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Supplementary material :
1-Table :
Table 1 : Area of homogenous region
	[bookmark: RANGE!A1:E8]Id
	Name of region
	Vocation
	Superficie
	Pourcentage

	1
	[bookmark: _Hlk89283175]Coastal massif of azeffoun
	
	353,31
	11,90

	2
	Hill of Grande Kabylie
	(Pastoral forestry agriculture)

	660,95
	22,26

	3
	Massif of Grande Kabylie
	(Agriculture-Pastoral)
	934.39
	31.47

	4
	Oued Sebaou Valley
	 Polyculture
	496,51
	16,72

	5
	Depression of Drâa el Mizane
	 Polyculture
	144,65
	4,87

	6
	Chain of Djurdjura
	 
	379,22
	12,77

	
	
	Surface of wilaya T-O
	2969,03
	100





	
	Zone 1

	ID
	LC08_L1TP_195035_20190809_20190809_01_RT

	Date of acquisitions
	09-08-2019

	Path
	195

	Row
	35


Table 2 : characteristic of Landsat8 Oli satellite images of our study area

	[bookmark: _Toc82279909]
	BAND1
	BAND2
	BAND3
	BAND4
	BAND5
	BAND6
	BAND7
	BAND8

	
	2.0000E-05
	2.0000E-05
	2.0000E-05
	2.0000E-05
	2.0000E-05
	2.0000E-05
	2.0000E-05
	2.0000E-05

	
	-0.100000
	-0.100000
	-0.100000
	-0.100000
	-0.100000
	-0.100000
	-0.100000
	-0.100000

	
	61.72472392
	61.72472392
	61.72472392
	61.72472392
	61.72472392
	61.72472392
	61.72472392
	61.72472392


Table 3 : OLI 1-8 sensor spectral band parameter values, dated 09-08-2019






Table 4 : TIRS spectral band 10 and 11 parameters values dated 09-08-2019
	
	BAND10
	BAND11

	
	3.3420E-04
	3.3420E-04

	
	0.10000
	0.10000

	
	774.8853
	480.8883

	
	1321.0789
	1201.1442



Table 5: Characteristics of the satellite images used to produce the land cover map
	Satellite image
	Sensors
	Date of acquisition
	Date of downloads
	Resolution

	1987
	Thematic Mapper (TM)
	30/06/1987
	30/07/2021
	60m

	2000
	ETM+
	22/04/2000
	31/07/2021
	14,25m

	2009
	ETM+
	14/03/2009
	31/07/2021
	30m

	2019
	OLI/TIRS
	09/08/2019
	31/07/2021
	30m

	2021
	OLI/TIRS
	19/02/2021
	20/07/2021
	30m


Source : EarthExplorer.usgs.gov


Table 6: Confusion Matrix (Accuracy assement ESRI), with 4 classes and 20 pixels per class
	
	Truth ground
	

	Predicted 
	Zone urbaine 
	Vegetation
	Bare soil and seasonal cultivation
	Water
	Overall total

	Urban area
	21
	1
	2
	2
	26

	Vegetation
	
	19
	2
	
	21

	Bare soil and seasonal cultivation
	
	
	16
	
	16

	Water
	
	
	
	18
	18

	Overall total
	21
	20
	20
	20
	81


Statistical accuracy  
Geographic accuracy


Table 7 : urban evolution for each region
	               Area    km²                  Years
	Coastal massif of azzefoun
	hill of Great Kabylie
	Massif of Great Kabylie
	Oued Sebaou valley
	Depression of Draa el Mizane
	Djurdjura Mountain Range

	2009
	15,89
	39,67
	51,77
	58,04
	9,20
	81,43

	2015
	26,22
	139,30
	143,82
	114,02
	39,89
	131,63

	2021
	98,93
	272,82
	344,38
	168,36
	51,41
	134,68




Table 8: Observed urban growth in km² for each region between 2009, 2019 and 2021
	
	Coastal massif of azzefoun
	hill of Great Kabylie
	Massif of Great Kabylie
	Oued Sebaou valley
	Depression of Draa el mizane
	Djurdjura Mountain Range

	2009-2015
	10,34
	99,62
	92,05
	55,97
	30,69
	50,20

	2015-2021
	72,71
	133,52
	200,56
	54,34
	11,52
	3,05



Table 9: Estimated theoretical growth for each region between 2009-2019 and 2021
	
	Coastal massif of azzefoun
	hill of Great Kabylie
	Massif of Great Kabylie
	Oued Sebaou valley
	Depression of Draa el mizane
	Djurdjura Mountain Range

	2009-2015
	34,55
	96,99
	121,73
	45,89
	17,56
	22,16

	2015-2021
	48,50
	136,15
	170,88
	64,42
	24,65
	31,10




Table 10: The difference between actual and estimated urban growth
	
	Coastal massif of azzefoun
	hill of Great Kabylie
	Massif of Great Kabylie
	Oued Sebaou valley
	Depression of Draa el mizane
	Djurdjura Mountain Range

	2009-2015
	-24,21
	2,63
	-29,68
	10,08
	13,13
	28,05

	2015-2021
	24,21
	-2,63
	29,68
	-10,08
	-13,13
	-28,05



Table 11: Chi-square values for each region
	
	Coastal massif of azzefoun
	hill of Great Kabylie
	Massif of Great Kabylie
	[bookmark: _Hlk89360679]Oued Sebaou valley
	[bookmark: _Hlk89360704]Depression of Draa el mizane
	Djurdjura Mountain Range

	Chi-square 2009-2015
	16,97
	0,07
	7,24
	2,21
	9,82
	35,51

	Chi-square 2015-2021
	12,09
	0,05
	5,16
	1,58
	6,99
	25,29







Table 12: Chi-square values for the wilaya
	Period
	Chi-square

	2009-2015
	71,81

	2015-2021
	51,16



Tableau 13 : Urban Expansion Intensity Index
	
	Coastal massif of azzefoun
	hill of Great Kabylie
	Massif of Great Kabylie
	Oued Sebaou valley
	Depression of Draa el mizane
	Djurdjura Mountain Range

	2009-2015
	0,48
	4,67
	4,31
	2,62
	1,44
	2,35

	2015-2021
	3,41
	6,25
	9,39
	2,55
	0,54
	0,14



Table 14: Urban growth rate for the wilaya
	
	Urban Expansion Intensity Index
	Growth rate

	2009-2015
	1,91
	Fast growth

	2015-2021
	2,68
	Very fast growth




2-Figures: 
[image: ]
Fig.1 :  Homogenous zones of the wilaya of Tizi Ouzou
[image: ]
Fig.2 : location of the study areaSatellite images
Supervised classification  
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Redo the classification if the prediction is wrong
Generate the land use map












	
Fig.3: Design of the land use map
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Fig.5 : NDBI for the wilaya of Tizi Ouzou
[image: ]
Fig.6 : The NDVI vegetation index for the wilaya of Tizi-Ouzou
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Fig.7 : Modified Normalized Difference Water Index (MNDWI)
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Fig.8 : Built-up Area Extraction Map (BAEMOLI)
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Fig.9: Land use map for the wilaya of Tizi-Ouzou in 2019
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Fig.10: Land use map for the wilaya of Tizi-Ouzou in 1987
[image: ]Fig.11: Land use map for the wilaya of Tizi-Ouzou for the year 2000
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Fig.12: Land use map for the wilaya of Tizi-Ouzou for the year 2009
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Fig.13: Land use map by homogeneous region of the wilaya of Tizi-Ouzou in 2015
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Fig.14: Land use map by homogeneous region of the wilaya of Tizi-Ouzou in 2021
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