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A b o u t  S p e a ke r

• Wesam Ibrahim Hussain

• +16 years exp, +8 years in Saudi ANSP

• Currently head of Analytics and data science in Saudi Arabian 
Air navigation company SANS

• Strategic planning,  Kaizen, Analytics and Data management

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction
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I n t r o d u c t i o n
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Services

Air Traffic Management

Search & Rescue
Maintenance Engineering ServicesEngineering Services

Aeronautical Information Management 

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

SANS was established by the General Authority of Civil Aviation (GACA) (T/260) on Ramadan 
26, 1437 H, and officially commenced operations on July 1, 2016

Establishment

To be a globally best-in-class air traffic services, solutions, and innovative technologies 
provider.

Vision

Providing outstanding Air Navigation services at a global level across mandated and 
commercial business, enabled by its recognized leadership in safety, efficiency, and 
technology innovation.

Mission

2016

A b o u t  S a u d i  A ra b i a n  A i r  N av i ga t i o n  S e r v i c e s  
C o m p a ny  ( S A N S )
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27
Infrastructure 
Development

56
Sites
Managed

1,200+
System
Components

1,850+
Employees
96.5% Saudis

30 Surveillance

602 Communication

73 Automation

335 Navigation

238 Environment

47% Maintenance & 

Technical Support

36% Air Traffic Controllers

6% Technical Engineers

3% Aeronautical Experts

7% Air Traffic Management 

Expert

3% Safety & Quality Expert

19 Remote

28 Airports

9  Military

3  Radars

4  NavAids

12 Others

8  Comms

* 27  Development Projects in 2022

HANDLED FLIGHTS / YEAR

~945,862 ~2,584
HANDLED FLIGHTS / DAY

SANS BUILDINGS IN KSA

Aerodrome 
Control Services

Area Control 
Center

Aerodrome 
Flight Information 

Services

Approach

1 2 4 9 13

Headquarter

S A N S  I n  N u m b e r s

** All metrics are as of 2023, except for No. of flights managed is as of 2024 Closing Estimates
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Domestic

International

Overflights

+700 FLT Per Day
30 Per Hour

+1,180 FLT Per Day
50 Per Hour

+690 FLT Per Day
29 Per Hour

+945 K Total Flights +13% 
Vs. 2023+2,580 Per Day 108 Per Hour

2 0 2 4  Tra f f i c  O v e r v i e w
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Total Managed Flights per Year
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+19% 
Vs. 2019

+35% 
Vs. 2019

46%
Share 

27% 
Share 

S e g m e nt  S h a r e

27% 
Share 

+1,020 Unique Acft.

 Per Day

+60% 
Vs. 2019

+987 Unique City 

Pair Per Day
+45% 
Vs. 2019

Top International Flights

210 

214 

87 

81 

65 

52 

47 

54 

35 

 -  50.0 0  100 .00  150 .00  200 .00  250 .00

UAE

Egypt

India

Turkey

Pakistan

Kuwait

Bahrain

Qatar

Jordan

+9%

+15%

+12%

+4%

+14%

+6%

+22%

+5%

Avg. Daily Flight YoY

S a u d i  A ra b i a n  F I R  I n  N u m b e r s  ( O E J D )
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A b o u t  A n a l y t i c s  &  D a ta  S c i e n c e  O r ga n i za t i o n  I n  
S A N S  C O.

2019

2020

2021-
2022

2024

2023

• 4 BI developers

• Descriptive reports (Safety, ATM)

• Managed dashboards

• Saudi FIR strategic flows prediction 
model

• COVID

• Service units and Cost Analytics

• Recovery scenarios

• 7 Analysts/engineers

• Official office letter with GACA

• Self service dashboards (Safety, 
ATM)

• CANSO/ICAO KPIs reporting

• Department vision, mission and strategic 
aspirations

• SANS data management and analytics strategy

• Future initiatives, use-cases implementation 
plans

• 16 Analysts/Engineer

• OM and OD development

• + 30 ATM/ Safety decision making 
dashboards

• Bespoke Analytical applications
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A b o u t  A n a l y t i c s  &  D a ta  S c i e n c e  O r ga n i za t i o n  I n  
S A N S  C O.

