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Construction of the Regional Basemap for a Developing Country:
Focused on the Bab Ezzouar Municipality in Algeria
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Abstract

Recently, our construction industry is actively participating in numerous city planning projects in the third world
countries. Considering the current depression of domestic real estate market, the emerging foreign demands could
certainly provide substantial opportunities for the domestic industry to overcome the trough. For the field planners
dealing with such foreign projects, though, the immediate problem is the lack of public statistics and geographic
information to perform spatial analyses and/or prepare master plans. This study, in this context, tries to simulate a
process to construct a digitized basemap of the case area, ‘Bab Ezzouar,” in Algeria of Northern Africa. The area
is a typical municipality that lacks the IT databases. To overcome the data shortage, the study uses the satellite map
tiles so as to digitize the roads and building structures. It then estimates the block-wise populations based on the
building image interpolation as well as the supplementary field survey data. The topographic TINs are also built by
the SRTM (Shuttle Radar Topography Mission) digital elevation maps so that the three-dimensional configuration of
the structures and terrains are rendered to check the urban scenery and skylines.
Keywords : Spatial Information, Developing Countries, Base Map, Digitizing, Master Plan
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Figure 1. The key map of Bab Ezzouar
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Figure 2. Flowchart to build the base map by composing the mosaic map from piecewise map tiles

Table 1. Calculation of four vertex coordinates for each of the map tiles (units: pixels & degrees)
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a) Entire mosaic map of Bab Ezzouar

b) Zoomed-in view of northern Bab Ezzouar

o

Figure 3. Completed mosaic map of the Bab Ezzouar built by the process indicated in the flowchart

|
A AwmE o= W, by W dllFoks HRA|Y

WS shojstol ek Agehe Fo) A3 teh

(

M .

A5= T[]l AP 7E vl %(building
footprint layout) 2} s S5, W4 5 724
3l AFE SAAARE F55hs Hgolrk ojuf 2D A
& iR e wo]a dRtEelM 5= HlE &
e 7Nkow v ] ohhe] A (vertices) 52 T
Z|efe]ste] Wy Zejero = Wgkgho =2 PAJgh)

o 2e AEiE F4517] fAgh 719 (Relief
Displacement)E T5F=H, {714 7|5W9et A&
(FE= A 717 syt a1 29 A=A
(principal point) T4 S ZHE] HojX WA AY7|= W
AP H91E WEIL o] Fig. 49] tholoirigielA] 1.
o= Hpe} o] AF= Fol(h)e] AR FP4H0]
2HY F9th = gl PR BAREE A=
of|Al Aol YEPARE FAIFAel ok AR A=
a’olA AEI(7IE) holl o3 W9 Ar ¥ GojA]
pRo= vehdtl webA PRle] 9IAIE 3] flaiA
= 715 Ars ARketedof s, o) E S8 L
HollA Ar: AR 8] FHHBAIL APP' Ao A Opn
TAZFY vl IAS 4S5 Utk

AR
h

r

!

. & AR=

% h. (1)

[e——

Ar
Negative Picture Plane < -7 _a’_r_
(FISAR S3HB) ) e

.
P

Z10
Bldg at Bab Ezzouar
(EF I==0tS 2L 24 =8)

7 i -
P ar |4 N
v
Local Datum Plane
(2 012015 K|+ D)

Figure 4. Variables of the relief displacement
T3 AOparr AOAP' o|P=2,

Ar _ f
AR H’ )

whEbA] 715 9](Relief Displacement)™= The2} 32
o Wt AREe o 4 stk



94 o] &4 - A

h a
. A’I": — . (3) O Satellite A
H Floor Constant : 0.834 (Floor/Distance)
Distance
—% ?i:[Lfﬂ %/\é/\};ﬂ% ETAS 705km9] ﬂ EIAS E’ﬂ/‘g ?_] Floor);:actor

LANDSAT5, LANDSAT7 Ao = o5 YAl
(el vla] qb oflFols oA Z7|(Hd 7=
3.5km, HW AEZ 45km) HES °F 0.00638~
0.00496°1 E3sto] A Ul AFE 1 A2 7]
el Hab= =53] vinlsiola spllch 53] & A

!
Estimated Building Stories

| | Distance
: The separation distance
between base and roof of buildings.

