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Edadoc kat MNeTpwpata

* Toébadoc = Eva ouvOeTo oUVOAO ATIO LETAAAEV LATO, VEPO KOL ALEPDL
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Edadoc kal MNetpwpata

e OLpunxavikotl BAEmouv 1o £60d0oC WCE LN EVOTTOLNUEVAL LNILOTAL KO EVATTIOOECELC OTEPEWV
oWHATLOLWV TIOU TTIAPAYOVTAL ATTO TNV ATOCUVOECH TWV TIETPWLATWV.

e ToMETPWUATA OTTOTEAOUV CUUTTAEYUOTO LETOAAEUATWY TOL OTIOL0L CUVOEOVTAL EITE HECW
OUVOETIKWV KOKKWV £lte pEow Sladopwv TUTwV Koviapatoc (cuvnBwc oéeidia upttiov, N
avOpaKiko a.oPEoTLO)
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gdadocg
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Edadoc kal MNetpwpata
Mapayovtecg mov emnpeealouv TNV avakAoon tou dddouc

— Yén ko tTnv tpayvtnta
— Yypaoia edadoug

— MepLekTIKOTNTO GE OPYAVLKA UAN

— 2UvOeon o€ HETOAALKA OTOLXELQL

— AAatotnta



Edadoc kal MNetpwpata
Yn tou edapouc

% Appo , % IAU , % MnAo

a. Soil Science Society of America and U.S. Department of Agriculture Soil Particle Size Scale

: Sand
Cla}f Slll v. fine | fine mcdlu:rinarsc V. CORMSE Grm-‘e]
l 0.002 0.05 U.]P.E:’i 0.5 1 2 mm 76.2

Particle size relative
o Q to a grain of sand
Clay $2.° Silt 0.15 mm in diameter

O Sand
T b. MIT and British Standards Institute

- Silt " Sand ]
Clay : _ Gravel Stones
fine medium coarse fine | medium coarse
0.002 0.006 0.02 006 02 0.6 2 mm
c. International Society of Soil Science
Clﬂ}f Silt Sand Gravel
fine coarse

0.002 0.02 0.2 2 mm
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MNetpwpata

* Yon tou edawouc

* MooooTO TNG AUUOU , LAUOC Kal apyilou
oe eva €dadoc ( N opilovta),cuvnBwg
movu untoAoyiletal we Bapog % yla kabeva
TUMOC owpaTLdiou

* TamooooTA AUTA XWPLlouv SLAPOPETIKEC
Katnyopilec udnc tou edadoug
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ESadoc kall
MNetpwpata

* Ypn tou eddpouc

* H avakAaotikotnta petafarAetal
LLE TNV TIEPLEKTIKOTNTOL OE AULLO,
Adormn Kat apytho

Percent Reflectance

* TOo Aaomtwdec peyaAutepn avakAaon
aro to appwdec €dadoc 201

+—————+—+—+—+—+—

T T T | |
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Wavelength (um)




Edadoc kot Metpwpata

Edapikn vypaoia

e To VEPO €LVOL EVAC LOXUPOC amoppodnTng, EToL edadn UE TIEPLOCOTEPN

incident energy

% Reflectance

63.7—

57 4~

51.0——

vypaoia Ba eival o okoUpo oto peyaAutepo peEpoc tou VNIR kat ta
tunuata SWIR tou paopatoc os oxeon He Enpa edadn,.
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% Reflectance

Ebawpikn vypaocia
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AvakAaon tou idlou eddagoug oe SlAYopda TTOCOCTA uypaciag



 ESapikn vypacia Kot uen

* To apylAwdec €dadoc cuykpatel To VEPO TtLOo oPLYTA aTto To APPWOEC £5adoc,
OTIOTE TO XOPAKTNPLOTIKO TNG amoppodnong Aoyw vepou Ba sival Ttiio epdavr) o€
apyt\wbdn edadn
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* Edapikn uypaocia
Kot uen
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*  Ebdawpikn vypacio aro OEpULKOUC QVIXVEUTEC

* Tovepo exeL uPnAoTEPN BEP KA XWPNTLIKOTNTA ATtO T €6APN KOLL TO TIETPWLOTAL
* Tavypdedadn 6a aAdouv os Beppokpacia o apyd amnod otL o€ Enpa e6adn