“ E m p o w e r  S a u d i  A i r  Tr a f f i c  
O p e r a t i o n s  b y  u n l o c k i n g  g a i n s  
i n  o p e r a t i o n a l  e f f i c i e n c i e s ,  
s a f e t y  r e a d i n e s s ,  p r o c e s s e s  
o p t i m i z a t i o n  a n d  o v e r h e a d  
m a n a g e m e n t  t h r o u g h  
t h o u g h t f u l  u s e  o f  e n t e r p r i s e  
d a t a  a n d  a n a l y t i c s  
c a p a b i l i t i e s ,  s o l v i n g  c o m p l e x  
a n d  i n n o v a t i v e  s t r e a m s  
c h a l l e n g e s  a n d  u n c o v e r i n g  
e n h a n c e m e n t  o p p o r t u n i t i e s ”
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** Exhibits from SANS CO products and tools; Data exhibited is randomized for illustration purposes only
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A b o u t  A n a l y t i c s  &  D a ta  S c i e n c e  O r ga n i za t i o n  I n  
S A N S  C O.

S e r v i c e  M o d e l O p e r a t i o n s  A s  C u s t o m e r
I n t e r a c t i v e  D e c i s i o n  
M a k i n g  S o l u t i o n s
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+100
Active user

+300
Releases in a 

year

+10
External 

entities with 

frequent data 

exchange

+5
Full fledge 

analytics dev. 

env.

+15
GANP/ 

CANSO KPIs 

reported 

frequently

+30
Managed self 

service 

dashboard

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

A b o u t  A n a l y t i c s  &  D a ta  S c i e n c e  O r ga n i za t i o n  I n  
S A N S  C O.
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D a t a  A n a l y t i c s  i n  A N S P s
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4
Interoperable Operations 

Regional And Global

Punctual Operation3

Optimized Capacity2

Efficient Movements1

Increase 
Throughput

Airspace Accessibility6

Predictable Demand5

Sustainable Safe & Secure Cost effective

Scheduled Block Time
(may contain time buffer)

Early or 
Late 

Departure

Phases of Flight From Gate to Gate

Taxi-
Out

Take-off 
and 

Climb-out
Enroute

Descent and 
Landing

Taxi-In

Gate 
Departure 
Punctuality 

Gate Arrival 
Punctuality 

Airborne Time

Actual Block Time

Early 
or Late 
Arrival

Sched Actual Sched Actual
OUT IN

OFF ON

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

W h a t  I s  T h e  O b j e c t i v e  F u n c t i o n  O f  A n  A N S P  ?
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A n a l y t i c s  U s e - c a s e s  |  O p t i m i z i n g  F o r  Ef f i c i e nt  
M o v e m e nt s

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

Flight Performance Modelling Application (FPMA)

TMA | En-Route Trajectory | AIXM

Climb And Descent Cycle Time

4D Flight Profile Optimization

Utilize FPL data and CAT62 radar messages for post-operations analysis.

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

Enroute efficiency

Average delays for departures and arrivals.

Percentage of flights adhering to assigned SIDs and STARs

Average fuel consumption of flights using SIDs and STARs

Number of aircraft using SID and STAR routes

❖  

❖  

❖  

❖  

❖  

❖  

❖  

Enroute radar VS. FPLs
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A n a l y t i c s  U s e - c a s e s  |  O p t i m i z i n g  A i r s p a c e  
C a p a c i t y

