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SUMMARY

The objective of the development of the Land Cover Monitoring System in Azerbaijan is to
provide the rational use of land, prevent land pollution, and apply the optimization in land use.
The project will help automate:

- Observation and definition of structural changes on land cover;

- Obtaining the reporting and mapping on structural changes and crops, in particular their
classification.

Expected outcomes:

- Improving the real estate cadastre, increasing the efficiency of land use and land secure in the
Republic of Azerbaijan;

- Observe and definition of any changes on all land parcels irrespective of the ownership type -
state, municipal and private;

- Support to the avoidance of discrepancies on the distributed land parcels (as a result of the Land
Reform);

- Analysis of satellite images and definition of arable land parcels;

- Creation of up-to-date hydrological scheme of the country;

- Definition of more populated areas.

Economic efficiency:

- Increase of quality and speed of digital land inventory;

- Increase of land management efficiency;

- Regulation of the land market;

- Applying of modernization, automation and optimization in land governance;

- Simplification of decision making in land cover changes.
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Llenpi0 pa3BUTHS CHCTEMbl MOHHMTOpPWHIA 3€MENBHOIO IMOKpOBa B A3sepOaiiipkaHe sBISETCS
o0ecreyeHrne paluoHaIbHOTO UCIIOJIb30BaHUS 3€Mellb, IIPEAOTBPALLCHNE 3arpsI3HEHHs] 3eMeb U
IIPUMEHEHNE ONITHUMHU3ALUY 3eMJIENI0Ib30BaHus. [IpoekT moMoKeT aBTOMaTU3UPOBaTh!

- HaOJII0IGHUE U ONIPE/IeIeHNe CTPYKTYPHBIX U3MEHEHUH Ha 3€MeJIbHOM IIOKPOBE;

- IIOJIyY€HHUE OTYETHOCTU U KapTUPOBAHUE CTPYKTYPHBIX U3MEHEHHUH U KYJIbTYp, B YaCTHOCTH UX
KJ1acCu(pUKaIHH.

OxunaeMble pe3ysbTaThl:

- COBEpUICHCTBOBAaHME  KajacTpa  HEIBH)KMMOCTH,  IOBbllleHHME  3(ddeKkTuBHOCTH
3eMJICTIONIb30BAHUS U 3alUINEHHOCTH 3eMenb B A3epOaiipkanckoi PecriyOnmke;

- HaOJItOJIeHHE U ONpeZiesICHHUE JIF0ObIX U3MEHEHUI Ha BCEX 3€MEJIbHBIX yYacTKaX HE3aBUCHMO OT
(opMBI COOCTBEHHOCTH - TOCYAAPCTBEHHOM, MYHUIUITAIHLHON U YaCTHOM;

- MOJJepXKKa BO HU30eKaHME pPACXOXKIEHUH B paclpesielleHHbIX 3€MENIbHBIX YydacTKax (B
pesyJbTare 3eMelbHON pedopMBbl);

- QHAJIU3 CIIyTHUKOBBIX CHUMKOB Y OIIPEJIEIICHUE YUYACTKOB IIaXOTHBIX 3€MEIIb;

- CO3JJaHlE COBPEMEHHOM I'MPOJIOrMUECKOI CXEMBbI CTPAHBI;

- onpeiernieHue 0oJiee HaceJIEHHBIX PaiioHOB.

OkoHOMUYecKast 3PPEKTUBHOCTB:

- IOBBIIIEHUE KaueCTBa U CKOPOCTH LU(POBOI HHBEHTAPU3ALIUU 3EMIIH;

- ToBbIIIeHUE (D (HEKTUBHOCTH 3EMIICYCTPOICTBA;

- pEryJINpOBaHKE PhIHKA 3EMIIN;

- MPUMEHEHHE MOJEpPHU3ALMH, aBTOMATH3allMd M ONTUMH3ALUU B YIPABJICHUU 3EMEIbHBIMU
pecypcamy;

- YOPOIIEHUE NPUHATHS PEIICHU 00 U3MEHEHUSX 3eMEJILHOTO TOKPOBa.
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Development of Land Cover Monitoring System based on Satellite
Observation in Azerbaijan

Elshad KHANALIBAYLI and Anar NARIMANOV, Azerbaijan
Purpose of the Land Cover Monitoring System Project

People are constantly working on various lands, and good agricultural lands are under
construction, lands are destroyed, forests are cut down. To prevent illegal land use, the State
Committee on Property Issues is developing the Land Cover Monitoring System (LCMS) to
monitor and detect any changes to the cover. As the LCMS improves, it will assist the Committee
in many other cases, including changes in the land cover.

