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Study
• urban monitoring - an increasing number of people in urban 

areas → the major cities are growing (from 2011 to 2050 world’s 

urban population is expected to grow from 3.6 billion to 6.3 billion 

and 83 % of governments are concerned about their population 

distribution in the country)

• looking for a more economic choice to identify areas where 

large cities are developing

• using open data and open source software for satellite images



Study
• In Romania, datasets needed to assess the urban environmental 

quality - are often unavailable for urban planning

• the Copernicus Sentinels - the potential to provide high quality 

free of charge data capable of estimating parameters related to 

both urban structure and environmental quality



Copernicus 

• European Program

• developed by European Space Agency (ESA)

• Sentinels – designed to monitor various elements of the Earth 

System in a fully operational manner



(adapted from ESA)



SENTINEL 1

• radar mission

• two satellites - Sentinel-1A and Sentinel-1B

• images of the Earth's surface regardless the weather conditions

• day or night images

• 6-day revisit



Statistics (1)



(adapted from ESA)

Statistics (2)



SENTINEL 1 parameters 



SENTINEL 1 Data Products

• focused SAR data

• geo-referenced using 

orbit and attitude data 

from the satellite

• provided in slant-range 

geometry (natural radar 

range observation 

coordinate, defined as 

the line-of-sight from the 

radar to each reflecting 

object)



Correlation between spatial and spectral resolution of EO data

and the mapping task 



CASE STUDY

• images for free - ESA through Sentinels Scientific Data Hub

• software for free - SNAP, Sentinel-1 Toolbox (S1TBX) - by ESA



SNAP
SOFTWARE 

TOOLS

calibration
speckle filtering

coregistration

orthorectification

mosaicking

data conversion

polarimetry

interferometry



MAIN TYPES OF CHANGE DETECTION ALGORITHMS 

(according with Yousif, O., 2015)



Case Study (1)

• in and around Bucharest, capital of Romania

• population of Bucharest in 2017 – 1,826,506 people

(according with http://statistici.insse.ro )



Case Study (2)

• the reference data for the administrative boundaries - INIS 

geoportal – Romanian National Agency of Cadastre and Land 

Registration



Case Study (3)

• Level-1 Single Look Complex (SLC) products with VV polarization

• IW mode - because bursts are synchronized from pass to pass to 

ensure the alignment of interferometric pairs



Case Study (4) - Workflow for each image



Case Study (5) - Workflow - Creating coherence image 

Co-registration process is used in order to combine two images having 

the same polarization and projection system, being used mostly for 

InSAR processing.



Case Study (6) - Workflow - obtaining the urban footprint



Case Study (7) - Results





FUTURE WORK

• developing a system between earth observation (EO) scientists 

and Romanian urban planners

• identifying the derived geo-information products and services to 

support urban planning at city and regional scales

• fusion of multisource data 



CONCLUSIONS – MAIN ADVANTAGES
• SAR’s - capability to observe during cloud cover 

• SENTINEL- 1's frequent revisits

• monitoring resources - a higher urbanization is the cause of 

environmental pollution, traffic congestion and the destruction of 

natural resources

• satellite imagery is powerful in demarcating urban extents

• satellite imagery can be used to provide up-to-date geospatial 

information on the spatial structure and boundaries of cities

• timely information on urban expansion provided by satellite 

imagery is vital in ensuring integrated spatial planning and land 

use management
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