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Why Space Services Matter for Emerging Economies

The real value of space emerges when satellite capabilities are transformed
into services that solve economic and societal challenges.
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SPACE ASSETS DATA SERVICES DECISIONS SOCIO-ECONOMIC VALUE
Satellites and space Collection and transmission Processing and analytics Informed choices and Measurable impact on
infrastructure of raw data to generate actionable policy actions economy and society
information

Resilience

Stronger preparedness and
adaptive capacity

Economic Growth

New opportunities, productivity
and competitiveness

@\ Sustainable Development
Efficient resource use and
Y 4

long-term well-being
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Key Socio-Economic Challenges in Iran

Iran faces interconnected environmental and development challenges
that create a growing need for scalable, timely and operational solutions.

WATER STRESS & \ _ FLOODS & \
GES W .

AGRICULTURAL CHALLEN NATURAL DISASTERS

< . &
e Water scarcity and drought O

* Irrigation efficiency

* Flood exposure
 Rapid impact assessment

 Agricultural productivity )

* Disaster preparedness /
* Food security

e Risk reduction

DUST STORMS & \

LAND SUBSIDENCE &
INFRASTRUCTURE RISK ENVIRONMENTAL DEGRADATION
2 2]
e Ground deformation  Dust sources and transport
» Groundwater depletion e Air quality and health impacts
e Urban and infrastructure * Land degradation /
exposure * Ecosystem pressure /
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From Space Data to Space Services

The value of satellite data is realized when it is transformed into
operational services that support real-world decisions.

SATELLITE OBSERVATION DATA & PROCESSING ANALYTICS & INFORMATION OPERATIONAL SERVICE DECISION & ACTION
EO « SAR « Optical Pre-processing ¢ Calibration GIS « Al/ML « Change detection Monitoring systems ¢ Alerts Planning * Response
Multi-sensor acquisitions Integration « Quality control Modeling ¢ Indicators Maps « Dashboards « Reports Policy « Management
Data management From data to actionable insights Accessible « Reliable « Timely Investment « Community action

C ‘ O/ ' The transition from data to service is where downstream economic and societal value is created. |

ENABLING SOLUTIONS FOR KEY PRIORITY AREAS IN IRAN

Crop &Water | Flood Dust ' Subsidence
Monitoring Intelligence Monitoring Monitoring
Sustainable agriculture Early warning, rapid Air quality, health Infrastructure safety
and water management assessment, recovery and environment and asset protection
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Case Study 1: Agriculture & Water Management

Space-based monitoring can transform agricultural water management
from periodic assessment to continuous, evidence-based decision-making.

1. PROBLEM = 2. SPACE-BASED SOLUTION __ W 3. SERVICE: FROM DATA TO SERVICE J_ N 4. RESULT / IMPACT (IRAN EVIDENCE)

Doroodzan Irrigation District,
Fars Province, Iran

26-37%

Satellite-estimated
irrigation efficiency

Optical EO Satellite Data
Crop condition

82
monitoring J,
g Crop & Water
Thermal / ET Analytics
d l

IE /Ef' Agricultural Water
Monitoring Service

Water consumption
(evapotranspiration)

vs. 53% previously reported
(conventional/local data)**

Soil Moisture
Irrigation l«
monitoring

- \ ~ —
I';/ / O \) II/ Q e 4 15 - 30 Satellite monitoring revealed
Vegetation | RN \ O | l | | ' <15 spatial and temporal irrigation
Nl I

~92%

of Iran’s freshwater withdrawals
are attributed to agriculture*
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O é ’ \ Indices S =2 ~— - inefficiencies in the network.
Wat D ht [ eat Crop stress Crop Stress Irrigation ~ Water Productivity _
e - rr;fga th “ B Y. N detection Maps Monitoring Indicators Source: Z. Nobakht et al., “Satellite-based assessment of irrigation
SCal'CltY L et Secu”ty . I efficiency in Doroodzan irrigation network, Fars Province, Iran,”

Agricultural Water Management, 261 (2026) 108733.
(SMAP, ERAS, GLEAM)

g Satellite-based agricultural monitoring can provide scalable, objective and cost-effective evidence

to improve water allocation and irrigation efficiency in water-scarce emerging economies.

TRANSFERABLE LESSON
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Case Study 2: Floods & Disaster Management

Satellite-based flood intelligence can rapidly transform observations into actionable
information for emergency response and recovery.

1. PROBLEM: IRAN FLOODS 2019 I @ 2. SPACE-BASED SOLUTION: SENTINEL-1 SAR R § 3.SERVICE: FLOOD INTELLIGENCE [ &
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4. RESULT / IMPACT (IRAN EVIDENCE)

. f@r@% oo s )?f Sentinel-1 SAR ; Nationwide analysis of the 2019 floods
5%a £2) Sentinel-1 Data using Sentinel-1 SAR

‘ ,,..- All-weather ¢ Day & Night ¢ Rapid Mapping

BEFORE FLOOD DURING FLOOD FLOOD EXTENT

!

Flood Detection

|

Flood Extent &
Exposure Mapping

!

