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Population and Building Information according to 0.05 Degrees 
or Approximately 5km grids for Iran

Database Development 



Population Distribution for Iran (30 provinces) 
0.05 o (~ 5 km) grids



Typology Description

Earthquake 

Resistant Design 

Level

Building 

Height

Quality  

Index (Q)

Total 

Vulnerability 

Index (V)

Ad Adobe - Low 1.80 1.00

M1
Reinforced Masonry 

Walls
(High Code) Low 2.3 0.63

M2 & M3 Unreinforced Masonry (Pre or Low Code) Low 2.00 0.89

RC1 RC Frame + Infill Walls (High Code) Medium 2.3 0.62

RC2 RC Frame + Infill Walls (Medium Code) Medium 2.0 0.69

RC3 RC Frame + Infill Walls (Pre or Low Code) Medium 2.0 0.82

S1
Steel Frame (Braced) + 

Infill Walls
(High Code) Medium 2.3 0.59

S2
Steel Frame + Infill 

Walls
(Medium Code) Medium 2.1 0.75

S3
Steel Frame + Infill 

Walls
(Pre or Low Code) Medium 2.0 0.82

Vulnerability Function Parameters (EMS-98 Method)





Distribution of Adobe housing units

Maps of Country-wide Housing Taxonomy Distribution

Distribution of Masonry (Pre or Low Code) housing units

Grid size: 5km by 5km



Damage Distribution
(Aggregated Damage) 

&
Casualty Map

(Severely Injured and Death)

475 years return period
VS: 300 m/s (Soil)

Damaged Housing UnitsDamage Grades

2956497D3

684597D5

2740266D4 & D5

Human LossSeverity

220050S4

537733S3  & S4

Vs300_475

Grid size: 5km by 5km



Damage Distribution
(Aggregated Damage) 

&
Casualty Map

(Severely Injured and Death)

2475 years return period
VS: 300 m/s (Soil)

Damaged Housing UnitsDamage Grades

3515187D3

2932976D5

6458107D4 & D5

Human LossSeverity

1718899S4

3975164S3  & S4

Grid size: 5km by 5km



Grid size: 1km by 1km
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Methodology:

 FiCat-EQ toolbox:
 An integrated, modular tool 

designed to comprehensively 
assess:
o Step 1: Seismic Risk.
o Step 2: Catastrophe 

(Disaster) Financial 
Resources.

o Step 3: Financial Gaps and 
Vulnerability 

o Step 4: Impact of 
Financial Gap on Housing 
Sector Economy and 
Recovery



IIEES

Methodology:

 FiCat_EQ Toolbox Architecture:
 Modular Architecture and Design:

o Developed using Python
o Designed with a modular 

architecture
o Flexibility, scalability, and 

integration capabilities
 Flexibility & Customization:

o Expandable analytical engine.
o Easily customizable to fit various 

regional and macroeconomic 
contexts.

 Integration with External Platforms.
o Seamless integration with 

external systems or platforms 
(GIS).

 Robust Framework
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RISK-EQ      Seismic Risk Module
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DATASET
(VHR ,UAV)

pre-processing
(Geo ref, Co-register, enhancing 

,fusion, adjusting, Histogram 
matching, sharpening ,..) 

Classification and 
segmentation

Building extraction 

Segmentation by Region merging 
Multi-resolution Algorithm

Classification Building extraction 

Building Extraction by AI Algorithm (Object-based image analysis by eCognition)

ساختمانهابا ریز نمایی در حد سکونتگاههاامکان تهیه بانک داده های 

یادگیری عمیقهوش مصنوعی فناوری سنجش از دور 
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Domestic dataset created – Building Extraction
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Domestic dataset created – Damage Mapping

   
   

   
 

  
  

  
 


