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Abstract:

The Saudi Red Crescent Authority (SRCA) plays a pivotal role in the preparedness and
response to mass-casualty incidents in Saudi Arabia. As the primary humanitarian
organization in the Kingdom, the SRCA is tasked with providing emergency medical
services, disaster response, and health education. The authority collaborates closely
with various stakeholders, including government agencies, local communities, and
international organizations, to develop comprehensive emergency response plans.
Through rigorous training programs, simulations, and community outreach initiatives,
the SRCA enhances the capacity of medical personnel and volunteers, ensuring a swift
and efficient response during crises. Their focus on preparedness is further exemplified
through the establishment of communication networks and protocols that facilitate rapid
coordination during emergencies. In addition to training and coordination, the SRCA
actively engages in research and development to improve emergency response
capabilities in handling mass-casualty incidents. By utilizing innovative technologies
and best practices from around the world, the SRCA strives to enhance the resilience of
its healthcare systems. The organization also emphasizes public awareness campaigns
aimed at educating citizens on emergency preparedness and first aid, which is crucial
for minimizing casualties in the event of a disaster. As mass-casualty incidents can
occur due to natural disasters, accidents, or terrorist attacks, the SRCA's strategic
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approach to preparedness is essential in safeguarding public health and ensuring the
well-being of the community

1. Introduction

The specter of mass-casualty incidents (MCIs)
looms as a persistent and formidable challenge for
emergency medical services (EMS) worldwide.
Defined as events that overwhelm the local
healthcare system's capacity to respond with
available resources, due to the sheer volume and
severity of casualties, MCIls can arise from a
multitude of causes [1]. These range from natural
disasters, such as floods and earthquakes, to
human-made tragedies like major traffic collisions,
industrial accidents, and terrorist attacks. The
Kingdom of Saudi Arabia, given its unique
geopolitical landscape, rapid urbanization, and the
hosting of mega-events like the Hajj pilgrimage—
which attracts over two million people annually—
faces a particularly acute and complex set of risks
[2].

At the heart of this system stands the Saudi Red
Crescent Authority (SRCA). Established in 1934,
the SRCA has evolved from a foundational
humanitarian organization into the Kingdom's
primary pre-hospital emergency care provider. Its
mandate extends far beyond daily medical
emergencies; it is the cornerstone of Saudi Arabia's
preparedness for and response to large-scale
disasters and MCls [3]. The SRCA's role is not
merely reactive but is fundamentally rooted in a
proactive, continuous cycle of planning, training,
equipping, and coordinating. This involves the
development of sophisticated incident command
systems, the strategic stockpiling of medical
resources, the execution of large-scale simulation
exercises, and the seamless integration with other
key government entities such as the Ministry of
Health, Civil Defense, and Public Security [4].

The strategic importance of the SRCA's
preparedness has been magnified by recent global
and regional events. The COVID-19 pandemic
served as a prolonged, global MCI, testing the
surge capacity and logistical chains of even the
most advanced EMS systems. In Saudi Arabia, the
SRCA was instrumental in-patient transport, mass
testing, and public health education, demonstrating
its critical role in public health emergencies beyond
traditional trauma incidents [5]. Furthermore,
regional tensions have highlighted the need for
preparedness for conflict-related MCls. In response,
the SRCA has significantly advanced its
capabilities in triage, field stabilization, and
medical evacuation, ensuring it is prepared for a
wide spectrum of mass-casualty scenarios [6].
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Recent statistics and reports highlight the scale of
the challenge and the SRCA's operational footprint.
Annually, the Authority responds to millions of
emergency calls. For instance, in 2022 alone, the
SRCA reported responding to over 1.2 million
incidents, a significant portion of which involved
multiple casualties requiring coordinated triage and
response [7]. The Hajj operation represents the
pinnacle of its MCI preparedness testing. During
the 2023 pilgrimage, the SRCA deployed more than
5,000 medical, technical, and administrative
personnel, operated over 200 ambulance stations
and 15 mobile clinics along the holy sites, and was
equipped with a fleet of over 1,500 ambulances and
several mobile command centers [8]. This massive
deployment is a testament to the pre-planned,
scalable response framework essential for MCI
management.