Floor Constant
: The constant defined as the ratio
between totality of floor and distance.

ZQ=H3 AR ol Bgld AR
oﬂ}\i 295 ‘——c‘ﬂ— 3D BHFT= 4 "'—(ﬂ— EE] L Zj?‘ﬂ Floor Constant : 1.045 (Floor/Distance)
(building height) Rth= WA Al ast 345
o L

H ) satellite B
drolnz 9] 2(3)9] 715 ARES ok il
GIS Editor AA 94419 Ar A=k AH + Figure 5. Discrepancies in relief displacements by two

[e] = =2 1
3l 7)ol AAFALE Ed =57 @l AEES different satellites in the study site
7o 2 AR ] S5 VEHRE Hirs
e ek Wk SPIARD B S5 e 1 S8 1A &%
th Thet Table 2004 Hi= vle} o] B2 (94
4.3 AEST HgAEe] Age A AA 291270 BE F 0.309%31 971 AETo]
Fig. 5ollA] K= wle} o] 7} ool WHom 3 Z =/ ARKEAL 1.992%9] 5871 A=) 5 ot

o
T e ol QAR OR olFeldon Al F A AxkEIlon], dETASIY B AA 89271% 7
7} Sl AgRATlS thoR AR A3t B gd 357 O A AR ABS gl W 5.605%

Satellite Image A

-1.00 {-0.50 :-045 70402—0.35 $-0.30 :-0.25 { -0.20 -0.15 | -0.10 'OOSEGDOZOOS 0.10 015 | 0.20 : 0.25 { 0.30 ; 0.35 { 040 ; 045 | 0.50

Class Interval

-0.20 1-0.15 (-0.10 :-0.05 ; 0.00 ?DDS ;GID

Frequency 163 ! 18 £ 95
Proportion : Mﬁ:’m LO7 10.03 005 0
/Y e e e T T e e e
214
156 193
2IR) e | i e e e e o e i i R (o Tl (R (e
165-F 163 o
= "Nl 108 b . | 143
,,,,,,,, e e 1SS | o i N ol O o -1 O | S DR Sy | -
150 g,r 130 - i L S 193 g 173 _A250 171
y D= = R 2 -
7 95 L N
______ _ AN | ! A P I : s ! I
100 = 7 "
58 >(/ \\
50 1 1 1 | L bl [ -
9
0

Satellite Image B

100 i -050 -045 040 -035 | -030 -075 -020 -015 | -010 -005 i GO0
Class Interval | ~ ~ ~ ~ - ~ ~ ~ ~ - ~ ~
050 (-045 -040 1035 -030 025 020 015 010 D05 000 l005

©40 [ 045 | 050

045 050 : 1.00

Frequency 35 34 22 65 27 43 38 25| 4582 o
Proportion 4 1004 004 0.02 0.07 003 005 004 003 ° 005 004 000
W e e e e e e e e e 0 A i i i i e
86
J"\
b
= A
65 63 61,/ \\
i 5
50 r \‘
il O A U (SO U OB | S A (1 . R R . L I
50 7 33 . e A2 X
32 SE 34 7 S o v 34 Y
55 e s 27 [ ~9p - P e
1g TR 22 N \
10 %
o 0

Figure 6. Measurement error histogram for building stories by the two satellite images
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floor areas in the GIS attribute tables

b) Population by building floor areas

Comparison of the population densities by simple census tracts, and the building floor areas estimated in
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Source: Municipal Office of Bab Ezzouar, 2008.

Figure 9. Hand-written records of 2008 population census for the

statistical districts in Bab Ezzouar
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Figure 11. An example of urban analysis in the process

of preparing the schematic master plan
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