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

Sector Utilization and Airways Congestion

Airways| Waypoints|Sector 

Monitoring Sector Capacity

# Avg. Hourly Flights per Airway

❖  

❖  

Apron and Runway Analysis

Airports | Runway | Terminal | Apron

# Hourly / Daily Flight per Apron

# Hourly / Daily Flight per Runway

❖  

❖  

Rostering and Planning

ATCO Utilizatoin

Utilization and Achievement Hours

# ATCO Position per Year

❖  

❖  

Effective Time per ATCO❖  
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A n a l y t i c s  U s e - c a s e s  |  P u n c t u a l i t y

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

Seamless Operation

4 Airport | 177 initiatives | 25 Stakeholders

RWYs System capacity

Turnaround Time Adherence

On-Time Performance for Arrivals and Departures

Air Space Management

%    Departure Punctiallity

%    Arrival Punctuality

#    Taxi-Out Additional Time

#    Taxi-In Additional Time

❖  

❖  

❖  

❖  

❖  

❖  

❖  
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A n a l y t i c s  u s e - c a s e s  |  P r e d i c ta b l e  d e m a n d

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

Traffic and Service Unit (SU) Forecast Framework

Load Factor | PAX | Seat/Aircafts 

# Yearly Traffic and SU / Segment 10 Years Range

# Monthly Traffic and SU per Segment 

❖  

❖  

Operation Daily Breifer

# Daily Flights and Movements

Heatmap Traffic Hourly

❖  

❖  

Rostering and Planning

OAG Forward Capacity | Seasonal Schedules

# Expected Daily Peaks

% Planned vs. Actual Traffic

❖  

❖  

Load Factor PAX and Capacity Projections❖  Runway Throughput❖  



SANS's Restricted DocumentSANS's Restricted Document

A n a l y t i c s  U s e - c a s e s  |  A i r s p a c e  A c c e s s i b i l i t y

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

Flight Path Maps

Airways | Routes 

Flight Path Analysis

Routes and Airways Utilization

Restricted Areas Proximity

Unauthorized Penetration Area

Operational Sectors Utilization

❖  

❖  

❖  

❖  

APW alerts | Airways | Routes
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A n a l y t i c s  u s e - c a s e s  |  S u s ta i n a b i l i t y

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

FPMA CO2

Saudi FIR

4D Trajectory-Based Calculations

Sectors Based CO2 and Fuel Burns

CO2 and Fuel Burn Dashboard

Percentage of Consumed CO2 Emissions

Segments-Based CO2 and Fuel Consumption

Average Flight and Emission Index

❖  

❖  

❖  

❖  

❖  

CO2 | Fuel Burn | Flight Phases | Aircrafts
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A n a l y t i c s  U s e - c a s e s  |  S a fe t y  &  S e c u r i t y  

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

FPMA SNET

Predictions | Infringements

Safety NET Alerts

MSAW | STCA Predictions and Infringements Alerts

Safety and Security Dashboards

Mandatory Occurrence Reports

Investigation| Safety Recommendations 

Safety Reporting Culture

❖  

❖  

❖  

❖  

❖  

HSSE | SQC | OSA | OSQ | 

Alerts Duration and levels❖  
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A n a l y t i c s  U s e - c a s e s  |  C o s t  Ef fe c t i v e n e s s

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

Month To Date Billing Dashboard

Weekly Service Units | Forecast | Budget

Weekly Service Units Updates

% Actual vs. Budgeted Service Units

Cost Effectiveness KPI

ATCO in OPS Cost per Flight Hour

ATCO Productivity per Hour

❖  

❖  

❖  

❖  

ATCO | Cost per Flight Hour
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** Exhibits based on author assumptions

ANSP

Ingestion Pipeline SW
Data warehouse

Data 

engineers

SW 

developers

Semantics / 

Cubes

Models

Data Governance Data management Data Security

BI developers

Data 

scientists

Analytics reports, 

products, appsDomain analysts

Governing and best practices

Operating modelOrganizational modelData Strategy

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

B a c k b o n e  F o r  S u c c e s s f u l  A n a l y t i c s  F u n c t i o n  
I n  A N S P
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ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

