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WP7 Sofia Pilot ς ASDE-INGV-SM/DERP Input 
Integrated Risk management(2) 

I.General; A.Air pollution; B. Flood Risk Prevention; C. GEO-
hazards/Landslides/Soil depression; D. Monitoring standing water 
bodies; E. Check by Monitoring(CbM); F. Critical Infrastructure; G. 

Earthquakes ς to be developed 
Authors: ASDE-ECOREGIONS ς Kristian Milenov, Pavel Milenov ς ext. expert (2022), Radko Radkov, Konstantin Stefanov,  
Support : Assen Dyulgerov -ASDE, Todor Shopov-ASDE, Stefan Daskalov ς ext.  expert-AOS, Rumen Venkov-Datacom, 

Kaloyan Ivanov- ex. expert-BAS; ς Viktor Milenov-ext. expert-AI, other consultants ;  
Section C. WP7 Sofia Pilot ς Geohazards-Landslides , prepared with the leading support from INGV-Italy 

Discussed&coordinated : Sofia Municipality ς 5ƛǊŜŎǘƻǊŀǘŜ ά9ƳŜǊƎŜƴŎȅ {ǳǇǇƻǊǘ ϧ tǊŜǾŜƴǘƛƻƴ ς Stefan Georgiev, Kristian Ivanov, Atanas Krastanov;   
Consulted with Sofia Municipality- aǳƴƛŎƛǇŀƭ 9ƴǘŜǊǇǊƛǎŜ ά{ƻŦƛŀ tƭŀƴέ -  

Support : Sofia Municipality ς ά 9ǳǊƻǇŜŀƴ tǊƻƎǊŀƳǎ ŀƴŘ ¢ƻǳǊƛǎƳέ 5ƛǊŜctorate: - Assya Lambreva   
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 I.1.General:  

During the second stage assessment of priority natural risks for Sofia Municipality, we- ASDE-ECOREGIONS  expert team in 
collaboration with specialists from SM ς DESP, INGV, project partners and European experts consultation, have agreed on 
some changes in the preliminary defined in the project proposal list of priority risks for Sofia Pilot, due to objective changes in 
the real conditions of urban environment , as well as emerging of new challenges. A simplified actualized presentation of the 
importance of different nature/CC risk phenomena at the middle of 2023 is shown below. 

Transferred to First priority (but not for SO-DESP), due to   
problems/discussions  with existing measuring infrastructure 
όǿǊƻƴƎ ǇƭŀŎŜǎ ƻŦ ǘƘŜ ƳŜŀǎǳǊƛƴƎ ǎǘŀǘƛƻƴǎΣ ŀŎŎƻǊŘƛƴƎ ǎƻƳŜ bDhΩǎύ 
and the monitoring methodology;    

First priority at the beginning; now ς First priority, enlarged with 
monitoring of green potential and water bodies;  
 

Rapidly increasing Second priority,  due to the regional prognosis 
after the earthquake in Turkey ς 2023 and detected land 
movements ( ASDE+INGV) 

Quotation from HARMONIA Project workshop poster :  Demonstration of Project's innovative Decision Support Systems 
(DSS). Designed to enhance urban resilience and risk management, the HARMONIA platform leverages advanced tools to 
help cities like Sofia better prepare for and respond to natural hazards. This workshop will provide an opportunity to explore 
the capabilities of the HARMONIA DSS firsthand, understand its application across different hazard scenarios, and learn how 
it can support decision-making processes for municipal authorities 
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I.2. General - Goal of the HARMONIA-WP7 Sofia city pilot risk prevention concept 
Quotation-The HORISON2020 project HARMONIA uses existing tools, services, new technologies to develop and deliver an integrated sustainability assessment 
platform, within the GEOSS, and in particular the EC Copernicus Programme, due ,in particular, to the growing interest in developing a user-oriented process to 
understand and quantify the effects of climate change on urban areas using satellite& ancillary data available on the platforms GEOSS, DIAS, GEP, etc. platforms. 

Problem -The integration of Satellite Data in local/  regional SDIs (Spatial Data Infrastructures) is of strategic importance and with great potential to support 
government/  decision making at sub-national level. EO System Copernicus can in fact be a disruptive source of knowledge to improve territorial and 
environmental management and delivery of effective public policies/  risk prevention services. However, due to the lack of competences - at organisational and 
individual level, as well as low awareness among decision makers, the uptake of existing satellite data/  services is challenging, and their integration in added-value 
services for local/ regional administrations is far from optimal. Too complex scientific studies and services requiring high expertise and technology also do not help 
the widespread use of innovative solutions to combat CC and risk prevention. 