Technological integration has become a cornerstone
of modern MCI preparedness, and the SRCA has
made significant investments in this domain. The
adoption of a unified digital dispatch and
communication system allows for real-time
tracking of resources and casualties, a critical factor
in the "golden hour" following a major incident [9].
The Authority is also exploring the use of drones
for the rapid delivery of medical supplies like
automated external defibrillators (AEDs) to
inaccessible areas and  utilizing artificial
intelligence in its emergency call centers to better
identify potential MCIs from the initial influx of
calls [10]. These technological advancements are
integrated into a broader framework of international
best practices, with the SRCA actively
collaborating with global bodies like the
International Committee of the Red Cross (ICRC)
and the World Health Organization (WHO) to
benchmark its protocols against international
standards [11].

However, despite these advancements, the dynamic
nature of threats necessitates perpetual evolution.
Challenges such as traffic congestion in major
cities, which can impede ambulance response
times, the logistical complexities of operating in the
vast and varied geography of the Kingdom, and the
need for continuous public awareness and
community engagement in disaster response remain
areas of focused attention [12].

2. Foundations of MCI Preparedness:

The genesis of the SRCA dates back to 1934,
establishing it as one of the oldest humanitarian
organizations in the Arabian Peninsula. Initially
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focused on providing basic health services and aid,
its role expanded in parallel with the Kingdom's
rapid modernization and growing complexities in
public safety [13]. The transformation into the
primary pre-hospital care provider was a strategic
decision, recognizing the need for a specialized
body to manage medical emergencies outside
hospital walls. This evolution was significantly
influenced by the unique challenges posed by mass
gatherings, most notably the annual Hajj
pilgrimage. The recurring task of managing the
health of millions of pilgrims in a confined space
and time served as a relentless, real-world crucible,
forcing the SRCA to develop and institutionalize
MCI protocols long before they became standard in
global emergency medical services (EMS) [14].
This historical context underscores a core
characteristic of the SRCA.: its capacity for adaptive
learning and institutional growth in response to
national needs.

The authority and responsibilities of the SRCA are
enshrined in a robust legal and regulatory mandate.
It operates under a royal decree that formally
designates it as the official national society for pre-
hospital emergency medical services, affiliated with
the International Red Cross and Red Crescent
Movement. This legal status provides the SRCA
with the autonomy and authority necessary to
coordinate pre-hospital response across the vast and
diverse geography of the Kingdom [15]. The
mandate explicitly tasks the Authority with
providing emergency medical services, managing
disaster situations, and participating in national and
community health awareness programs.
Furthermore, its regulations empower it to set
standards for ambulance services, train and certify
paramedics, and establish the operational protocols
for triage, stabilization, and transport during MCls.
This clear legal foundation is the cornerstone upon
which all MCI preparedness activities are built,
eliminating ambiguity in command and control
during the chaotic initial moments of a major
incident and ensuring a unified national response
standard [16].

Beyond its foundational mandate, the SRCA's
approach to MCI preparedness is guided by
sophisticated, multi-year strategic frameworks
aligned with the nation's broader vision, most
notably Saudi Vision 2030. Vision 2030's emphasis
on a vibrant society, a thriving economy, and an
ambitious nation has direct implications for
healthcare and emergency preparedness. The
SRCA's strategy is designed to contribute to these
overarching goals by ensuring a safe and secure
environment for citizens, residents, and visitors,
which is a prerequisite for economic and social
vitality [17]. The strategic framework typically
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encompasses
operational

several key pillars: enhancing
excellence, integrating advanced
technology, developing human capital, and
strengthening  community  partnerships.  For
instance, a central strategic objective is the
reduction of average response times to emergencies
across all Saudi cities, a goal that directly enhances
MCI readiness by ensuring that the first wave of
responders can reach any hotspot within a critical
window of time [18].