* Hepdavilopevn Bepuikn adpavela pnopei va xpnotpomnotnBet yia va dtakplbolv ta
Enpa amnod vypa edaodn



Ebawikn vypaoia arno OcpuUlKOUC OIVIXVEUTEC

* AobaAwdnc Bepuikn ewkova (AldpKeLa TnG
voytog )

— Av glyope pLa elkOvVa KaTd tn SLapKeLa
NG NUEPAC, Ba pmopovoape va SoUpe
TO TO0O TNG LETAPBOANG TNG
Bepuokpaociog kal va eEyou e
OUUTTEPACUATO OXETLKA LE TNV
TLEPLEKTIKOTNTA TNC LYpaCiag ToU
edbadouc

Alyotepo aAlayn =
TMEPLOOOTEPN Vypaoia




Edadoc kal MNetpwpata

Mepiektikotnta o Oéeidia tou Zi1d6npovu
Ta o€eidbla tou odripou o€ éva tNAwdec £dadog
1. avéavouv tnv avaKAQCTIKOTNTO OTNV TEPLOXA TOU KOKKLVOU Kot

2. TN HLELWVOUV OTO €yyUC UTEPLBpO.

50

Loam soil with
no iron oxide

40 -

o
T 304 218npovxa opukT& (ferrous materials) sivau
2 T Loam soil with EKELVOL TOL OPUKTA TIOL TIEPLEXOLV GLONPO -
5 red reflectance i) exiie METOAALKO OTN UGN, TL.X. OLONPOPETAAAEL A,
S 20 l HayyavLo.
T
. absigl;:;;dhem Mn owén poﬁ_):(a opu[cté( glval EKE(VO(,TO( OpUK,Té(
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MOAVBSOC KATL
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Edadoc kal MNetpwpata

MMapayovtec tou ertnpealouv TNV avakAaon tou e6a@oUC
* ToOteldbwpevo oidnpo epdaviletal ota KOKKLVA
* O pewpévocg oidbnpoc epdaviletal oTo PACIVO-UTTAE

Iron Content
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Iron Content (%)
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@)‘ Unknown
j DADIA_11.2.2023.dat

GEO: 41.085334°N/26.307707°E | MGRS: 35TMF4185248461

Date: 2023 Feb 11 - 09:01

Unknown XofY | May-2023
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Ferrous Minerals Ratio
This band ratio highlights iron-bearing minerals.
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Iron Oxide Ratio
This band ratio highlights hydrothermally altered rocks that have been subjected to oxidation of iron-bearing sulphides.

] ] Red
Iron Oxide Ratio =
Blue




|$|---E;u Spectralindex_2023-05-15T1505-147
i Clay Minerals

Femous Minerals

Iron Oxide

O dpyihog cival éva paAakd, XaAapo, YAIVO UAIKO TTOU TTEPIEXEI
OWMATIOIA JE HEYEDOC KOKKWYV PIKPOTEPO ATTO 4 PIKPOUETPA (um).
2XNMaTiCeTal WS ATTOTEAEOUA TG ATTOCABPWONG Kal TNS dIGBpwong
TWV TTETPWHATWY YIA TEPACTIEG XPOVIKES TTEPIOOOUG

Clay Minerals Ratio
This band ratio highlights hydrothermally altered rocks containing clay and alunite.
SWIR1

Clay Minerals Ratio = SWIR2
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Edadoc kal MNetpwpata

MeplektikotnTa o Opyavikn YAn

* H Opyavikn YAn ennpeadet
— To xpwpa tou €dadouc
— Tn BeppoxwpnTkOTNTA,
— Tnv kavotnta SLaKkpATLONG VEPOU,
— Tnv avtaAlayr BpeMTIKWY OUGLWVY,
— tn dopun kat Stafpwonc

e JKOUPO XpWHA YEVIKA cuvdeovtal pPe TNV uPnAn OY e

 OtLandsat TM Twvec 5 kal 6 €xouv apvnTIKEC cuoxETLon Ke tnv OY



Edadoc kal MNetpwpata
Mepiektikotnta o Opyavikn YAn

* 000 peyaAUTEPN N TIEPLEKTIKOTNTA OE OPYOAVLKH) UAN, TOOO auéavel n amoppodnon
KOl LELWVETAL N AVOKAWMEVN aKTWVOROAL