Basic solution -Together with HARMONIA partners, the aim of ASDE-ECOREGIONS is to develop an user-friendly ( SM) locally effective system on prevention on 
the vulnerability (natural hazards- air pollution, flooding, landslides, earthquake) of the Sofia Master Plan units ς the so-called άfunctional zonesέ - TERRITORY 
DEVELOPMENT LAW - https://lex.bg/laws/ldoc/2135163904 . We will apply an own develop operational solution, combining the so-called Exposure&Loss 
databases + Smart Cover. It is applying geo-referred LC/LU data, using classification elements, appropriate for the COPERNICUS/ SENTINEL data scale - άurban 
ōǊƛŎƪǎέ ( developed by ASDE  under SPATIAL flagship project in 2013-14,  the UN-FAO LCCS, ISO 19144-2, and the EC-JRC άtegonέ concept); The assessment of 
potentially vulnerable areas is on the basis of: A. Inclusion of functional purpose data (permitted use and applied build-up restrictions); B. Defining parallel 
layers of the ground conditions - (LC/LU); C. Planned investment actions (building, infrastructure, etc.); D. Info about human presence; E. Associated risks from 
various potential nature disasters (simulation modelling); F. Additional follow-up activities: (applying άRiskManέύ; G. Check by Monitoring  of changes;  
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I.3. General; - HARMONIA-WP7 Sofia preventive risk applications, early warning & real time response 
- Harmonious reconciliation of satellite data segment (COPERNICUS data and services) and in situ  data from a place (in-situ);  
- Introduction of a new classification mechanism of LC/LU) by applying basic classification elements - "urban bricks/functional zones" derived from legal framework 

for territory management .  Harmonized with the element "tegon" introduced by the EC-JRC.  
- Introduction of a new methodology - Check by Monitoring (CbM) developed by the EC-JRC, as well as on the good practice of the SPATIAL MIS-ETC-171 project; 
- Other applications ς JRC-Google ςwater bodies; semi AI assessment of green indicators; Defining  risk indicators   for the Master Plan  - RiskMan application; 
- Support to Sofia Municipality ς DESP on testing applications, developed by other HARMONIA partners, under WP5, WP6; 
- Testing effective use of real time data (24/7), from local sensor networks ( ACWA); 

https://lex.bg/laws/ldoc/2135163904
https://lex.bg/laws/ldoc/2135163904
https://lex.bg/laws/ldoc/2135163904
https://lex.bg/laws/ldoc/2135163904
https://lex.bg/laws/ldoc/2135163904
https://lex.bg/laws/ldoc/2135163904
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 I.4. General planning on Risk Prevention/Resilience ς Combining Global/EU services and local operational capacity   

Global/EO-European emerging Copernicus Contributing Missions - ENDUROSAT -  
https:// www.esa.int/Applications/Observing_the_Earth/Copernicus/Copernicus_Contributing_Missions  

Resolution (GSD)  1.5 m 

Spectral bands: 7 

multispectral + panchromatic  

Wavelengths: 

Blue: 457.5 ς 522.5 nm 

Green: 542.5 ς 577.5 nm 

Red: 650.0 ς 680.0 nm 

Red-Edge 1: 697.5 ς 712.5 nm 

Red-Edge 2: 732.5 ς 747.5 nm 

Red-Edge 3: 773.0 ς 793.0 nm 

Near-IR: 784.5 ς 899.5 nm 

National/Local Operational Capacity ς Risk Prevention Center;  
sensors networks; data interpretation/ simulation modeling, based on 

standards; early warning; EC experts partnership (HARMONIA)- INGV;  

Other EU service; Providers ς EEA, JRC, EGMS, JRC-GOOGLE, etc... 

https://global-surface-water.appspot.com/map 

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Copernicus_Contributing_Missions
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Copernicus_Contributing_Missions
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Copernicus_Contributing_Missions
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CONCEPT OF THE URBAN BRICK, BASED ON TEGON AND ISO 19144-2-LCML
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biotic(vegetated) components. 
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I.5.General - Goal of the HARMONIA-WP7 Sofia city pilot risk prevention concept ς new LC/LU classification 
methodology, based on LCCS and ISO 19144-2,3,4 and Check by Monitoring (CbM)- SmartCover  