As users of the project, these government structures will be able to benefit from LCMS:
State Committee on Property Issues, Ministry of Agriculture, Ministry of Ecology and Natural
Resources, Ministry of Emergency Situations, State Committee on Urban Planning and
Architecture, State Tourism Agency, Executive Authorities, Municipalities and other
government agencies.

About Sentinel satellites, which provide the system with satellite data

The System uses continuously formed data on the basis of the cover which is obtained via
Sentinel-2 and Landsat satellites of the European Space Agency, and Azersky satellite of the
Republic of Azerbaijan.

Satellite shots provide a unique set of cover tracking data along with the ground cover. In
addition to the visible spectrum, these also include infrared, short wave infrared, and other
multispectral data. This allows you to monitor plant cover, vegetation, cycles and health.

The Sentinel Satellite will be able to analyze the changes taking place on the Earth's cover
by conducting a five-day shooting around the world. At the same time, once a month territories of
Azerbaijan Republic is shot via Azersky satellite and integrated into the system.

Main monitoring

The State Committee on Property Issues has been using satellite imagery and satellite data
for several years. This data also includes footage from the Azersky satellite. Monitoring of land
cover changes at the national level gives our country a new perspective in terms of efficient land
use and land management.
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The scope of LCMS activities is to identify crops planted on agricultural lands, forest
fires during emergencies and monitoring of environmental damage, and changes in forestry areas.
The main functions of the project are to keep track of rising and decreasing intensities of water in
rivers and reservoirs, to provide state control over land use, to monitor areas by central and local
executive bodies, municipalities.

SATELLITE SHOOTING IN DIFFERENT MONTHS
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DISCOVERY OF NEW INSTALLATIONS (BAKU)

Automatic discovery of new installations and construction areas

About development of construction sector in Azerbaijan

The construction sector in Azerbaijan has expanded considerably over the past decade,
and this process is continuing today. About ten years ago, ambitious real estate projects were
launched by companies as a result of large international investments. In Baku, there were large
construction sites, the city expanded and it became even more beautiful as a result of new
buildings. All of this can be monitored through the Land Cover Monitoring System.

Multispectral images

Apart from its ability to track all these major construction projects, the Sentinel satellites
help investigate cover changes in depth. Spectral data can be obtained through satellite sensors.
These include special wavelengths along the electromagnetic spectrum that are invisible to the
human eye.
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NDVI (Normalized Difference Vegetation index) analise

NDVI is one of the multi-dimensional spectral indexs that determines the dynamics of
remote plant cover development. Its values allow us to identify important facts about the state of
vegetation and the basic indicators of agriculture. Generally, NDVI is a standardized method for
measuring plant health. The high NDVI index of the plant indicates that it is a healthy, well-
developed plant cover.

Artificial Intelligence is used to automatically detect land cover changes and vegetation
based on satellite imagery data.

Artificial Intelligence

Artificial Intelligence technology has recently become a powerful tool for exploring and
analyzing BIG Data. This sample has evolved from recognition studies and has the ability to
automatically analyze complex data on a scale equal to human perception. In other words, it
provides measurable and manageable insights from large-scale data, and can automatically detect
various parameters, including land cover and product type.
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CHANGES ON LAND COVER

Discovery of new installations and any changes on land cover

ARTIFICIAL
IRREGATED
PLANTED AREA

The results of artificial intelligence

The Land Cover Monitoring System lets us continuously monitor the land to determine
where changes occur. This will allow the Committee to monitor land cover changes and take
appropriate action.

Using a similar method for plant identification, we can calculate product prediction and
statistics at the regional or national level.
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MONITORING OF CROPS’ DEVELOPMENT DYNAMICS

Other duties

This system can be used for a variety of tasks, such as better management of agricultural
subsidies, while at the same time helping to monitor drought, floods or other natural disasters.
Result

As a result, satellite imagery of the territory of Azerbaijan Republic will be obtained, the
project will ensure efficient use of land, monitoring of agricultural lands, and environmental
damage in the event of an emergency. With the use of a centralized monitoring platform to
prevent illegal land use, the number of such cases will be minimized.
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