A critical component of this strategic framework is
the development and adoption of a standardized
National Incident Management System (NIMS),
often adapted from internationally recognized
models like the American NIMS or the UK's Civil
Contingencies Act. The SRCA has been
instrumental in integrating its command and control
structures within this national system. This ensures
interoperability and seamless coordination between
the SRCA, the General Directorate of Civil
Defense, the Ministry of Health, the Public
Security, and other vital entities during a large-
scale incident [19]. The SRCA's Emergency
Operations Centers (EOCs) act as the medical
command nexus within this system, capable of
scaling up their capacity to manage complex, multi-
agency responses. The strategic plan also mandates
continuous risk assessment and resource mapping,
identifying high-probability, high-impact MCI
scenarios—from major traffic collisions on
expanding highway networks to potential civil
defense emergencies—and pre-positioning assets
accordingly [20].

3. Pillars of Readiness:

The first and most critical pillar is strategic and
operational planning. The SRCA’s planning
philosophy is predicated on the principle of "all-
hazards" preparedness, which involves developing
flexible yet structured plans that can be adapted to a
wide range of scenarios, from multi-vehicle traffic
collisions to terrorist attacks or natural disasters. At
the heart of these plans is the MCI Response Plan,
a detailed document that outlines standardized
procedures for the first 24-48 hours of a major
incident [21]. Key components of this plan include
the immediate activation of the Incident Command
System (ICS), which establishes a clear chain of
command with defined roles for an Incident
Commander, Operations Chief, Logistics Chief,
and Planning Chief. The plan also standardizes
the triage system, with the SRCA officially
adopting the START (Simple Triage and Rapid
Treatment) and JumpSTART (for pediatric
patients) methodologies. This ensures that all first
responders, regardless of their station or region, use
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a universal language for prioritizing casualties as
Green  (minimal), Yellow (delayed), Red
(immediate), or Black (deceased) [22].
Furthermore, the plans detail resource management
protocols, specifying how to request and integrate
additional ambulances, specialized medical teams,
and equipment from neighboring regions or the
Ministry of Health to manage the surge in demand.
These plans are not static; they are living
documents subjected to regular review and revision
based on after-action reports from real incidents
and changing risk assessments [23].

The second pillar, continuous and specialized
training, is what breathes life into the written
plans. The SRCA invests heavily in the
development of its human capital, recognizing that
advanced equipment is useless without highly
trained personnel to operate it under extreme
pressure. The foundational training for all SRCA
paramedics includes comprehensive modules on
MCI management. However, the Authority goes far
beyond this baseline. It conducts specialized
courses for its personnel in areas such as Tactical
Emergency Casualty Care (TECC), which
focuses on providing medical care in hostile or
active  threat  environments, and Chemical,
Biological, Radiological, and Nuclear (CBRN)
response [24]. These specialized skills are crucial
given the modern threat landscape. The training
curriculum is heavily practical, emphasizing hands-
on skills in triage tagging, rapid extrication
techniques, hemorrhage control using tourniquets
and hemostatic agents, and managing compromised
airways in resource-limited settings. A key aspect
of this training is leadership development for mid
and senior-level commanders, focusing on
decision-making, resource  allocation, and
communication under the intense psychological
stress of an MCI [25]. The SRCA often collaborates
with  international  partners, including the
International Committee of the Red Cross (ICRC)
and leading global EMS institutions, to benchmark
its training programs against the highest
international standards and incorporate global best
practices [26].

The third pillar, which synthesizes planning and
training into a cohesive whole, is the execution
of large-scale simulation exercises. These drills
are the ultimate test of the SRCA's preparedness,
exposing weaknesses in plans, communication
systems, and inter-agency coordination in a
controlled, yet highly realistic, environment. The
SRCA regularly conducts various levels of
exercises. Tabletop exercises involve key
decision-makers discussing a simulated scenario in
an informal setting, testing the conceptual
framework of the response and command decisions
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without deploying physical resources [27]. More
critically, Full-Functional Exercises (FSEs) are
massive, multi-agency simulations that closely
mimic reality. These exercises involve the actual
deployment of ambulances, field hospitals,
command posts, and hundreds of personnel acting
as simulated casualties with elaborate moulage
(mock injuries).