/ƻƴŎŜǇǘ ƻŦ ǘƘŜ άǳǊōŀƴ ōǊƛŎƪέ ōŀǎƛŎ  [/κ[¦ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŜƭŜƳŜƴǘΣ 
applying  local mandatory  planning tools and ISO 19144-2,3,4 

GENERAL MASTER PLAN OF SOFIA MUNICIPALITY ς 
Mandatory rules and Regulations for Territorial, 
infrastructure, building planning and management; 

Generic CbM Concepts and terminology 

Local  CbM application 
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Type of Functional Unit Sub-Type of Functional Unit Code

Residential areas R

with predominantly small storey built-up Rs

with predominantly medium storey built-up Rm

with predominantlyhigh storey built-up Rh

Economic areas and technical infrastructure T

along the river Iskar Tr

Cemetery Park Tp

Industrial area Ip

Production area Ip

Protected areas and natural attractions P

Protected areas and natural attractions Rn

Forest planning  areas and terrains F

Recreational forests and areas - green zone Fg

Agricultural management zones and terrains Ag

Agricultural zone Aga

Areas for public-service activities Ap

Areas for public service activities Apa

I.6. General; - WP7 HARMONIA-Exposure and Loss Database and Sofia city Centre for 
Risk Prevention by the Directorate DESP (in collaboration with DESP) 
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RISK/DISASTER PROTECTION PLAN HELPFUL FORMS FOR COMPLETING TABLES 
INTENDED FOR UPDATE  OF THE PLAN AND ITS CONSOLIDATION TO THE GENERAL  

PLAN OF THE CAPITAL MUNICIPALITY.  
Each metropolitan area, directorate of the Metropolitan Municipality, company, health facility, 
NGO and other organization fills in the tables using the suggested templates. If more rows are 
needed, they are added to the tables without changing the table structure. After filling out, they 
will be sent to the Directorate "Accident Support/Assistance and Prevention" of the Metropolitan 
Municipality at e-mail ibdc@abv.bg or by post with  a CD or flash drive at the address: Sofia, 19 
"Despot Slav" Str. ƻǊέ.ŜƴƪƻǾǎƪȅέ str. 

Page content and quick access to screen forms: 
1. Critical infrastructure , assets. 
2. Facilities over rivers and ravines, which interfere with the cleaning of rivers and ravines and 

are dangerous during floods. 
3. Enterprise and/or facility with high/low risk potential in the city of Sofia. 
4. Places and capacity for evacuation. 
5. List of legal entities, owners and users of the national economy. 
6. List of potentially dangerous dams, rivers and ravines in an area of the territory of the SO. 
7. Objects creating a radiation hazard for the occurrence of radioactive contamination, located 

on the territory of the Metropolitan Municipality. 
8. Statistics, caused damage and loss of life and property. 
9. Means and resources necessary for the implementation of the activities. 
10.FINANCIAL PROVISION. 
11.Operator companies for winter cleaning and maintenance. 
12.Means of transport for the area/district. 
13.DISASTER ACTION PLAN 
14.Organizational Structure for Disaster Management 
 
Note: data to be regularly updated. DESP ς Atanas  Krastanov; Stefan Georgiev  
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I.7. General -Application for SM-DESP , combining the Exposure and Loss Databases and of the ASDE Disaster Risk 
Information System for Registration, Monitoring and Preventive Control and Management (Risk Man Version1.0) 

Data Model 
Å Exposure and Loss Data sets 
Å Supported Disaster Types  

- Floods; 
- Landslides; 
- Forest fires; 
- Earthquakes; etc. 

Å Territorial regions and allocated objects 
- At the level of district, municipality 
and town councils; 
- Object allocated to risk zones within 
municipal borders; 

Å Monitoring of types of critical 
infrastructure / technical installations;  

Å Critical infrastructure / Technical 
installation support actions;   

Example - Traffic light table 4: ECONOMICS - Degree of economic factor (F) based on crisis 
event input data, available preventive measures and identified damage and casualties 

