamal) JigS /30 ik

oaliiual)

Ol Gy 3 (e paldl 8 Aali cala 3 JSLEe - gl AES - Ay srd) Ay yal) ASLaall 4al 53

A ) ASledll Cianad ¢ ML 3 el 5 zall o 1aY Alladl el aas (e G g Cppalisall (e ESH Laa 55
(bl 138 8 [£] i) Gaaall )5 e ) iall aaedl Aadad Yo ¥ gy 5 8 Do B A0 el
b @2l A e (g gnddl da g o g ey il (g sl daall (80 gdiall B jlaly Al all o3 algl
Clafins CaOIA g Ady 8l A g 1) e il sall 2ol 6l 3l < g cAalisal) 0 gane a2y (53 5 cchlagd)
(e iz gl Cpatl dale Al jy Qllat § 3 glial) adati 8 A seaa ) 2 gl oda o i) 1 CalE

28 O e 2 s-iiall 5 y1a) Cpaneny ¢ Aaall A g 5l A gyl A el 3 35 ) sl ) 02 Caags
aladi) 5 Ay sulal) sISIaall Lakail aladinly Jal asliad 5 UaS) Gy Cranay 315 ¢ 5L 30 JiaY) Ll
il g L e A e Jgla dag ol w3 ¢ lld 2ay Lgallaa Al ad Al 3050 ) seanil 3ISIaall dingia
£Vl ipe el i Lgia syl JS3 of LS Al 2 guilly 4y 58l) A 511 5 )y ) BlSLaal Adlisg
(JamdY) Sl 3 gl jlia) 8 5ac bl 5 L jlia all dguss )

B dihidl g laull 138 Gacads Cun ¢ £ gl s Slae 23 sai Juabl o) il @ jedal ¢ 4 )la) ey
3all s Sl ol a0 3 il ¢ la VY ) el A gyl sl a3 33l ey S iDL
sl elbae) oy e iy N (A (Y Ao sanall 530 day i g Aanlalay 3Lall ¢ 3¢l 8 (ase s
O Ay )l 8 Caead e Jall 138 Jany (UAY) stisasl 5) saunall 5 50 3l A s 1 B8 8 (1Sa
50 ey Sl Qi 8 ae Ly 38 Las ¢ 7YY Ay HUSEY) < g Jas i Jalis DA

e Operiiiall ac bl ey y V) BlSlaall 3y Aalal) sSaill da o) ) AT o Al o (el
Aahaiall & A iy s Jle Al eaY) G pdipe il e ol purial) o a5l s0e 48) e
Gisan 150 Gpeanil) 138 canly HUSEY) iihaie s JUESY) S8 g5 ¢ s 5l (5 gaall) g Adlall Aol 5 ¢ 5N
3 g ye ST Uagdads y Juadl ol i Jany Laa cdilide SN0 ay il g jlidl (e 3 3l Jilas b
Adliaall dpans sall oy ylall Clains ¢ g ul 38l  Slaall 3 saill e 4 il



Crowd Management for Female Visiting the Holy Rawda in Prophet
Mohammed (PBUH) Mosque: Using Simulation

By
Marwa Saleh Sonbol

Supervised by
Kawther Saeedi & Manal Abdulla

ABSTRACT

Saudi Arabia has been facing congestion problems, especially considering the
two holy mosques that Muslims visit annually from all over the world to perform the
pilgrims and Umrah rituals. Saudi Arabia has set a specific goal in its Vision 2030 to
serve the increasing number of visitors to the two holy mosques [4]. In this context,
this research handles the crowds in the holy Rawda of Prophet Mohammed's (PBUH)
Mosque. Also, it particularly addresses the problem of stampede in the female section
where it is constrained by limited space, visiting time, distance, the faraway gates, and
the variation in beliefs and cultures. These constraints lead to challenging crowd
management and require scientific studies to enhance the current situation.

This research aims to enhance the spiritual experience to the holy Rawda, by
managing the crowd through planning optimum paths that ensure shorter waiting
time, less collision, and maximum capacity using computer simulation. Simulation
methodology has been used to visualize the current visit to study its parameters. After
that, four proposed solutions with different scenarios have been provided to simulate
the holy Rawda visit with its constraints. For each scenario, the Key Performance
Indicators (KPIs) were measured to be compared in each scenario.

After the comparison, the results showed that the best one is scenario-4. This
scenario allocates only area B for waiting before starting the visit. In addition, the
holy Rawda in this suggestion has been divided into 12 rows, giving the visitors
peaceful, organized places to pray. After the entrance of the first group to the holy
Rawda, any empty place will be given to a new visitor. This solution improves the
holy Rawda visit, through reducing the average waiting time by 71%, which can help
in receiving more visitors.

An additional enhancement has been added to the dashboard for enabling
users to see the effect of changing some variables on the KPIs' results. This
improvement plays a vital role in analyzing more scenarios with different parameter
values, giving better indications and more fixable planning; to accommodate different
seasonal conditions.