50 =

I.'I.'i“"“““l 100% Sand
40 -

\“"ﬁﬁ

" .
304 @@wﬂ“ 25% Organic
o

== T5% Sand

50% Organic
S0% Sand

200

Percent Refleetanee

75% Organic
25% Sand

100% Organic
10 -

0.4 (.5 (.6 0.7 (.8 0.9 1.0
Wavelength, um




Edadoc kal MNetpwpata
Mepiektikotnta o Opyavikn 'YAn

* ‘000 peyaAUTePN N TEPLEKTIKOTNTA OE OPYAVLKH UAN, TO00 auéavel n amoppodnon
KOLL LELWVETOL N AVAKAWMEVN OKTLVOBOAL

Organic Matter Content

N Valley Boundaries

Organic Matter (%)
o020
Bo-25
B 25-30
[ 130-40
Ea0.50
Bl:o-s0




Science of the Total Environment 817 (2022) 152690

Contents lists available at ScienceDirect

Science o
Total Environment

Science of the Total Environment

E L\E\ l} R journal homepage: www.elsevier.com/locate/scitotenv
Research Paper
Modelling soil organic carbon using vegetation indices across large M)

catchments in eastern Australia GRAPHICAL ABSTRACT

V.R. Kunkel ?, Tony Wells ®, G.R. Hancock **

# School of Environment and Life Sciences, The University of Newcastle, Australia
b School of Engineering, The University of Newcastle, Australia

Remaote sensing provides a viable tool to'measure
and monitor soil organic carbon
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Edadoc kat MNetpwpata

Adatotnta

Ta AAatouya £6Aadn eivol £Voc ONUOVTIKOC TIEPLOPLOTIKOC TIOPAYOVTOLC
yLoL TNV avamntuén tng BAaotnong

— H umepavtAnon Twv napakTtiwv uOPodopewV eNLTPEMEL TN dteioduon aApupou
VEPOU Ot UTTIOYELA UdaTa

— H Abénon tng apdeuonc o€ aAATOUXEC TIEPLOXEC Oal EVEPYOTIOLNOEL TAL AAOTOL OTA UTIOYELQL
vdarta

— H E&ation tou adatiol rtou pEpeL To vepO apdeuonc Ba avénoet tTn aAatoTNTA TOU
edadouc og Baboc xpovou



Edadoc kat MNetpwpata

Adatotnta
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T

ey | 3

-~ o’ A N | I

T | ¥ rm '_q _l ‘-..- . -i
6> f’j / oy .-‘:‘.¢

s U“ o " X d T :

-~ - o

o

. = 4 -‘) - 4 -
= b - L
&

Figure 2. Landsa: TM colour — composite , with bands 7, 3,2 displaved as red, green, blue.




remote sensing

Article

Soil Salinity Mapping Using Machine Learning Algorithms

with the Sentinel-2 MSI in Arid Areas, China

Jiagiang Wang 120, Jie Peng 3*%, Hongyi Li 3\, Caiyun Yin ¢, Weiyang Liu ?, Tianwei Wang " and

Huaping Zhang *
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RESEARCH ARTICLE

PLOS ONE Soil salinity assessment of a natural pasture
using remote sensing techniques in central

Anatolia, Turkey

Table 2. Equations used to analyze soil salinity and vegetation indices.

Salinity indices Band ratios Reference
Normalized difference salinity index NDSI — _{lﬁ [39]
Vegetation soil salinity index VSS1=2x G- 5x (R +NIR) [40]
Brightness index BI = /R? + NIR? [39]
Salinity index-1 SI = /(BxR) [39]
Salinity index-2 ST = /(GxR) [39]
e it e e ()t e ot an (. P ey e o) Salinity index-3 ST — \/({;z:/_;mgz] [41]
e —— Salinity index-4 Sl = /(G? + R?) [41]
— &_ Salinity index-5 ST =£ [42]
~ - Salinity index-6 SI=8a [42]
- Salinity index-7 Sl = &0 [42]
- YA ' Salinity index-8 JEE [43]
- 1N b p = (T Salinity index-9 SI = ket [43]

Fig 1. Location of the study area and soil sampling points.



Babiker et zl.. J Earth Sci Clim Change 2018, 9.4 i i i i i i

DOl 10.4172/2157-T617.1000482
W‘%‘E

ResearchArticle OpenAccess .