Emergency Decision

(17 Mar 2019) (23 Mar 2019) (23 Mar 2019)

673

Sentinel-1 SAR
images analyzed

Nationwide

probabilistic flood &
exposure mapping

25 of31

Provinces
were affected by the 2019 floods

Flood Intelligence supports:

o 185

-@- Emergency Response

®@9® >10 million
'.‘ people affected

Y

22% Population Exposure Assessment

~2 million
ﬁ Infrastructure Prioritization

people in need of

humanitarian assistance Affected Exposed Critical g Recovery Planning
Areas Population  Infrastructure
Pre-Flood SAR Flood Flood Extent Source: Sherpa, S. & Shirzaei, M. (2022).
Source: OQCHA/UN - Iran Floods Situation Report, 2019 (ReferenCE') Detection Map Journa’ Of F’Oﬂd Risk Management’ 15(4), e12770.

‘ SAR-based flood intell id aBle "allweath Bl forrapidt
-pase O0a Intelligence proviaes a scalapie, all-weatner capapliil or rapil
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\_ disaster assessment in emerging economies. P
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1. PROBLEM: DUST STORM EXPOSURE
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DUST STORMS

Air Quality * Health * Agriculture
Transport ¢ Economy

0. >120

=== ?."" Dusty Days / Year
in some highly affected

western areas
g& ‘?‘%’" | 25
Health Agriculture

Transport  Economic
Impacts Losses Disruptions Costs

Source: IRIMO (National Dust Monitoring)
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Case Study 3: Dust Storms & Environmental Monitoring

Earth observation enables dust storms to be detected, tracked and traced across borders—

turning regional environmental observations into actionable monitoring and early-warning services.

o’ é 0* i -—:—*—*
MODIS / VIIRS | Sentinel-5P ' Meteorological Data
Dust detection & : Aerosol / atmospheric i Transport direction &

spatial extent ! monitoring : forecasting

| Caspian

SOURCE

& REGIONS

. Gulf of
-3 Oman

? G} ? anul
Detection Tracking Source Forecasting
Identification

g Satellite Observations
Qj Dust Detection &

-t P »

==  Tracking

!

Source & Transport
Analysis

!

DUST MONITORING &
EARLY-WARNING SERVICE

. 9 ; “
| _-l: s
Hotspot Transport Exposure
Identification Pathways Alerts

— W 2. SPACE-BASED SOLUTION: MULTI-SATELLITEEO J_ X 3. SERVICE: DUST INTELLIGENCE 3 4. RESULT / IMPACT

Regional-scale monitoring
tracking dust sources and
transport pathways affecting Iran

Aerosol
Optical
Depth
(S50 nm)

High

Earlier Awareness

|

Better Preparedness

!

S Reduced Exposure
l“’ & Impacts

Source: NASA MODIS / Sentinel-5P / ECMWF
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Regional Earth observation can turn transboundary environmental risks
into shared monitoring and early-warning services.
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LAND SUBSIDENC

Groundwater Depletion ¢ Infrastructure
Agriculture ¢ Urban Areas
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Case Study 4: Land Subsidence Monitoring

Satellite INSAR transforms subtle ground deformation into actionable intelligence
for infrastructure protection, urban planning and water-resource management.
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N 3. SERVICE: SUBSIDENCE INTELLIGENCE J— = 4. RESULT / IMPACT

Satellite SAR
Observations

|

Deformation
Time Series

|

Risk & Hotspot
Analysis

|

From deformation maps
to risk-informed planning

V

Surface NS KUWAIT LAND SUBSIDENCE Infrastructure
H/. > Deformation SO A . MONITORING SERVICE Risk Assissment
Mapping RN R P
A~ cm/year  SAUDI 2 o persian 4 SO Bottor | and 8AWater
Subsidence rates reported l  ARABIA = i | M :
in some critical areas R R SRR B | anagemen
0 © . 4 5,
M % Subsidence _ _ .l )
NANAA Hotspot LOS Dlsplacemejt V&IOFIty (cm/year)
Gl;:':::;:;er Inﬁas;;:(dure A?,:c:l::a [ l:.::: Peestion -"— | - —_ cm/year Hotspot Trend Infrastructure Railways Roads  Buildings Water
P P -30 -20 -10 0 10 Mapping Monitoring  Risk Alerts Infrastructure
Source: UN-ESCAP (2023), IROST (2022), Subsidence Uplift _ .
Iran Water Resources Research Institute Source: Sentinel-1, COMET-LiCS, ESA
( R i [ | sl ks bef
outine satellite monitoring can reveal slow-moving risks betore
TRANSFERABLE LESSON . 9 -
L they become costly infrastructure and development problems.
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RGN Iran’'s Emerging Downstream Opportunities
Iran’s downstream opportunity lies in transforming project-based satellite applications
into recurring, decision-ready services.
THE ECONOMIC VALUE OF
1. DATA & PRODUCTS 2. VALUE-ADDED 3. OPERATIONAL 4. DECISION 5. RECURRING DOWNSTREAM SERVICES

