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Pl = Ctot/Cref (1)
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Pl >2 ~U; 00dyeislUUs G0 Uuvyld "~ sdUsi d e6a
g eldalt 3egsy heblgd Ubyyisgd.
E'=T/xPl (2)

f ~ &4 toxicresponsdactor,e UPeli Ua 8 Bdjg 6 6 o d Gz U

i Risk .
At Classification PI Pollution grade
Ar'< 40 Low Pi< 1(gradel) unpolluted
40 rk<8K Moderate 1< Pi< 2 (grade) slight pollution
80 k<168 Considerable 2 <Pi <3 (gradel3) medium pollution
160 <A' <320 High Pi > 3(graded) heavypollution
A'> 320 Very High
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Today, opersource Cloud Computing platforms have emerged as a valuable tool for
geospatial analysis of image data from various satellites. In particular, the Google Earth
Engine (GEE) platform is the most widespread in the scientific field of satellite RS
Newest launches of various satellites in combination with the GEE platform, facilitate in
a great extent nationgtale lake monitoring. In order to take advantagm-Gitu lake

WQ data derived from the ongoing WFD implementation in Greece and thediattial

of GEE platform, we initially tested the transferability and performance of published
empirical WQ algorithms when employing Landsat (7 +ETM/8 OLI) and Sentinel 2
surface reflectance (SR) values embedded in GEE and subjected to different atrmosph
correction (AC) methods from those when de\
State Index (TSI) was calculated based on besituand modelled WQ valuewith the

latter originating from differentlyatmospherically corrected SR values. In particular,
GEELandsat andSentinel 2 SR of year 2018 was retrieved from the WFD lake sampling
stations (Greece) while were atmospherically corrected by the methods LaSRC (Landsat
8 OLI), LEDAPS (Landsat 7 ETM+) and Sen2Cor (Sentinel 2).

Empirical WQ models of Ckd, Secchi depth and TP (general and separately for natural
and artificial lakes), employed both types of SR (D@8drected and GEEetrieved)

while double WQ values (for each station) were inserted in a liegegssion analysis to
harmonize the AC differences. This procedure was conducted separately for Landsat (7
ETM+/OLI) and Sentinel 2 data. Yielded linear equations (corrected WQ models), for
each sensor, were accompanied by strong associatidmarn@ng from 0.68 to 0.98)

while initial, corrected sens@pecific WQ models and lastly modelled TSI values were
further validated based on availablesitu WQ datasets of years 2019 and 2020 coupled
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with the respective SR retrieved once again through the GEE platform. -Spesoic

correction of WQ models (GEBodels) was proven essential for some of them while

most of RMSE values confirmed the stability and transferability of empirically developed

models despite the AC differences.

By extension, general/natural/artificial TSIs (both modelled and -@GB&elled per

satellite sensor and validation year) were assessed and further evaluated. Basic statistical

error metrics (mean error, RMSE, MAPE) indicated initially the increased asses$sides

accuracy of GEEnodelled over modelled TSIs and then the superiority of Landsat over
Sentinel 2 dataMi ni ma l mi smatches among error metr.
detected mainly amidst records regarding artificial lakes.

In thisway, the hereby adopted methodology was proven on the one hand very efficient

I n saving valuabl e t i merocessing oviile nni pargllel t h e LT
constitutes a higlalued lake management tool facilitating national lake WQ monitoring

by providng managers the means for integrated sustainable water resources management.
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According to the European Environment Agency, the current state of European soils is a
cause for concern, with more than 60% being classified as unhealthy. Scientific evidence
suggests that this situation is deteriorating further [1]. In addition to tbeostc

i mplications, as soil degradation has alre
annually, there is also a significant human cost [2]. Environmental pollution exposure
accounts for over 10% of premature deaths in the EU (27) Member Statgeaachhe

vision of the European Commission for Soils is that by 2050 all EU soil ecosystems will
eventually be in healthy condition and thus more resilient. The Soil Mission Deal for
Europe, as proposed by the EU Horizon Programme, emphasizes the aigsiff
addressing Common Soil Pollutants (CSP) and their potential adverse impacts on soils.
The severity, scale, and nature of contamination play a crucial role in determining the
extent to which CSP can disrupt chemical, physical, and biological pesceghin the

soil. Examples of CSP include heavy metals (HMs), persistent organic pollutants,
pesticides, microplastics (MPs), and emerging pollutants like pharmaceutical and
personal care products.

