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ABSTRACT

Landfills constitute a major environmental issue that needs to be handled, especially when
they are located near large urban areas. In landfills, eadp most of the city norhazardous
solid waste (mainly household waste), whiclis not appropriate for recovery/recycling and
thus it is disposed in the ground for decomposition process. Monitoring of such sites is
significantly important, due to the fact hat the decomposition process which includes the
release of hot gasesis harmful to the environment and to the human health. The increase
of Land Surface Temperature (LST) in landfill sites can be monitored using remote sensing
methods and techniquesThis type of monitoring is very important for safeguarding the
surrounding environment, especially in environmentally sensitive areas, as are those
located close to densely populated areas, and therefore, many studies have been carried
out focusing on themonitoring of the environmental impacts of landfills through remote
sensing. In relevance with previous literature, the current study aims at monitoringhe
Land Surface Temperature (LSTdf the active landfill site of Fyliz Ano Liosia, Attica,

Greece.

The aim of this work is to confirm that the use of remote sensing in combination with GIS

can produce very good results in waste management decisianaking. The purpose is to

study and monitor the environmental conditions through the Land Surface Temperata

(LST) in the landfill of Fyliz Ano Liosia region. The use of satellite images for such an

application is a pioneering step, but there are many studies that prove the usefulness of

remote sensing in this particular field of research. Therefore, basech@revious studies,

we have the monitoring of the Land Surface Temperature (LST) in the landfill FgiAno

Liosia through remote sensing tools for the period January 2021 to December 2022. The

i ATACAI AT O AT A OEA £EET Al AE &Bieddd in the L&ndIIOOEAA 2 A
of Fyli, approved by the national legislation, at the location "Skalistiri"an area of

approximately 1,000 acres, located between the Parnitha and Aigaleo mountains. The

landfill of Fyli is adjacent to the no longer active ladfill | and 1l of Ano Liosia and the Waste

$EOPT OAl ' OAA T &£ 1'117 ,ET OEA8 &UIEGSO 1 ATAEEIT E
| was restored in 2009, and the landfill II, in 2010. The biogas produced from the restored

landfills I and Il and theolder Waste Disposal Area of Ano Liosia, is led to exploitation for

energy production in a unit located within the boundaries of the Complete Waste Disposal

Facility of Attica.Based on geological studieswo geological formations are found inthe

landfill, carbonate rocks and specifically limestones and dolomites of Middle Triassic

BzAZJJ[JoOUVvZz 81 MBHES 7
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Lower Jurassic age (around 240 Ma), as well as stream fans and debris cones of Pleistocene
age (around 2.5 Ma). According to the work of Lekkas. (2001), the study area consts
mainly of debris cones and unmetamorphosed alpine carbonate formations. Alluvial
deposits of Holocene age (around 0.011Ma) can be observed in the wider area, as well as
debris cones of the same age. Also, marls and clays of Neogene age (around 2Q Ma)
graywackes of Middle Triassic age (around 240 Ma) and also transgressive limestones of

Cenomanianz Senonian age (around 100 Ma).

For the needs of the study, time series of Land Surface Temperature (LST) have been
processed as extracted from Landsat-8 satellite imagery. The two thermal sensors,
Landsat 8 's TIRS and Landsat 9 's TIRE measure the thermal radiation emitted by the
Earth's surface in two thermal hyperspectral channelsThe data derives from Sentinel EO
Browser. The analyzed time period as has already been stated, feom January 2021 to
December 20221t is chosen to study different areas of the landfill in terms of their LST as
well as parts of bare soil and cultivation outside the landfill. The areas under consideration
are the following: 1) Part of the Active area othe landfill, 2) Part of the Inactive area othe
landfill, 3) Bare Soil at the same altitude athe landfill (altitude 100m), 4) Bare Soil at a
higher dtitude than the landfill (altitude 250m), 5) Cultivation in Aspropyrgos, 6)
Cultivation in Spata NDVI data from the same website, is also used, so that the areas
outside the landfill, which will be studied, to have similar NDVI values to those of the
inactive area ofthe landfill. First, the NDVI index values arehecked andas long as the
examined area has a low vegetation index, the extraction of LST data for the specific area
continues.The land surface temperature inside the landfill have been compadewith those

of the cultivation as well as with the air temperature, which is provided by the weather
station of Ano Liosia of METEGinfrastructure of National Observatory of Athens for
weather forecasting). For each month there are more than one LST vada. The final mean
LST value is a result of the AVERAGE function of excel in order to assign one LST value to

each month. The same procedure is followed for the NDVI index.

It has been observed that the LSWalueswhich are observed in the active area of the landfill
are slightly higher than those of its inactive region, a fact which is evaluated as normal
according to literature research (Shaker Ahmed & Yan Wdieung,2010). The reason for
this is the intense biodegradation that takes place in these areas. However, the LST
differences are not large, with the active area of the landfill to show an increase of approx

10C-2°C during most months of the yearAdditionally, LST in the active area of the landfill

BzAZJJ[JoOUVvZz 81 MBHES 8
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is higher by3J #J # AT | b AcQ&TAf arCarea @ Eare soilocatedat a higher altitude
(250 m) than that of the landfill . The remaining three samples show higher LST values than
those ofthe landfill. The LST of the bare soil at an altitude of 100m as well as the cultivation
in Aspropyrgos is probably affected by the intense industrial activity of the wider area. For
this reason, the sample in Spata was also examined, an area quite far from Aspropyrgos,
which, the LST is agaimigher than that of the landfill. The surface soil temperature in a
landfill is considered high when it exceeds 6€C. Its increase is mainly due to the intense
biodegradation of the waste in combination with the escape of gasasd leachates within
the landfill. Considering the LST data of Landsat$8 satellites for the examined areas, we
come to the conclusion that the LST in Fyli Ano Liosialandfill is within normal limits as
the LST in its active area reaches 47.86.To corfirm the above theory, the last annual
environmental report of the landfill is studied (March 2022 edition), according to which
there are no biogas escapes into the atmosphere from the active area of the landfilhe

LSTof the landfill is considered as nrmal but its monitoring is necessary

Key Words Remote Sensing, Satellite Images, TirBeries Analysis, Landfill, Land Surface
Temperature (LST), Multispectral ImagesSoil
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