A prime example is the exercises conducted in the
holy cities of Makkah and Madinah in the months
leading up to each Hajj season. These FSEs
simulate a range of potential MClIs, such as a
stampede in Mina, a structural collapse near the
Grand Mosque, or a major fire. They involve not
just the SRCA but also the Civil Defense, Ministry
of Health, Security Forces, and other relevant
entities [28]. The objectives are multifaceted: to test
communication interoperability between different
agencies, to validate the triage and patient transport
plans, to practice the establishment of casualty
collection points, and to assess the efficiency of the
patient tracking system from the incident site to the
receiving hospital. The data collected from these
exercises is invaluable. After-action reviews and
"hot wash" sessions are conducted immediately
after the drill to identify gaps, such as
communication breakdowns, logistical bottlenecks,
or confusion in role allocation [29]. These findings
are then fed back into the planning and training
cycles, creating a continuous feedback loop for
improvement. For instance, a 2022 full-scale
exercise in Riyadh revealed a need for more robust
satellite  communication backups when cellular
networks were simulated to be overloaded, leading
to a strategic investment in portable satellite phones
for all major command vehicles [30].

4. Operational Doctrine in Action:

The first and most crucial step upon the arrival of
SRCA units at an MCI scene is the immediate
establishment of the Incident Command System
(ICS) and the swift commencement of triage. The
first qualified paramedic or commander on the
scene assumes the role of Incident Commander
until relieved by a senior officer, immediately
initiating a size-up of the situation to determine the
scope of the incident and potential hazards [31].
Simultaneously, the first responding teams begin
the process of triage. The SRCA has
institutionalized the use of the START (Simple
Triage and Rapid Treatment) system for adults
and the JumpSTART system for pediatric patients,
ensuring a universal and rapid method for
prioritizing care [32]. This process involves a rapid
assessment of each casualty, taking no more than
30-60 seconds per person, based on three key
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parameters: respiration, perfusion (pulse or
capillary refill), and mental status. Casualties are
immediately tagged with color-coded triage tags:
Red (Immediate): For casualties with
compromised airways, severe hemorrhage,
or in shock.

Yellow (Delayed): For those  with
significant injuries that are not immediately
life-threatening.

Green (Walking Wounded): For
ambulatory, who are directed
designated safe area.

Black (Deceased/Expectant): For those
who have no signs of life or non-survivable
injuries.

Recent advancements have seen the SRCA pilot the
use of electronic triage tags that contain barcodes or
RFID chips. These tags, when scanned, can
automatically log a patient into the central tracking
system, providing real-time data to the command
post on the number and priority of casualties found,
which is invaluable for resource planning [33]. This
systematic triage process ensures that limited
medical resources are directed first to those who
need them most to survive, preventing the common
pitfall of responders dedicating excessive time to
the first casualty they encounter while others with
more critical needs go unnoticed.

Following initial triage, the focus shifts to
the Treatment phase, ~ which is  inherently
integrated with the ongoing triage process. The
operational doctrine emphasizes rapid, life-saving
interventions at the point of injury, rather than
comprehensive on-scene care. The goal is not to
definitively treat all injuries but to stabilize
casualties for transport. This philosophy is a direct
application of lessons learned from global military
and civilian EMS practices [34]. In the
designated Treatment  Areas—sSeparate  zones
established for Red and Yellow casualties—
paramedics perform critical interventions based on
the principles of Damage Control Resuscitation
(DCR). For "Red" tag patients, this primarily
involves:

Airway Management: Basic maneuvers
like jaw thrusts or recovery positions;
advanced airway management is limited in
the field during a true MCI due to time
constraints.
Breathing: Needle
tension pneumothorax.
Circulation: Control of major external
hemorrhage  using  tourniquets  and
hemostatic dressings, which have become
standard issue for all SRCA first
responders [35].