Natural processes like rock formation and erosion contribute to the occurrence of HMs in
soils [3]. However, their concentrations are typically inadequate to pose any significant
ecological risk. Conversely, intensive anthropogenic activities have ledubssantial
increase in the production rates of these metals, surpassing those of natural processes.
Now classified as 'pollutants,’ these substances also exacerbate their environmental
impact, as they can be easily transported from one location to grfottieer burdening

an already overloaded soil system [4]. The presence of HMs is significantly influenced
by several factors, including soil texture, pH levels, redox potential, cation exchange
capacity, organic matter content, soil biological processebagricultural practices [5].

Besides HMs, the presence of MPs in soils has also become increasingly evident in recent
years, primarily again due to human activities. This phenomenon poses significant
challenges to soil health, disrupts the balance of ecosystems, and can have amglicati

for Food Safety, as MPs can be easily transported to plants [6], [7]. To a further extent,
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the pollution that occurs in agricultural soils is anticipated to result in human exposure to
MPs through the transport of particles by wind or the contamination of food and clean
water resources [9]. The primary mode of human exposure to MPs is thrgegtion

[9], while the literature suggests that the estimated MPs intake is 892000 particles

per person' year[10]. The vulnerability of soil systems to the growing prevalence and
accumulation of MPs was highlighted in 2021 by Lehmann et apoging thenclusion

of a plastic screening procedure in soil assessments to serve as an indicator of the
escalating presence and rates of MPs [11].

Despite these separate concerns, it's essential to recognize that the comprehension of the
interactions between HMs and MPs remains limited, as they are characterized by their
complexity and susceptibility to various factors. It is noteworthy that HM3viiPslcan
demonstrate synergistic, antagonistic, or potentiating effects [8].

In the broader context of addressing environmental challenges posed by these
contaminants, various soil remediation practices have been developed. Thus far, soil
remediation practices from MPs have been segregated into three primary classifications:
physial, chemical, and biological. Soil remediation practices from HMs mainly include
physical methods, such as guest soil/soil exchange, electric remediation, thermal
treatment, and mulching; biological methods, including phytoremediation,
bioremediation, andhicrobial remediation and chemical methods referring to acid/base
conditioning, curing/stabilization, and chemical drenching [12].

This review study intends to present and discuss the current status of techniques employed
to remediate soils from MPs and HMs. This paper aims to outline the efficiency levels of
the examined remediation techniques and identify a synergy of technigaésifessing

both HMs and MPs remediation approaches. The study emphasizes the distinguishing
features, operational mechanisms, benefits, and drawbacks associated with these
techniques. Ultimately, this review study delves into the existing challengesimdizl

future trends concerning these techniques. The objective is to facilitate a more efficient,
scalable, and eefiendly approach to remediating MPs and HMs in.soil
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APPLI CATI ON OF CONVOLUTI ONAL AND GRA
NETWORKS METHODS FOR MI NERAL PROSPE
MAPPI NG I N THE HATIGOL®OR@®MEENIRG CT

Sakellaris  Grigorios Aard®, Tsourounis Dimitrio§ Loupas Dimitrio$,
Theodorakopoulos llidsTsikas Aggelos

Department of Economic Geology, Aristotle University of Thessaloniki, Thessaloniki,
54124, Greecesmail: gsakellaris@geo.auth.gr

2Quantum Neural Technologies (QNT), Athens, 11744, Greece

3Department of Electrical and Computer Engineering, Democritus University of Thrace,
Xanthi, 67100, Greece

Keywords: Mineral prospectivity mapping, Archaean orogenic gold deposits, Deep
learning, Artificial neural networks

Application of machine learning methods for mineral prospectivity mapping (MPM) has
become an essential tool for mining/exploration companies for delineating targets not
only at the early stages of regioisgiale exploration (reconnaissance stage) but also
during brownfields exploration in mature edestrict areas, as well as, for misge
prospectivity analysis.

Prerequisite for an effective mineral probability map is the understanding of the main
processes and factors that control the development and evolution of the ore mineralization
system in the relevant area of interest. This understanding is represeatedrimeptual

model based on expert’s knowledge which can be translated into mappable geological
features at district scale. These features are the evidence that the mineralization processes
have occurred and constitute the spatial map layers (predicte) thap are queried to
produce a mineral probability map.