Economic factor - ratio  means "damage" and means "measure" Ration Degree 

Total damage 100 %   

Very High ς Damage exceeds measure >рл ͟Άͣ м 10 

  >нл ͟Άͣ м 9 

High - damage exceeds measure мл ͟Άͣ м 8 

  р ͟Άͣ м 7 

Near Equal - The damage slightly exceeds the measure н ͟Άͣ м 6 

Equal 1 5 

The value of the measure exceeds the damage м ͟Άͣ р 4 

The value of the measure greatly exceeds the damage м ͟Άͣ нл 3 

The value of the measure many times exceeds the damage м ͟Άͣ млл 2 

  м ͟Άͣ мллл 1 

Traffic light table 1: VULNERABILITY ς degrees of vulnerability (R) based on inputted crisis 
event data, available preventive measures and identified damages and casualties; 
Traffic light table 2: PROBABILITY - degrees of probability (P) based on historical data of a 
crisis event entered, preventive measures available and damage and casualties identified; 
Traffic light table 3: EFFECT of preventive measures - degree of effect of the measure (N) 
on the basis of entered data on a crisis event, available preventive measures and identified 
damages and casualties; 
Traffic light table 4: ECONOMICS - Degree of economic factor (F) based on crisis event 
input data, available preventive measures and identified damage and casualties; 
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RiskMan- WEB-BASED SYSTEM FOR REGISTRATION, MONITORING AND PREVENTIVE RESOURCE MANAGEMENT OF DISASTER RISK 
The system has been designed by ASDE-ECOREGIONS, in collaboration with Sofia University, Dovel Int. Ltd, Bonea Ltd, as a client-server application .  

 Traffic light risk assessment system 
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I.8. General -Application for SM-DESP , combining the Exposure and Loss Databases + the ASDE Disaster Risk 
Information System for Registration, Monitoring and Preventive Control and Management (Risk Man Version1.0) 

Table. Quantitative risk analysis ς level of potential risk/danger for property loss  - For A-5 - it can be divided, so as a result of less than 0.1% there is a very low risk. When considering the risk assessment, i 
t should be made clear whether it is for existing conditions or risk control  measures that cannot be implemented at this time. 
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MOEW/
RIEW

NIMH MRDP
ASDE+SofiaPlan+JRC/GOOGLE

+ COPERNICUS + CbM
Networks 
ACWA ҌΧ

TV RADIO

Data-Word, Excel, Other, pdf, xlsx, shp, 

etc.
Media

Processing dataDigitalization 
data

Analyze and modeling

Assessment and reports

Sensors

SFA

Check by 
Monitoring

Sofia Municipality / 
State administration ς

Risk Management Action 
Plan - Operational 

measures, strengthening 
resilience

CITISENS, 
Social 
media 
appl.

I.9. General; - WP7 HARMONIA-DSS infrastructure and Sofia city Centre for Risk 
Prevention by the SM Directorate DERP 

Local concept on 
ǘƘŜ /ŜƴǘŜǊ Ψǎ ǿŜō- 
based information 
system 

(IRAP) HARMONIA 5{{Ωǎ ±ƛǎǳŀƭƛȊŀǘƛƻƴ Tool by GSH - Sofia 
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Copernicus Program  
Services and Global/EO- 
European emerging  
Copernicus 
Contributing Missions - 
ENDUROSAT-BG;   

Research/Development 
data interpretation; locally 
developed semi AI 
application -risk 
simulation, regular  
monitoring user-friendly 
applications ς outsourcing 
to local providers;   Municipal territorial/urban/resources 

/ management/ Infrastructure 
planning & management; Municipal 
action and investment programs, 
including risk prevention program on 
regular monitoring and strengthening 
resilience   

OthersςJRC-Google global- 
surface-water app; etc. 

HARMONIA partners ς  
INGV-geo hazards; etc.. 
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A. WP7 Sofia Pilot ς Air Polution Risk 
Prevention/ Management/Monitoring ς 

Sofia Municipality - ASDE input 

10 



WP7-SOFIA Pilot ς ASDE-INGV-SM-DERP INPUT 

11 

A. Air Pollution; - WP7 HARMONIA- Sofia City Pilot ς Slides as from the 
presentation on the Sofia workshop in February 2024 
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B. WP7 Sofia Pilot - Flood Risk Prevention/ 
Management/Monitoring - ASDE input 
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B. 1. WP7 Sofia Pilot - Flood Risk Prevention/ /Monitoring - ASDE input 
Slides as from the presentation on the Sofia workshop in February 2024 
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B.3. WP7 Sofia Pilot - Flood Risk Prevention/ /Monitoring - ASDE input simulation 
flods-20,100,1000 years, including impact on critical infrastructure 
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C. WP7 Sofia Pilot ς Geohazards-Landslides 
Risk/ Prevention/ Management/Monitoring 

