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Protocol for RS Data Processing

General features of the maps

Features of the input data

Pre-processing steps to apply

Processing steps to apply
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Mine Tailing Dam

Downstream Discharge Area

Wetland Area

Delineation of Study AreaDelineation of Study Area

Almagrera dam

Marismas del Odiel 
RAMSAR site: 7ES006

Odiel river
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AZNALCOLLARAZNALCOLLAR

SPOT 4 - March 27, 1998 Landsat 7 - May 18, 2003

Tailing dam failure - April 25, 1998



AZNALCOLLARAZNALCOLLAR
Guadiamar river

ATM 971 sensor

( Hyper-spectral images )

Source: ITGE & INTA, 1999

July 7, 1998        mud & salts Nov 11, 1998      mud & salts



ETM+  RGB : 452

ALMAGRERAALMAGRERA

Dash damDash dam

Sulphide damSulphide dam

OdielOdiel riverriver

RIOTINTORIOTINTO
CopperCopper GossanGossan
pondpond pondpond



Huelva
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Elevation Profile along the Odiel River

0

200

400

600

800

0 20 40 60 80 100 120 140

Distance downtream (Km)

El
ev

at
io

n 
(m

)

RIOTINTO

ALMAGRERA

Agrio River

Asperón Stream

Average slope from Riotinto to the river mouth: 0,45%
Idem from Almagrera: 0,40%
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Land cover = f (flow) Land cover = f (tide level)

Land cover = f (shadowing) Land cover = f (detail resolution)



System Landsat 7 SPOT 5 QuickBird 2 ERS 2

Study area Downstream area RAMSAR area Tailings dam Downstream area

DEM

Spatial coverage 185 km x 185 km 40 km x 40 km 8 km x 8 km 

Sensor ETM+ HGR 1 SAR tandem

Path/row 202/034 029/274 137/2853

June 29, 1995 11:10
May 9, 1996 11:10

30 m

Study area name Odiel basin Marismas del Odiel Almagrera

Data acquisition May 18, 2003 10:51 June 19, 2003 11:44 July 20, 2005 11:27

Spatial Resolution ETM: 30 m MSS: 10 m MSS: 2.44 m

Pan: 15 m Pan: 0.61 m

Spectral Res.       Band 1 0.45- 0.52 µm 0.50- 0.59 µm 0.45- 0.52 µm 

Band 2 0.52- 0.60 µm 0.61- 0.68 µm 0.52- 0.60 µm 

Band 3 0.63- 0.69 µm 0.79- 0.89 µmI 0.63- 0.69 µm 

Band 4 0.76- 0.90 µm 1.58- 1.75 µm 0.76- 0.90 µm 

Band 5 1.55- 1.75 µm 

Band 6 10.4- 12.5 µm 

Band 7 2.08- 2.35 µm 

Panchromatic 0.50- 0.90 µm 0.48- 0.71 µm 0.45- 0.90 µm 

Image Acquisition and ProcessingImage Acquisition and Processing



Landsat 7 ETM+ : Path 202 / Row 34. May 18, 2003





Almagrera dams                                 Huelva (Marismas del Odiel)

QUICKBIRD 2QUICKBIRD 2 (July 20, 2005)

8 km x 8 km 10 km x 10 km



ACS: Generation of the DEM using SAR interferometry

ERS2 tandem missionERS2 tandem mission



Geometrical correctionGeometrical correction

Step 1. Using 1:10,000 digital ortophoto of the area, like points are sought
between the ortophoto and the image to be corrected (control points, 0.5m spatial
resolution).
Step 2. Using these points (~40) of known UTM coordinates, first degree
polynomial equations are applied to transfer all the points in the image to UTM
coordinates. Each pixel is transferred to a corrected position by the "nearest
neighbour“ method, to maintain the values of each pixel of the resulting image.