For this study, we delve into neural netwdrksed methodologies for MPM within a
typical goldore district, utilizing a highresolution gealataset. Our investigation focuses

on two methods for learning spatial patterns of prospecting information: Cainovalu

Neural Networks (CNNs) and Graph Neural Networks (GNNs). CNNs are adept at
extracting features from gridded or raster data, operating on patches (grid cells) of
predictor maps. In an alternative way, GNNs can handlegnoded data structures,
representing spatial relationships via nodes and edges that connect neighboring nodes.
The former method adopts an approach which is isotropic along all spatial directions,
treating all neighbors as equally important. Conversely, the latter method cantéacilita
spatial anisotropy by utilizing a usdefined graph topology over each neighborhood of

the examined area. This characteristic of GNNs offers a platform to incorporate the
directionality of various geological features into the information of the paedmaps

within an elegant learning framework. Through the analysis of both approaches, our
objective is to explore the role of local patterns of predictors ameighboring locations

on mineralization maps from multiple perspectives, thereby increase the accuracy of
MPM.
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The Hattu schist belt in eastern Finland was selected as a case study area for mineral
prospectivity mapping because it is a mature exploraéind gold producing district with

a continuous exploratiomstory of more than 30 years. A linear gold anomaly zone that
runs through the belt for over 40 kilometers includes numerous gold deposits and
occurrences, providing sufficient samples for training models. The area has been mapped
systematically, and th@verall structural architecture and lithostratigraphic units are well
defined providing a framework for a solid interpretation model on the controls on gold
mineralization. The input gedatasets for the MPM include tectonilithological, low-

altitude arborne magneticand geochemical data layers. These were initially revised and
interpreted, prgrocessed, and finally seven independent predictor maps were created.
The developed conceptual model for the area is based on a combination of the theoretical
mineral system model for orogenic deposits and the regional exploration targeting model
which is based on our review of the depasidle properties of the mineralization. It
incorporates the (a) fluid pathways and drivers of the ore fluid flow, (b) sotimetals

and fluids, and (c) metal transport and depositional mechanisms.

The final highresolution prospectivity maps show the areas of high gold potential and
delineated most of the known gold deposits and occurrences. The performance of the two
machine learning methods was evaluated by using the receiver operating chtacacteris
(ROC), which plots the trupositive rate against the falpesitive rate with the area
under the curve (AUC) determining the overall performance of the classification
modeling. The study shows that the synergy of geological expertise and neuraknetwor
machine learning models can dictate guidelines for efficient exploration in the broader
Hattu area or in other geologically similar areas, can consequently reduce the exploration
costs, and ideally contribute to the discovery of concealed gold deposits.
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gy have broadened t

Advancements in t | o
aftf ece¢li @t i wind e oi ntcd awhd
h

echno
freshwater fish habi t-
hydroacoustic tool s. This study conducted
ruer reaches of the Voidomatis River in nor
analyzing fish microhabiltatsrapairti cnl aohegs
anal ysis was empl oyeTh d e atcrha resvied lit difn osiz afrbig sehc
due to their diveon$éehabigtappohauvacteessfoc

mi grati oMmoomgr itdher snai n f i sh Vepsetc iBeasl,koafn tTheo

Sal mo flhtriibsdebten regarded as an indicator
valuable insights into the health of aquat:.i
Fish were systematically measured directly

t hiait egr at es measur eunechdo afd lgaoydrt hfnosr wa ftfhii cni
vari ouWi ttrastklsi.s appr oach, the stepwmerreequi r e
mi ni mi Aechar dware was devel op®ddgsitdee scwppearats .
Field data <collection was -wahduocttadnbparte
Sampling campaigns took place in June, Sept
positionédck ftdaailmeg with a distance of 30 c
bet ween them. The heigheérhbédtWwas cadjeuatsall e
the mean water depth ensuring maximum Vi Si
video resolution at rate of 30 frames per

Video files were produepeaedr usi-daepfoi@misttidd ng bdiag
video cameras inside high Aentdotaalfunmémnmu2m 2u n d e
merged and synchronized to produce a set of
i ncluded videogrammenr wuegtainmat foromsn athet me
fi dho'wser region (adjacent to the pelvic fin

tip of the snout to tail) Fish were cl assi
bel ow 10 c¢cm, 10 to 20 cm, and abowas20 c¢m.
conducted to investigate the relationship

riverbed. ebMorwaver,dmpths and velocities we
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A DOWNSCALI NG SCHEME FOR SURFACE SOl
AND EVAPORATI VE FRACTI ON RETRI EVAL.
OPTI CAL/ MW REMOTE SENSI NG DATA

Spyridon E. Detsikds George P. Petropoufgdviaria Pile$

Department of Geography, Harokopio University of Athens, El. Venizelou 70, Kallithea,
17671, Athens, Greece
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Monitoring key parameters defining the dynamics of {andace processes such as soll
moisture (SSM) and evaporative fraction (EF), is crucial for studying for example the
global biogeochemical cycles such as those of water, energy, and carbon. Earth
Obsevationbased SSM and EF retrievals have a proven capability, but use of existing
operational products is rather limited due to their coarse sggatiporal resolution.
Therefore, downscaling of those products is crucial and of key scientific priority toda
for enabling their practical use at regional or local scale applications.