Guiding principles, Desire states and inhibitors 

analysis, External environment analysis, industry 

partners/governors inputs/strategy

Use-cases, Epics, Users stories, 

Action agenda

Sprints plans, 

outcome 

roadmaps, 

feedback interfaces

North star, OKRs, KRAs

B a c k b o n e  fo r  A n a l y t i c s  |  S t ra te g y
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** Exhibits based on author assumptions; some information presented is randomized or masked for illustration purposes only

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

Unit of measurment 2023 2024 2025 2026 2027 2028 2029 2030

Transactional - Products development (Features,  Ad-

hoc data request,  Reports and visualizations,  DS Features)

hrs./week 70 210 315 394 453 475 485 495

Demand request/week 70 210 315 394 453 475 485 495

Est. avg. effort hrs./request 1 1 1 1 1 1 1 1

Transactional - Automation (Data Pipelines,  development 

workflow automation)

hrs./week 40 120 180 225 259 272 277 283

Demand request/week 40 120 180 225 259 272 277 283

Est. avg. effort hrs./request 1 1 1 1 1 1 1 1

Non transactional - Planning (Est) [Discovery,  Planning 

and design,  Tech stack and solution architicture,  Integration 

planning,  DMGS planning and design]

hrs./week 20 60 90 113 129 136 139 141

Non transactional - Maintenance and Confguration 

[DQ/QA,  Maintenance and observability,  performance tuning,  

development workspace configuration,  development services 

management,  data goverance and security,  data management]

hrs./week 15 38 47 54 57 59 61 62

Demand sessions/week 15 38 47 54 57 59 61 62

Est. avg. effort hrs./session 1 1 1 1 1 1 1 1

Non transactional - annual projects [Dashboards,  

financial model,  DS model,  Semantic models,  UX/UI design,  

Data Storage and hosting development,  data infrastructure 

development,  Developer infrastructure development]

hrs./week 42 63 72 75 79 83 85 87

Demand project/year 20 30 35 36 38 40 41 42

Est. avg. effort hrs./project/year 100 100 100 100 100 100 100 100

Admin work (Est) [Misc. communication and aligment,  

support paperwork (HR, SCD, IT, FIN),  PMO,  Engineering 

documentation,  Training and development]

hrs./week 15 38 47 54 57 59 61 62

total effort hrs./week 202 528 751 915 1033 1085 1107 1129

capacity per FTE hrs./week 40 40 40 40 40 40 40 40

FTE required (Est) FTE 5 13 19 23 26 27 28 28

Current FTE HC w/o manager FTE 3 6 16 22 27 30 32 33

Planned shirnkage hrs./week 25 66 94 114 129 136 138 141

Unplanned shirnkage hrs./week 3 3 3 3 3 3 3 3

Shrinkage %/week 14% 13% 13% 13% 13% 13% 13% 13%

FTE required (Est) w/Shirnkage FTE 6 16 22 27 30 32 32 33

Org. Sizing Model

Strategy to 

Developing 

System

Production & Value Metrics 

Measurement

Service Model

Charters &

Missions

Roles & Evidence Based 

Hiring Process

Training & 

Development 

B a c k b o n e  fo r  A n a l y t i c s  |  O p e ra t i n g  M o d e l  &  
o r g .  M o d e l



SANS's Restricted Document

** Exhibits based on author assumptions; some information presented is randomized or masked for illustration purposes only; courtesy of SWIMREFERENCE, 
dataproducts.substack.com, Martinfowler.com; Palantir:; Deltalake; courtesy of Microsoft publications
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Continuous 