Enhancing the Spatial Variability of Soil Salinity Indicators by Remote
Sensing Indices and Geo-Statistical Approach

16SD0D0

Legend
& Soil samples

D study area

Salinity Index

Soil salinity indices have been widely acknowledged as powerful B 0.4 -12.1

tools in identifying features of interest which are related to spectral [ 121 - 130

. . < 1- ) [ ]130-137
patterns of saline soil. Two indices were used: B 137 - 145

Salinity index (SI) = VBLUE x RED, I 145209
Brightness index (BI) = V (RED+NIR?)
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Fiqure 4: Salinity index.



Edadoc

Ospuokpacio e6AEOUC

e Extipatol amno atcOntnpeg oto BEpULKO KOVAAL.

* YPnAEc BepoKpAOLEC UE AVOLKTOUC TOVOUC (emtnpeadetal amo tnv KaAvyn tou
ebadouc), Tnv Toroypadia Kal Ta XapaKkTnpLlotka tou edadouc (vypaocia, udpn kat
ouvOeon).



ESadog

August 2010

* QOepuokpaocio daEouc

* O dopudpopoc SMOS (Soil Moisture and Ocean
Salinity) — SAR

* L-band, n onoia napoucidlel evarobnoia otnv
edadkn vypaoia.

* BdbBog peplkwv ekATOOTWV UE aKpiBeLla 4% Kkall
Xwpkn availvon 50 Km




Edadoc kat MNetpwpata
e Avixveuvon netpwpatwyv: 1. Pwrtoepunveia

Atmospheric
Absoption Bands

Vegetation Sandstone

A

Shale '

Reflectance, %

5o Reflected IR Wavelengths
& || Band 4 Band5 Band 7

1.0 1.3 2.0 2.5
Wavelength, microns (107-6 metres)
Reflectance spectra of rocks and vegetation

| Blue



Edadoc kal MNetpwpata

Avixveuvon netpwpdtwyv: 2. Pacpatiki toflvopnon

ORRCO0OONNENROON
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Edadoc kal MNetpwpata
e Avixveuvon netpwpatwv: 2. Pacpoatikn taivopunon
— Q@aopotikeg BLBAL0ONKEC

USGS Digital Spectral Library splib06a

Reference:

BN Clark. G. A Swavze R. Wise. K. E. Livo. T. M. Hoefen. R. F. Kokalv. and S. J. Sutley. 2007, USGS Dagital Spectral Library splib06a. ULS. Geological Swivey, Data Series 231.

Other resources on spectroscopy. mncluding binarv data of this and other spectral libraries can be found at http://speclab crusgs sov.

Back to the spectral library Data Series 231 descriptive text.

Chapter 1: Minerals

Spectrum Title Description ASCII Data UV-NIR Plot
Acmite NMNH133746 Pyroxene W1R1Ba AREF Description ASCII Data 0.2-3 0um plot
Actinolite H5116.3B W1R1Bb AREF Description ASCII Data 0.2-3 Oum plot
Actinolite HS22 3B W1RI1Bb AREF Description ASCII Data 0.2-3.0um plot
Actinolite HS22 3B WIR4ANbbL REEF Description ASCIT Data 0.2-3 Oum plot B
Actinolite HS315 4B WI1R1Bb AREF Description ASCII Data 0.2-3 0um plot
Actinolite HS315 4B W3R4Nbbb RREF Description ASCIT Data 0.2-3 0um plot M

Actinolite NMNE
Actinolite NMNE
Adularia GDS57 1
[Adularia GDS57 1

Albite GDS30 74
Albite GDS30 74

Actinolite NMNE ~

REFLECTANCE

Calcite C€02004

WIR1Bb AREF

Clark and others 2007, USGS, DS231
Digital Spectral Library
splib06a 4113 w= 6 =

WAVELENGTH (pim)

REFLECTANCE

Datolite HS442.3B
Clark and others 2007, USGS, DS231

Digital spectral Library

splib0éa 6695 w= 6

W1R1Bb AREF

0

.5 1.0

1.5

WAVELENGTH (um)

2.0 2.