SERVICES SERVICES INTELLIGENCE MARKETS

Global Remote Sensing

“' /J Services market by 2034
D |~ > a3 > (il Jll $78.8B oo
| Source: Fortune Business Insights, 2024

Satellite data Analytics, mapping Monitoring, alerts Al/GeoAl insights, Subscription & platforms, of downstiean' EOnalie
acquisition and and integrated and decision-support prediction and smart operational solutions, . 620/ sainis forn vakia:addad
basic products information services recommendations ongoing value WV 0 services (2024)
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Source: Space Economy Report, 2024

KEY DOWNSTREAM MARKETS IN IRAN MARKET TREND IN IRAN (DOWNSTREAM)
@/ 4 PRIORITY  High potential downstream
A MARKETS opportunities in Iran
= Data Value-Added Operational
-E Supply Services Services Decision
AGRICULTURE DISASTER ENVIRONMENTAL  INFRASTRUCTURE = b e THE OPPORTUNITY FOR IRAN
& WATER INTELLIGENCE INTELLIGENCE INTELLIGENCE @
Q . .
Precision agriculture, Early warning, Air quality, dust Asset monitoring, fﬁ A grou:nng shift 'fowarc! value-added and
crop intelligence and rapid mapping and monitoring and subsidence risk and -+ @ ® operational services wil cr?ate a_ scalable
water optimization risk management environmental alerts infrastructure safety 3 gaW downstream market, enabling private-sector
2023 2025 2027 2030+ growth, skilled jobs and long-term
economic value for Iran.
| " The real economic value comes downstream—when data is transformed
TRANSFERABLE LESSON = : :
_ into intelligence, services and measurable impact.

Pany Sources:
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Emerging space nations do not need to build everything first—

they can create value by turning existing space capabilities

into services that address national priorities.

2
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START WITH NEEDS OPERATIONALIZE BUILD THE ECOSYSTEM MEASURE IMPACT
ldentify national challenges Move from projects Connect government, Focus on decisions,
first. to continuous, academia and risk reduction and
Needs — Services — recurring services. private sector to deliver socio-economic value—
Technology scalable solutions. not just data or pixels.
- \

A PRACTICAL PATH FOR EMERGING SPACE NATIONS
National Need — Space-Enabled Service —» Market —) Measurable Impact
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National demand for diverse and frequent data
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DATA & APPLICATIONS
'Y
Satellite data
Research

Pilot applications

0 Established capabilities

1. EXPANDED EO

DATA ACCESS
e High-resolution imagery
e SAR e+ Hyperspectral
e Thermal ¢ Multi-spectral
e Higher revisit

AIA

ANTALYA
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VALUE-ADDED &
OPERATIONAL SERVICES

Monitoring
Analytics
Decision support

/

is growing across agriculture, water, environment,

-
|
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disasters and infrastructure.

Q IRAN TODAY

33rd UN/IAF Workshop
on Space Economy Opportunities
for Emerging Nations
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IRAN TODAY

2. OPERATIONAL
DATA CONTINUITY

e Wide coverage

e High revisit frequency

e Reliability

e Long-term data continuity

Ensure continuous and reliable data supply

through a combination of national assets,
international access and partnerships.

NEXT PHASE

Operational Services at Scale

Antalya, Turkiye
3—-4 October 2026

WHAT IRAN NEEDS FOR THE NEXT PHASE

Future Outlook: From Today’s Position

/Jf SCALABLE
- II DOWNSTREAM MARKET -

Recurring services
Private-sector delivery
Commercial platforms

3. DOWNSTREAM &

PRIVATE-SECTOR CAPACITY

 Al/GeoAl and advanced analytics
e Digital platforms and infrastructure

e Startups, SMEs and innovation
e Commercial and decision-ready services

Convert data into analytics and operational
services, enable private companies and build
a competitive downstream industry.

-
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2026  to a Sustainable Space-Service Ecosystem

Iran has developed significant space and Earth observation capabilities;

the next challenge is to convert these capabilities into scalable,
recurring and market-driven services.

o

SUSTAINABLE
SPACE-SERVICE ECOSYSTEM

Integrated markets
Innovation
Regional services
Measurable impact

4. INTERNATIONAL &
@ REGIONAL COOPERATION
Data sharing and open access

Technology transfer

o

e Joint missions and partnerships
o

e Capacity building and training

Leverage international and regional cooperation
to access data, technologies and expertise,
and to deliver shared solutions.

SUSTAINABLE DOWNSTREAM ECOSYSTEM

Economic Value ¢ Resilience ¢ Sustainable Development

Sources:
 Fortune Business Insights, 2024
» Space Economy Report, 2024
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REAL NEEDS MOVE FROM DATA ef@w SUSTAINABLE

TO SERVICES -a e ECOSYSTEM
Space creates value when The greatest opportunity lies Data access, enabling government
it addresses real economic in transforming satellite data policies, private-sector participation

and societal challenges. into operational, decision- and international cooperation are

ready services. essential for scalable impact.

For emerging nations, the opportunity is not simply to reach space —
but to bring the value of space back to Earth.

From Space Capabilites —> To Services @ —>  To Resilience —> To Economic Value
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