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Mapping of heavy metal pollution in stream sediments using

combined geochemistry, field spectroscopy, and hyperspectral
remote sensing: A case study of the Rodalquilar mining

area, SE Spain
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6. Conclusions

This study examined the possible use of spectral indicators obtained from a field sample in estimating heavy metals, as well as extending
their use to image data in mapping heavy metal distribu-tions as an initial step to retrieving heavy metals from image-derived
spectral parameters and quantitatively mapping their distribution. Parameters derived from the spectra of sediment samples were
linked to heavy metals and extended to HyMAP images. From variations in the spectral absorption features of ROH (R: Al, Si, Mn, Fe,
etC.) and RO (i.e., FeO) at mineral surfaces, Depthsoo nm» R610,500 nm» and R1344.778 nm in the VNIR range and Depthzzoo am AT €200
nm» and ASymaoo0 nm in the SWIR range were derived as spectral parameters associated with heavy metals, based on the theory of
metal binding reactions. The ground-derived spectral parameters Rs10,500 nm» ASYM2200 nm, and Areassoo nm Showed statistically
significant relationships with Pb, As, and Zn, respectively, as well as similar spatial patterns on the compiled maps. This result
indicates that spectral parameter values are directly related to heavy metals, and can be used to screen them on a map. Moreover,
the reliable nature of results obtained by multiple linear regressions (generally, R? > 0.5, RPD> 1.3, and SEE< 0.4) between the
ground-derived spectral parameters and heavy metal concentra-tions indicates the feasibility of retrieving heavy metal
concentrations from spectral absorption feature parameters.

55 ol 6
p S dlgie s 80 Ol 33 5513 BB 33 gl sla 0313 sl LT 3 eolited B7uS Guges g i Cl3lE 3,5 50
ealizel Yl amllbnan 5ol Ll 21355 (AeaS 53lap 4D § pgei-jl ol e s b slaielily 31 S OIS L3l sl adg)
Obiguy gl digé gl caub j sael Cued dy slinialils 513 15 ey 3jea 1y ilise digé 3 el Cawd 4y b gl esls
ROH (R: AL Si, j Giub Cle sle ($5g jo Sl §mly 525 HYMAP polas gl g aiog bLEI o gfia Cililé @
3 VNIR &b 3 Depth500 nm, R610,500 nm, and R1344.778 nm o jims pobu 33 (FeO imy) RO g Mn, Fe, etc.}
et CallE b bda Al slaiabl Algie 4 SWIR s3guma 32 Depth2200 nm, Area2200 nm, and Asym2200 nm
R610.500 nm, ASym2200 nm, uej-3l odel Cued 4 Lids gltiialily i gl ol 0.5 Lale $3l8 sle (isly 4k lul
ok o)l dkdi 99y p wlie GG SlegS 3.0 9 89y 9 o Suieal wow b1y glo Gima gylal @illaliiyl ol 4y Area2200 nm g
1 il Ol o g ind e Jadipe S Sil3lE 4y pulitun gl 4y s Fally iolie o8 220 e OLiS degs gl ol Glas Iy
@) aibug s Gle dguuS) hugi ouel Cuud s gults Gliabl Bl Cusls il oghle .94 oolizel atd gy p yholé &l
S 3K 36 6l CIE 5 -3 04s] e &y i slaably g (SEE<0.4 5 R*>0.5,RPD=13, 5

akid o Ol 1 il wde S sle el 51 o 318 sla clale L3k

D degs

Canyd b JolS oud das )3 dllie dgd sl sl dazy3 )l Gilowd g3 L (0l
dole SIS lows) i udSS) dseud U ol o (ialg J0B) 5y

dwolé S Lol 0ud dos 3 OYBa (p Juuds Gesxiuws (Sl

000 *

aiz e Ol i oKy 5



http://iranarze.ir/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88/
http://iranarze.ir/heavy+metal+pollution+stream+sediments+geochemistry+spectroscopy+hyperspectral