wl

o

Oum plot

Oum plot

Oum plot

Oum plot

Oum plot

Oum plot

QOum plot




Edadoc kal MNetpwpata
e Aviyxvevon netpwpatwyv: 2. Pacpotikn toélvopnon
— Q@aopotikeg BLBAL0ONKEC

Limestone CUO2-11A ASDFRa AREF  (splibO7a rec=12770)

Mixture=Limestone
Type=Intimate
Spectral Purity=a

o357 T T T T T T T T
0.30 - .
8 025 ]
5 i i
I . ]
N ]
0.20 - a
0.15 .
- 1 s s s s 1 s s s M 1 s M s s 1 s 1]
0.5 1.0 1.5 2.0 2.5
Wavelength (um)
e s Bty St et brory Verman 11 S0 Beblogitel Sy Dato. Senee 1095, 1 oo hHipss/aer oray 15,3133 1053
ASCIl doto=splibO7a_Limestone_CU02—11A_ASDFRA_AREF.txt HTML metadata=Limestone_CUD2—11A_ASDFRA-AREF.htm|
HTML Full GIF Rangel Uv To Visible Gif Range2 Visible To Swir Gif Range3 Swir Gif
O # Spectrum Title Catagory Y Description Plot Plot Plot Plot
CU02-11A ASDFRa Soils and - -
0O 12 - Description Full Plot 0.2t0 1.0 um Plot 0.2 10 2.5 um Plot 1.5to0 5.5 um Plot

AREF Mixtures



https://crustal.usgs.gov/speclab/QueryAll07a.php?quick_filter=

« = O O B8 https.//crustal.usgs.gov/speclab/QueryAll07 a.php?quick_filter=

ZUSGS

science for a changing world

Spectral Library Version 7

4 Spectroscopy Laboratory

Original Spectra ~ Convolved to Terrestrial Spectrometers - Convolved to Planetary Spectrometers ~ Resampled to Terrestrial Multispectral Sensors ~ Oversampled Spectra ~
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£ Spectral Library Viewer -

X x [~ [~ .JL, = ™ Import = | Export = 55 Options =

----- VU Bructe_HS247.4B_ASDFRc A
----- UU Bytownite_HS105.1B_Plagio_ASDFRb

\ Bytownite_HS105.2B_Plagio_ASDFRb 1.0
U Bytownite_HS5105.3B_Plagio_ASDFRb
U Bytownite_HS1054B_Plagio_ASDFRb r
----- VU Bytownite_HS105.6_Plagio_ASDFRb
----- WU Caleite_GD5304_75-150um_ASDFRb
----- WU Calcite_REE-bearing_W5313a_ASDFRb -
----- VU Carbon_Black_GDS68_ASDFRa
| Camallte_HS430.1B_ASDFRa : USSR Y
----- WU Camallte_HS420.2B_ASDFRa - _— -\_
..... U Camallite_HS430.38_ASDFRa VoA
WU Camalite_HS420.4B_ASDFRa B -~

| Cassiterte_HS279.1B_ASDFRc y

----- VU Cassiterte_HS279.2B_ASDFRc 0.6 —
----- U Cassiterte_HS275.3B_ASDFRc

----- U Cassiterte_H5279.4B_ASDFRe

----- UU Celestite_H5251.1B_Barite_ASDFRb
| Celestite_H5251.2B_Barite_ASDFRb
\ Celestite_H5251.3B_Barite_ASDFRb
| Celestite_H5251 4B_Barite_ASDFRb 0.4 _ / ) \
----- WU Chalcopyrite_H5431.1B_ASDFRb Vo \ TN e
----- WU Chalcopyrite_H5431.2B_ASDFRb r { || N ™
----- WU Chalcopyrite_H5431.3B_ASDFRb [ \

----- WU Chalcopyrite_H5431.4B_ASDFRb A - - — e
U Chlorapatite_REE_W5422_xtl_ASDFRa -/ ,"" -

----- UU Chlorapatite_WS423_ASDFRc -~

----- WU Chlorite_H5175.1B_ASOFRb
----- WU Chlorte_HS179.2B_ASDFRb
----- WU Chlorite_H5179.3B_ASDFRb _.f'
U Chlorite_H5179 4B_ASDFRb ’
U Chlorte_HS179.6_ASDFRb L
U Chromite_H5281.1B_ASDFRc