A particularly promising approach for deriving SSM/EF from EO datasets is-itedled
“triangle” inversion technique, which uses land surface temperature (Ts) and a vegetation
index (VI1), which is often used synergistically with a land biosphere model.

The present study aims to demonstrate the use of the triangle inversion technique for
downscaling the European Space Agency (ESA) operational soil moisture product, Soil
Moisture and Ocean Salinity (SMOS), using the fractional vegetation cover provided by
the ESA Sentinel 3 platform. The applicability of the investigated technique is explored
for a period of two years and for this purpose we used as reference ground data from
several experimental sites belonging in Europe belonging to validated grouaticoysr
networks.

The results showed a reasonable agreement between the downscaled products-and the in
situ data, demonstrating the ability of the proposed methodological approach to
accurately estimate critical parameters that define $amfhce interactions. Furthermore,

the present study results provide a first demonstration of the ability of the triangle method
to downscale operational products obtained by ESA from different satellite sensors

this case SMOS and SentirgIThis remains to be further investigated.

The research presented herein has been conducted in the framework of the project
LISTEN-EO (DeveLoping new awareness and Innovative toolS to support efficient
waTer rEsources maamgement Exploiting geoinformatiOn technologies), funded by the
Hellenic Foundtion for Research and Innovation programme (ID 15898).
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COASTAL VULNERABI LI'TY AND SOCI OECONO
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Toumasi Polyxerj Detsikas Spyridon Giuseppe DiCaprfg Cherish Massimiliant'*
Sandric lonut Tselos Nektarios GeorgihsGotsopoulos lasongsPetropoulos George
pl*

Department of Geography, Harokopio University of Athens, El. Venizelou 70, Kallithea,
17671, Athens, Greece

PlanetGISSKY, Romania

SYETITMOVES SRL, ltaly

4University of Bucharest, Faculty of Geography, Bucharest, Romania

*Correspondence:gpetropoulos@hua.gr

Keywords: CVI, GIS, Remote Sensingyrctic, EO-PERSIST

Today, in the face of climate change, Arctic coastlines are the most heavily impacted
regions of the Earth with rising sea levels and temperature having detrimental effects on
the local communities. As such, obtaining information on coastal vulnerabilitykiey
research priority for the mitigation of climate change consequences in the local society
and economic activity. To this end, Earth Observation coupled with contemporary
geoinformation tools provide a reliable, cost and time efficient solutiaimiderstanding

the socioeconomic impact of the climate induced changes in Arctic coastal areas. A
particularly promising approach is thesalled Coastal Vulnerability Index (CVI), which
takes into account different physical factors such as geomorphosegy,factors,
shoreline erosioi retreat or advance, to estimate the degree of vulnerability of a coastal
area. Despite its potential, its application in the Arctic is still challenging with research
on its use still being still a subject of researchubhdere Eur opean Uni onds f
EO-PERSIST [ttps://eepersist.el/which aims to tackle this challenge.

In this context, this study aims to (a) estimate the CVI to assess the vulnerability of the
coastal areas of Norway located in the Arctic and (b) assess the socioeconomic impact of
climate change by linking the CVI results with different seetmnomic inectators.For

the implementation of CVI and particular for the geomorphological and sea factors, data
was obtained from international and national institutes. For assessing coastal
erosion/deposition rates, Landsat satellite images for the years 1993 2®&dvase
retrieved from NASA' Earthdata. In order to extract the coastline position for those two
years, the modified Normalized Difference Water Index was estimated to delineate land
from water while standard GIS operations were used to extract the édegpiosition

rates. After collecting all the parameters needed for CVI, all datasets were imported into
a GIS software where the vulnerability classes of CVI were estimated. Subsequently, the
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CVI classes were compared with socioeconomic datasets of this area using non
parametric statistical metrics.

Our findings showed that most of the coast of Northern Norway is characterised by a
moderate to low degree of vulnerability. The CVI results were in agreement with the
trends observed in the socioeconomic d&esults an be of practical use towards
assessing coastal vulnerability in the Arctic caast can support decision making of
coastline management in those regions.

The present work has been financially supported byPERSIST, a research project

funded by European Unionbés Horizon 2020 res
grant agreement No. 101086386.
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