ς INGV-ASDE input 
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C. WP7 Sofia Pilot ς Geohazards-Landslides Risk/ Prevention/ Management/Monitoring ς INGV-ASDE input, 
Slides as from Sofia workshop in February, 2024 



WP7-SOFIA Pilot ς ASDE-INGV-SM-DERP INPUT 

17 

C. WP7 Sofia Pilot ς Geohazards-Landslides Risk/ Prevention/ Management/Monitoring ς 
 INGV-ASDE input, Slides as from Sofia workshop in February, 2024 
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D. WP7 Sofia Pilot - Monitoring standing water bodies 
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D.1. WP7 Sofia Pilot - Flood Risk Prevention/ /Monitoring - ASDE input-
monitoring water bodies, based on Global Surface Water Explorer 
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E.1. WP7 Sofia Pilot - Check by Monitoring (CbM) ς ASDE input, based 
on EO COPERNICUS services, UN-FAO-LCCS, ISO 19144-2 
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E.2. WP7 Sofia Pilot - Check by Monitoring (CbM) ς Slides as from the presentation on the Sofia 
workshop in February 2024  
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Num

_clas

s 

Class Desription 
Area 

[ha] 
Area [%] 

1 High-rise buildings 24.23 1.1 

2 Low-rise buildings 135.46 6.1 

3 Discontinuous urban fabric 86.72 3.9 

4 
Artificial non-build up 

surface 
123.05 5.5 

5 Broadleaf deciduous forest 262.31 11.7 

6 Tree plantation 0.31 0.0 

7 Woodland 199.71 8.9 

8 Shrubland 119.36 5.3 

9 Grassland 109.03 4.9 

10 Arable land 738.57 33.1 

11 Coniferous forest 341.49 15.3 

12 
Mixed broadleaf and 

coniferous forest 
46.22 2.1 

13 Artificial build up network 24.05 1.1 

14 
Unconsolidated bare 

surface 
0.09 0.0 

15 Rivers 3.54 0.2 

18 Lakes and impoundments 19.57 0.9 

Area TOTAL: 2233.71 
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A flood risk analysis algorithm was created, through which, on one 
hand, flood-vulnerable urban areas are mapped, the degree of risk 
is determined, additional criteria and requirements are introduced 
to the available critical infrastructure, real estate and other 
valuable objects (assets) and develop disaster response plans.  

System Purpose: Development of an expert system for assessing 
the vulnerability (flooding) of the so-called "city bricks", based on 
legally accepted elements of urban planning "functional zones", 
(FZ) - land property within the city limits with a specific functional 
purpose. It is a legally accepted territorial unit of management and 
defined in the General Planning Plan for the Metropolitan 
Municipality (art. 4, para. 5, from Ordinance 7 to the ZUT) and is 
user-friendly for the end -user SM - DARP. 
 
The created algorithm is flexible and allows to work in parallel with 
artificial intelligence and machine learning (AI-ML), but under the 
control of expert teams to correct and check the created 
configurations and results. Human presence is mandatory. The 
algorithm is under elaboration and testing procedures. 

Figure. Basic/Basic sequence of operations from the created prototype 

E.3. WP7 Sofia Pilot - Check by Monitoring (CbM) ς ASDE input ς development of human-AI 
analysis algorithm, based on EO COPERNICUS services, UN-FAO-LCCS, ISO 19144-2 
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E.4. Check by Monitoring (CbM) - MAP OF TRENDS IN THE STATUS OF THE GREENING INDEX OF THE URBANIZED 
FUNCTIONAL ZONES UNDER THE OPE OF THE CAPITAL MUNICIPALITY, FOR THE PERIOD 2017-2023 

˶͔͎͔ͤ͒͊ ͟Άͣ ͊ͪͭ͊ͭ͊͟Υ 

  