Data Value
T

----- VU Chromite_H5281.2B_ASDFRc 0.0 'wd
----- WU Chromite_H5281.3B_ASDFRc
| Chromite_HS281.4B_ASDFRc
U Chrysocolla_H5257.1B_ASDFRb
| Chrysocolla_H5257.2B_ASDFRb
----- UU Chrysocaolla_H5257 3B_ASDFRb

..... A0 Ch lla HS357 AR ASMFRK
P i = ) X: Wavelength |y Data Value v F

0.5 1.0 15 2.0
Wavelength (pm)
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Layer Manager

S View

EIEJ Qverview

= Sam (DADIA_11.2 2023 dat)
i B Classes
: -[7] 0 0: Unclassified

m| 1: Calcite. 80wt+Kaol_CMS GD5213 [W1R1Ba AREF]
| 2: Fe-Hydroxide SUS3-106 amomh [W1R1BEb AREF]
m| 3: Magnetite_skam BR593-5B [W1R1Bb AREF]

- 4: Phlogopite_Sand_Mix BRS3-20 [W1R1Ba AREF]
E||:||§, [3] Spectralindex_2023-05-15T15-05-142

‘i@ Clay Minerals

=-[E [7] Spectralindex_2023-05-15T15-05-147

Ll Irom Oxide

=-[][E| 11] Spectralindex_2023-05-15T15-05-14Z

‘i@ Femous Minerals

[~1E| Spectralindex_2023-05-15T15-05-14Z

i@ Femous Minerals

- Iron Oxide

@ Clay Minerals

[“]Z] DADIA_11.2.2023dat

File Impert Algorithm Options

Help

File: DADIA_11.2.2023 dat (Full Scene)

Mask: <none selected=

Wavelength: 442 7to 2202 4 Nanometers
12 bands (1-12)

Spectrum Name

<

| sdectt || Pt || Doe |
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Clay Minerals Ratio

This band ratio highlights hydrothermally altered rocks containing clay and alunite.

Ferrous Minerals Ratio
This band ratio highlights iron-bearing minerals.
SWIR1 SWIR

SWIR? Ferrous Minerals Ratio = NIR

Clay Minerals Ratio =

Where: .
Where:

+ SWIR: 1.55-1.75 pm
« NIR: 0.76-0.9 pm

» Shortwave-infrared (SWIR) 1: 1.55-1.75 pm
« SWIRZ: 2.08-2.35 pm

Iron Oxide Ratio

This band ratio highlights hydrothermally altered rocks that have been subjected to oxidation of iron-bearing sulphides.

Red

Iron Oxide Ratio = —
Blue

Where:
= Red: 0.63-0.69 pm
« Blue: 0.45-0.52 pm
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WorldView New Iron Index (WV-II)

This index uses WorldView-2 bands to identify pixels rich in iron oxide.

(Green = Yellow)

WvV-1I =
(Blue = 1000)

WorldView Soil Index (WV-SI)

This index uses WorldView-2 bands to identify pixels that primarily consist of soil.

(Green — Yellow)
(Green + Yellow)

WV-8I =
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Blue = PC4, Green = PC5, Red = PC2
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— ZuvnBwc npocdlopilovtal amo to oxNUa, OxL Ao PACUOTIKEC LOLOTNTEC

— XpnoLlYoToLeLTaL N okiaon yLa va tpocdLopLloToUV TOL XOPOKTNPLOTIKA —
o Omtkwv ( VIS / NIR gkovec)
* Pavtap (xpriollo oe tePLOXEC CUXVEC vedoKkAaAun)
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Eolian landforms

; Sy |
e AN

crescentic dunes from SAR
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Igneous landforms

Meunt Ramler Washmvton
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Western Australia granite-greenstone complex: Pilbara Block

granite batholiths intruded into metamorphosed basalt
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Tectonic Landforms

Landsat TM
image of
Nevada basin
and range
region
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Colorado Rocky Mountains
from Landsat TM (band 4)

Canadian Rocky Mountains
from Radarsat
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Fluvial Landforms

» dendritic networks are easily recognized

Radar image of dendritic river network in east-central Colombia
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Shoreline Landforms

multi-angle composite false color composite

!

MISR image of Mississippi Delta (birdsfoot delta)
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Glacial Landforms

ASTER 1mage of receding glaciers in Bhutan
(note lakes forming at glacier termini)
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