the
to a

decompression  for
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The SRCA's doctrine explicitly states that CPR is
not to be initiated for pulseless and apneic (non-
breathing) casualties in a multi-casualty setting, as
these resources must be allocated to those with a
chance of survival [36]. The Treatment Areas are
managed by dedicated teams with specific
equipment packs—such as "Triage Packs" and
"Major Hemorrhage Packs"—that are pre-stocked
and deployed with MCI response vehicles. The
establishment of effective communication between
the Treatment Areas and the Incident Commander
is critical, as it allows for continuous situational
awareness and the dynamic reallocation of medical
teams as needed.

The final, and often most complex, phase is the
coordinated Transport of casualties to appropriate
healthcare facilities. An uncoordinated "scoop and
run" approach can overwhelm the closest hospital,
leaving other facilities under-utilized and causing a
secondary crisis at the emergency departments. To
prevent this, the SRCA's doctrine integrates
a Transportation Officer within the ICS structure,
whose sole responsibility is to manage this flow
[37]. This officer works in direct communication
with the Medical Communications Center, which
has real-time data on bed availability, specialist
capabilities (e.g., trauma, burn, pediatric), and
surgical capacity at all receiving hospitals in the
region.

The process follows a strict protocol: the most
critically injured "Red" tag patients are prioritized
for transport first, but they are distributed among
multiple Level | and Level Il Trauma Centers to
avoid concentration. "Yellow" tag patients are
transported next, often to a wider network of
hospitals. "Green" tag patients may be transported
last, possibly via buses or other non-ambulatory
means, to minor injury units or community
hospitals to free up major emergency departments
[38]. The SRCA utilizes a sophisticated patient
tracking system throughout this process. From the
moment a triage tag is applied, the casualty is
logged. When they are loaded into a specific
ambulance (with its unique unit number), that
information is updated. Upon arrival at the hospital,
a final update confirms the handover [39]. This
end-to-end tracking prevents patients from being
"lost,” provides accountability to families, and
gives planners critical data on transport times and
facility utilization.

A key innovation in SRCA's transport doctrine,
particularly for MClIs in remote areas or during
mega-events like Hajj, is the use of Medical
Ambulance Buses (MABs). These vehicles can
carry up to 20 ambulatory or stretcher-bound
patients at once, along with a full medical team.
They are instrumental in the rapid clearance of a
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scene when the number of "Yellow" and "Green"
patients is high, allowing multiple standard
ambulances to focus on the critical "Red" patients
[40].

5. Enhancing MCI
Innovation

Response through

The cornerstone of the SRCA's technological
infrastructure is its Advanced Command, Control,
and Communication (C3) System. This integrated
digital ecosystem connects all elements of the
response chain, from the initial emergency call to
the arrival of the patient at the hospital. The
system's heart is a Computer-Aided Dispatch
(CAD) platform that uses sophisticated algorithms
to manage resources. When multiple calls related to
the same incident are received, the CAD system can
automatically flag a potential MCI, alert
supervisors, and begin recommending the dispatch
of units based on real-time GPS location and
availability [41]. Once an MCI is declared, the
system  supports the establishment of a
digital Incident Command Post. Commanders are
equipped with mobile data terminals and tablets
running specialized incident management software.
This allows them to view a live Common Operating
Picture (COP) on a digital map, showing the
locations of all deployed units (ambulances,
command vehicles), the estimated number of
casualties (via electronic triage tags), and the status
of nearby hospitals [42]. This real-time visibility
enables data-driven decision-making, allowing the
Incident Commander to see where resources are
clustered and where gaps exist, and to deploy assets
accordingly. Furthermore, ensuring communication
interoperability with partner agencies like Civil
Defense and Public Security has been a key focus.
The SRCA has invested in multi-band radio
systems and dedicated communication vehicles that
can bridge different radio networks, ensuring that
all agencies can communicate seamlessly on a
shared tactical channel during a joint response [43].
A particularly innovative area of the SRCA's
technological advancement is the exploration and
deployment of Unmanned Aerial Systems (UAS),
or drones. Drones are being piloted for several
critical MCI functions that are challenging for
ground-based teams. First, they serve as rapid
aerial assessment tools. A drone can be launched
within minutes of an MCI declaration to fly over
the incident site, providing commanders with a live
video feed and high-resolution photographs. This
aerial perspective is invaluable for understanding
the scale and topography of the incident,
identifying hazards (like fire or structural
instability), and locating clusters of casualties that
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may not be visible from the perimeter [44]. Second,
drones are being tested for logistical support. In
incidents where casualties are in hard-to-reach
areas—such as a multi-vehicle collision in a remote
desert location or a building collapse with
inaccessible voids—drones can be used to deliver
small, critical medical supplies. Pilot projects have
successfully  demonstrated the delivery of
automated  external  defibrillators  (AEDsS),
tourniquets, naloxone, and even blood products to
the point of need, potentially saving crucial minutes
before ground teams can access the patient [45].
This application is a key focus of the SRCA's
research and development wing, aiming to create a
"flying first aid kit" capability.