мΦ                    ͋Ύͦ͡ - ͡ ͙͍ͨͫ͊ͭ ͙͙͊ͤ͊͘͡ 
ͨͦ ͙ͭͪ ͍Ά͙ͣͦ͗ͤ͘ ͙ͨͪ;͙͙ͤΥ 
͊κ ͺͯͤ͟ͼ͙͙͔ͦͤ͊ͤͭ͡ ͙ͦͤ͘ ͫ͊ ͔͋͘ 
͙͙ͤ͒͊ͭͦͪ͟ ͊͘ ͨͪͦͼ͔ͤͭ ͨͦ͡΅͙ ͊͘ 
͔͔ͦͤ͘͡Ύ͍͔͊ͤΤ 
͋κ ̅ͯͤ͟ͼ͙͙͔ͦͤ͊ͤͭ͡ ͙ͦͤ͘ ͔ͤ ͫ͊ 
͙͙͙ͯͪ͋͊ͤͪ͊ͤ͘ ͔͙͙͙ͭͪͭͦͪ ͙ ͔ͨͦ͒͗͊ͭ͡ 
ͤ͊ ͎͒ͪͯ ͙ͭͨ ͔͙ͣͭͦ͒͊͟ ͤ͊ ͙͙͎ͣͦͤͭͦͪͤ 
ς ͘ ͔͔͔͙ͣ͒ͫ͟͡ ͙ͨͦ͡΅͙Σ ͎͙ͦͪͫ͟ ͨͦ͡΅͙Σ 
͔͔͍͙ͪͪ͊ͭ͘ ͙ ͭΦͤΦ 
͍κ ͙͙͙̂ͪ͋͊ͤͪ͊ͤ͘ ͺͯͤ͟ͼ͙͙ͦͤ͊ͤ͡ ͙ͦͤ͘ 
Σ ͙͍͘Άͤ ͦ͋ͻ͍͊ͭ͊ ͤ͊ ͙͔͒͊ͤͤͭ ͦͭ 
͙͙͊ͤ͊ͪ͊ͤ͊ͭ͊͘͡ ͫͼ͔ͤ͊ ͦͭ ˿˩˹́ˮ˹˩˶ н 
нΦ                    ͔͋͒ͦ͡ ͙ͫͤΈͦ - ͤ Ύͣ͊ 
͔͔͙͙͊͋͗ͣ͘͡ ͔͔ͭͤ͒ͤͼ͙͙Τ 
  
3.                   ͗ Άͭͦ͡ - ͤ ͔͎͙͍͙͊ͭͤ 
͔͔ͭͤ͒ͤͼ͙͙Σ ͤͦ ͔͙͔ͨͦ͊͊ͭͭ͘͟͡ ͫ͊ ͍͔ͫ 
ͦ΅͔ ͍ ͤͦͪͣ͊ͭ͊ 
пΦ                  ;͔͍͔ͪͤͦ  - ͤ ͔͎͙͍͙͊ͭͤ 
͔͔ͭͤ͒ͤͼ͙͙ ͙ ͔͙ͨͦ͊͊ͭ͘͟͡ ͨͦ͒ 
͙͙͍͙ͫ͊ͤ͘͟Ύ ͨͪͦͼ͔ͤͭ ͔͔͔ͦͤͤ͊͘͡ 
͔͙͙ͭͪͭͦͪΎ 
рΦ                  ͔͔ͤͦ͘͡ - ͨ ͙͙͍͙ͦͭͤ͘ 
͔͔ͭͤ͒ͤͼ͙͙ 

Important preliminary note: The presented map 
and data are an intermediate stage of development 
and should not be taken as a final product. In 
addition , completing the analysis of the satellite 
data, reconciliation with field data should also be 
carried out, as well as discussion with experts from 
the City administration - to identify possible errors 
or possible other interpretations,  or possible 
explanations for the changes  and observed trends. 
The current map is the result of applying the 
mechanism of  - CbM (Change by Monitoring), in 
accordance with the best European and world 
practice. Data from the SENTINEL-2 satellite , 
(Copernicus Program), were used. The analysis is 
combined - human expert analysis + applying of 
artificial intelligence algorithms. Data for the period 
2017-2023 have been analyzed. The results show 
the trends of preservation, increase or decrease of 
the percentage of free area for green areas - one of 
the main indices of sustainability, for the accepted 
functional areas under the Master Plan of the Sofia 
Municipality. Mainly urbanized territories were 
studied - from the presented analyzes the 
territories that correspond to agricultural lands and 
territories that are forest massifs, reserves areas, 
natural environment are excluded, since they are 
subject to analyzes with a different type of 
methodology. Urbanized areas with no greening 
indicator were also not analyzed. 
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2017 2023 2020 

Site 2  - HR_VPP TPROD 

Site 2  - Mask from HR_VPP TPROD (value > 100) 

