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Introduction

 Urban areas cover less than 1% of the Earth’s surface, but 54% of the world’s population resided in urban areas in 2014.

 Africa is predicted to have the highest increase rate in urban land-cover in this century. However, few urban studies in African cities
have been done.

e The purpose of this study is to examine the spatiotemporal pattern and dynamics of the urban growth of three rapidly urbanizing
African capital cities with remote sensing and LandScan population data.
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The maximum I|keI|hood supervised classification method was employed for classifying the
Landsat images. Six land-cover categories were classified, namely, urban, bareland, cropland,
grassland, forest and water.

 After mapping, a land-cover transition matrix for each city was produced.

 Use grid-cell-based analysis to detect detailed information has: 1. Create fishnet and overlap ' grid cell.
land-cover maps; 2. Use zonal statistics to summarize changes into tables; 3. Combine the tables ' NT: the number of pixels of land-cover

and check the correlation. | type tin a grid cell.

| .
. : : . : : : . . GA: the area of each grid cell.
Use equations on the right side to quantify and check correlation among changes in density of PD the population density in a grid Ce”/

each land-cover category (CLD) as well as the change in population density (CPD). — ~__ _ __ _ __ _ ____________

CLD(%) = 224

x 100 2)

CPD(people/km?) = PD,—PD;  (3)
LA: the area of land-cover type t in a

Clrca 2000 o Girca 2014 | Table 1. Land-cover transition matrix ( X 1000 ha). Circa 2000 Circa 2014 Change (circa 2000-2014)
P LES £ ' (a) Bamako(1999-2014)  Urban Bareland Cropland Grassland Forest Water Total Time 1 d
Urban 12.29 2.60 0.15 1.30 0.19 0.12 16.66
Bareland 13.61 80.32 0.61 16.13 8.90 201 121.59 I-'|;- =

Cropland 0.15 0.29 0.67 0.60 0.65 0.40 2.76

]
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Grassland 10.06 26.67 2.86 35.31 1195 1.31 88.16:
Forest 0.42 1.25 1.34 6.22 7.36 0.89 17.47
Water 0.00 0.00 0.00 0.00 0.00 3.36 3.36 |
Total Time 2 36.53 111.14 5.63 59.57 29.05 8.08 250.00 !
Net change (thousand ha) 19.87 -10.45 2.87 -28.59 1158 4.72 :
Annual change rate (%) 7.95 -0.57 6.92 -2.16 442 9.38 |
(b) Cairo (1999-2015) :
Urban 40.98 0.69 0.00 0.34 0.21 0.02 42.25 |
Bareland 10.96 94.40 7.48 0.47 0.02 0.00 113.33 |
Cropland 11.18 0.51 53.23 488 588 0.15 75.82 |
Grassland 1.20 0.06 3.00 0.88 0.20 0.00 5.35:
Forest 0.86 0.01 5.62 0.47 3.39 0.03 10.39 |
Water 0.39 0.01 0.07 0.01 0.06 2.33 2.87 |
Total Time 2 65.57 95.68 69.40 707 975 254 250.00 1
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Net change (thousand ha)  23.32 -17.65 -6.43 1.72 -0.64 -0.33

Annual change rate (%) 3.45 -0.97 -0.53 202 -0.38 -0.73

(c) Nairobi (2000-2014)

Urban 9.23 3.00 0.05 022 029 0.04 12.83
Bareland 13.70  120.80 2.80 152 284 0.10 141.75
Cropland 1.57 14.13 60.35 0.00 0.04 0.02 76.11
Grassland 0.04 0.75 1.58 0.63 0.11 0.00 3.12
Forest 0.78 3.24 1.55 0.00 9.88 0.01 15.46
Water 0.03 0.05 0.04 0.00 0.02 0.58 0.73
Total Time 2 25.36  141.98 66.37 2.37 13.17 0.75 250.00
Net change (thousand ha)  12.53 0.22 -9.73 -0.76  -2.28 0.02

Annual change rate (%) 6.97 0.01 -0.91 -1.73 -1.06 0.23
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Fig. 1. Land-cover maps of City Urban Bareland Cropland Grassland  Forest Water
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Table 2. Correlations (r) between the changes
in the density of land-cover categories.

Fig. 2. Urban density maps of (a) Bamako; (b) Cairo; and (c) Nairobi ca. 2000

| . . | . .
. . . Cropland  -0.064** -0.080** 1 and 2014, and their respective density change maps in 1-km grid cells.
These three Capltal Cltles have: Grassland -0.297** -0.529** -0.059** 1 I_ ____________________________________
undergone rapid urban growth in: Forest ~ -0.217** -0.202** -0.101** -0.172** 1 : Bamako Cairo Nairobi
I Water 0.054** -0.216** 0.053** -0.060** -0.161** 1 I
the past 14 years. | ()Cairo  Urban 1 .
Bareland  -0.539** 1 I
* In all three cities, the results' Cropland  0.135%% 0.670%% 1 :
I Grassland -0.176** -0.056** -0.097** 1
ShOW a SUbStantlaI IOSS Ofl Forest -0.096** -0.034 -0.225** 0.006 1 :
bareland due to urban expa nsion: Wiater -0.031  -0.054** 0.057** -0.073** -0.075** 1 l
.. (c)Nairobi Urban 1 |
 Although the urban density, Bareland  -0.669** 1 |
. ep | Cropland  -0.036 -0.656** 1
change and population density, Grassland 0.021  -0.130%* -0.112%* 1 , cPp / |
chanee had a weak correlation in’ Forest ~ -0.067** -0.202** 0042* 0005 1 e e e L] km /’& %B"“”daw
5 o O Water -0.006  -0.039  -0035  0.021 0.02 1 ' [ 10000 - 20000 I > 40000 0 10 20 0 N
all three cities, the Correlatlon: ** Correlation is significant at the 0.01 level (2-tailed). ! Fig. 3. Changes in the population density between 2001 and 2013.
was statistically significant. | *Correlation is significant at the 0.05 level (2-tailed). |
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