Data Quality

Security 

& Privacy

Health 

Checks

Curation & 

Abstraction

Availability 

& Integration

Domain 

Driven Stewardship
Data 

Contracts

Meta Data 

Management

B a c k b o n e  F o r  A n a l y t i c s  |  D a ta  g o v e r n a n c e  &  
M a n a g e m e nt
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** Exhibits based on author assumptions; some information presented is randomized or masked for illustration purposes only
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Pattern should be 

aligned with business 

strategy

Consider decoupling, 

security and separation 

of concern

Universal standards 

interfaces/microservices

Analysed and informed 

decision… open source, 

low code, self service

B a c k b o n e  fo r  A n a l y t i c s  |  Te c h  S ta c k
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B a c k b o n e  F o r  A n a l y t i c s  |  C o l l a b o ra t i o n  W i t h  
Re g i o n a l  &  G l o b a l  Pa r t n e r

** Exhibits based on author assumptions; Courtesy of CANSO Publications; Metrics are provided for illustration purposes only
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Data point Description
FPL activation Flight plan activation by ATC
CTOT Calculated take-off time
Departure time Actual time of aircraft departure.
FIR entry time Time aircraft enters a Flight Information Region.
Final approach Last segment of flight before landing.
ALDT Actual landing time.
Taxi in Time from landing to gate arrival.
AGHT Actual ground handling time.
AIBT Actual in-block time
TOBT Target off-block time
TSAT Target start-up approval time
ARDT Actual ready time.
ASRT Actual ready time.
ASAT Actual start-up approval time.
AOBT Actual off-block time
MTTT Minimum turnaround time.
TAXI Out Time from gate departure to take-off.
ATOT Actual take-off time.
EXOT  Estimated taxi-out time.
AXOT  Actual taxi-out time.
TTOT  Target take-off time.
EIBT  Estimated in-block time.
EOBT  Estimated off-block time.
EIBT  Estimated in-block time.
SIBT  Scheduled in-block time.
SOBT  Scheduled off-block time.
SIDT  Scheduled in-door time.
AIDT  Actual in-door time.
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B a c k b o n e  fo r  A n a l y t i c s  |  I nte r n a t i o n a l  b e s t  
p ra c t i c e s

** Courtesy of ICAO GANP; Courtesy of CANSO publications, Courtesy of Eurocontrol ANSPperformance dashboard

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction
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F u t u r e  E n d e a v o r s

36



SANS's Restricted Document

** Courtesy of Eurocontrol publications; Courtesy of NASA publications; some exhibitions from SANS current workloads

Noise profile optimization 

(flight trajectory optimization)
Prediction of expected actual 

4D flight routes

SCH forward capacity and 

demand realization prediction

Early prediction of APWs and 

restricted area penetration
AI generated safety insights 

and analysis aids
ETD/ETA and Delay 

predication (strategic)

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

A I  &  M L  u s e - c a s e s  i n  A N S P  A n a l y t i c s
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+250 destinations,330M PAX 4.5 Tons of Air Cargo

S A N S  C O  Ef fo r t s  To  Re - d e s i g n  S a u d i  F I R  
A i r s p a c e  |  P r o j e c t  S FAC

The Civil Aviation Strategy is aiming to achieve and meet KSA 
vision 2030 which has set target ambitions for air transport:

Saudi Future Airspace Concept launched in partnership with ENAV group to re-design Saudi FIR airspace  and route structure to increase airspace 

capacity, enhance flight efficiency, promote environmental sustainability, and bolster overall safety standards to accommodate targeted ambitions set. 

Airspace Organization & Management1 2 3 4Enhance Airport and TMA Operations Flight Trajectory Optimization Virtualization of Service Provision 
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C l o s i n g . .  

41
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The knowledge of anything, since all 
things have causes, is not acquired or 
complete unless it is known by its 
causes 
Avicenna 

** Exhibit Courtesy of Eurocontrol reports

ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

Q u o te
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ClosingFuture EndeavorsData Analytics in ANSPsIntroduction

SANS CO Team

Thank You
Analytics & Data Science : Whussain@sans.com.sa

ATM Operational Performance: mzaitooni@sans.com.sa

Air Space Management: asabughallab@sans.com.sa

mailto:Whussain@sans.com.sa
mailto:mzaitooni@sans.com.sa
mailto:asabughallab@sans.com.sa
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Thank You
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