Atmospheric correctionAtmospheric correction

To correct or minimize the atmospheric effects, the Dark Object Subtraction has
been employed. This technique consists of subtracting the minimum value found for
each pixel from each band. 

PreprocessingPreprocessing

Coordinate systemCoordinate system

Datum: ED50 (European Datum 1950) reference system
UTM (Universal Transversa Mercator) map projection 
Altimetric altitudes - Zone: 30 - Hemisphere: N
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CORINE Land Cover classes



ROIs (regions of interest) for supervised 
classification over a false colour RGB 742.





AGUZADERA
Dam length: 2169 m
Height of the dam: 104,5 m
Volume: ~ 45 hm3

REPRESA DEL COBRE
Dam length: 1500 m
Height of the dam: 40 m
Volume: ~ 20 hm3



REPRESA DEL 
GOSSAN

Dam length: 1500 m
Height of the dam: 50 m
Volume: ~ 15 h



AGUZADERA dam

CUPPER dam

GOSSAN dam

False colour image (RGB: NDVI, 4, 3) of Riotinto mining area (up) 1989; (bottom) 2003





Land Cover of 
Riotinto mining area 
(up) in CLC2000 
Map; (center) after 
supervised 
classification using 
CLC nomenclature; 
and (bottom) after 
sharpening and 
combining classes in 
function of roughness 
index.



RIOTINTO supervised classification RIOTINTO supervised classification 
(maximum likelihood)(maximum likelihood)

CORINE Land Cover Legend

111 Continuous urban fabric

131 Mineral extraction sites

222 Fruit trees and berry plantations

312 Coniferous forest

322 Moors and heathland

324 Transitional woodland-shrub

333 Sparsely vegetated areas

512 Water bodies



RGB: 742

ALMAGRERA

ODIEL basin



Sulphide tailing dam

Ash tailing dam

CALAÑAS

ODIEL river

Almagrera tailing dams (Landsat TM 742).







ASH TAILING DAM
Surface: 28,9 hm2 / Volume: ~ 2,7 hm3

SULPHIDE TAILING DAM
Surface: 26,1 m2 / Volume: ~ 2,5 hm3

Quickbird 2 - RGB : 432





Detail of the Almagrera mining area with MNF factors 214. Pixel=0.6m



Unsupervised ISODATA classification



Land Cover of Almagrera mining area (left) in CLC 2000 Map; (center) after 
supervised classification using CLC nomenclature; and (right) after sharpening 
and combining classes in function of roughness index.



Supervised Classification – minimum distance

CORINE Land Cover Legend

121 Industrial or commercial units

132 Dump sites

312 Coniferous forest

322 Moors and heathland

324 Transitional woodland-shrub

332 Bare rocks

333 Sparsely vegetated areas

512 Water bodies

ALMAGRERAALMAGRERA
Supervised classification (maximum likelihood)



ODIEL basin

MARISMAS del ODIEL



Spanish Test Sites: Wetland area Spanish Test Sites: Wetland area 
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Border of wetland area on 
a SPOT false colour image

Discrimination of features of the Odiel
marshes by MNF factors 214. Pixel=15m.



Unsupervised classification (ISODATA)





CORINE Land Cover Legend

111 Continous urban fabric

121 Industrial or commercial fabric

131 Mineral extraction sites

211 Non-irrigated arable land

312 Coniferous forest

331 Beaches, dunes, sands

333 Sparsely vegetated areas

421 Salt marshes

422 Salines

423 Intertidal flats

512 Water bodies

522 Estuaries

523 Sea and ocean

MARISMAS DEL ODIELMARISMAS DEL ODIEL
Supervised classification (maximum likelihood)



Land Cover of Wetland area (left) in CLC2000 Map; (center) after supervised 
classification using CLC nomenclature; and (right) after sharpening and 
combining classes in function of roughness index





Supervised classification (maximum 
likelihood) of downstream discharge 
area (classes are combined in function 
of their roughness index)
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