Looking toward the future, the SRCA is actively
investing inData Analytics and Artificial
Intelligence (Al) to move from reactive response to
predictive and optimized preparedness. The vast
amount of data collected from past incidents, daily
operations, and mega-events like the Hajj
represents a treasure trove of information. By
applying Al and machine learning algorithms to
this data, the SRCA aims to develop predictive
models for MCI risks. These models can analyze
factors such as traffic patterns, weather conditions,
historical incident data, and scheduled large
gatherings to predict the likelihood and potential
location of certain types of MCls, allowing for the
strategic  pre-positioning of resources [46].
Furthermore, Al is being integrated into the
emergency communication centers. Al-powered
call-taking systems can analyze a caller's voice for
stress levels and specific keywords, and by cross-
referencing the location with real-time data (e.g.,
traffic sensors, social media), the system can
provide dispatchers with an early probability
assessment of a potential MCI, prompting a faster
and more robust initial response [47].

Another critical technological component is
the Electronic Patient Tracking System (ePTS).
As mentioned in the operational doctrine, tracking
patients from triage to hospital is vital. The SRCA's
ePTS uses scannable barcodes or RFID chips on
triage tags. When a patient is triaged, loaded into an
ambulance, and arrives at a hospital, their tag is
scanned, updating their status in a centralized,
cloud-based database accessible to authorized
commanders and hospital coordinators [48]. This
system eliminates the "fog of war" that traditionally
plagues MCls, preventing patients from being lost,
providing families with accountability, and giving
planners accurate data for after-action analysis.

6. Conclusion
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The preparedness and response to mass-casualty
incidents represent one of the most demanding
challenges for any national emergency medical
service. This research has systematically examined
the multifaceted role of the Saudi Red Crescent
Authority (SRCA) in meeting this challenge,
revealing a sophisticated and evolving system that
is integral to the Kingdom's national security and
public  health infrastructure. The analysis
conclusively demonstrates that the SRCA's
effectiveness is not a matter of chance but the direct
result of a deeply entrenched culture of
preparedness, built upon a solid foundation and
continuously refined through strategic investment
and learning.The investigation began by
establishing the robust foundations of the SRCA's
mandate and strategic framework, showing how its
historical evolution and legal authority provide the
necessary legitimacy and direction for its MCI
operations. It then delved into the core pillars of
readiness—meticulous  planning,  specialized
training, and realistic simulation exercises—which
collectively ensure that theoretical plans are
translated into  actionable,  muscle-memory
protocols for all personnel. The examination of the
SRCA's operational  doctrine illuminated  the
practical application of these plans on the ground,
highlighting the critical, life-saving sequence of
triage, treatment, and transport that brings order to
the chaos of a disaster scene. Finally, the study
explored the role of technology as aforce
multiplier, showcasing how advanced command
and control systems, unmanned aerial vehicles, and
data analytics are revolutionizing the SRCA's
situational awareness, coordination, and operational
efficiency.
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