2017 2023 2020 

E.5. Check by Monitoring (CbM) - MAP OF TRENDS IN THE STATUS OF THE GREENING INDEX OF THE 
URBANIZED FUNCTIONAL ZONES UNDER THE OPE OF THE CAPITAL MUNICIPALITY, FOR THE PERIOD 2017-2023 
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2017 2023 

RESULTS for selected FU: 

ɾʛ - Min required green space in % = 20 

Detected potential green space 2023 in % = 2 

ID - 3065 

Example of Detailed assessment: FU with detected % of green spaces below requirement 

S2 

E.5. Check by Monitoring (CbM) - MAP OF TRENDS IN THE STATUS OF THE GREENING INDEX OF THE URBANIZED 
FUNCTIONAL ZONES UNDER THE OPE OF THE CAPITAL MUNICIPALITY, FOR THE PERIOD 2017-2023 
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Site 2  - Map of functional units (ˬ ,͎ ˬ ,͟ ˬ ,ͣ ˬ ͫ and ˬ )͍  at risk to be non-
compliant with respect to the % of green space -2017-2023 

No negative trend in the last 7 years 

Negative trend in the last 7 years 

Negative trend and below the min % of 
 green 

Legend 

E.6. Check by Monitoring (CbM) - MAP OF TRENDS IN THE STATUS OF THE GREENING INDEX OF THE URBANIZED 
FUNCTIONAL ZONES UNDER THE OPE OF THE CAPITAL MUNICIPALITY, FOR THE PERIOD 2017-2023 
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2017 2023 
RESULTS for selected FU: 
ɾʤ ï Min required green space in %  = 40% 

 

Detected potential green space 2023 in %  = 50% 

Decrease in the last 7 years in % points = 20% 

ID - 3402 

Flood wave 

20y 

100y 

1000y 

Example site 3  : FU inside flood risk zone,  and with a negative trend with 
respect to green space 

HR_VPP 

E.7. Check by Monitoring (CbM) - MAP OF TRENDS IN THE STATUS OF THE GREENING INDEX OF THE URBANIZED 
FUNCTIONAL ZONES UNDER THE OPE OF THE CAPITAL MUNICIPALITY, FOR THE PERIOD 2017-2023 
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Site 2  - Map of functional units (ˬ ,͎ ˬ ,͟ ˬ ,ͣ ˬ ͫ and ˬ )͍  at risk to be non-compliant with 
respect to the % of green space ς illustrations of changes between 2017 and 2023 

2017 2023 

E.8. Check by Monitoring (CbM) - MAP OF TRENDS IN THE STATUS OF THE GREENING INDEX OF THE URBANIZED 
FUNCTIONAL ZONES UNDER THE OPE OF THE CAPITAL MUNICIPALITY, FOR THE PERIOD 2017-2023 
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F. WP7 Sofia Pilot Critical Infrastructure 
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F.1 Critical Infrstructure -Example of Thematic map of critical infrastructure&assets and potential rescue plan map 
proposal for the needs of SM-DESP   

Name Address Statut Telefon 
State 
Psychiatric 
Hospital "St. 
Ivan Rilskiέ 

Sofia 
Municipality 
ς Novi Iskar; 
district 
άIzgrevέ 

Government/S
tate Hospital 

dir.9360440
; central-
9917603; 
fax 9917215 

H 
Signature for Public health 
services 

Example of critical assets: 

Attributive information 

Etc. additional data to be transferred to 
the Exposure and Loss Data Set , 
developed in the information system of 
the Risk Management Center at the 
SM-DESP, with the support of SofiaPlan 
and ASDE-ECOREGIONS  

Example of rescue plan: 
potentially clear access routes 
to vulnerable citizens, buildings 
and infrastructures in a disaster 

expected blockage of access, 
impossibility of passage 

31 
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Sofia Municipal Critical infrastructure- to be upgraded and consulted with the end -users  

F. 2. WP7 Sofia Pilot  - Critical Infrastructure ς main thematic sectors 
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F. 3. WP7 Sofia Pilot  - Critical Infrastructure ς Combined maps ς EU Flood 

Directive + Critical Infrastructure - Q20; Q100; Q1000 
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F. 3. WP7 Sofia Pilot  - Critical Infrastructure ς Combined maps ς 
Critical Infrastructure + Pilot Iskar river area;  

Under elaboration ς integration of the ASDE ςHARMONIA GIS Critical Infrastructure GIS  with thematic maps and data  
from SM-SofiaPlan - https://gis.sofiaplan.bg:3344/webappbuilder/apps/18/   


