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Jordan- Using Remote Sensing and GIS Land Use and Land Cover
changes in Liwa Bani Kenana (1993-2003)

Naief alrousan

Abstract

The present research study was undertaken to generate land use /
land cover maps for Bani Kenana in Irbid Governorate with a total
area of 250m’. Topographic maps with a scale of 1:100,000
published in 1993, satellite data of Landsat TM obtained in 2000,
and Google Earth images of 2006 were used for generating the
maps. Bani Kenana area showed highly dynamic and was
undergoing rapid changes. In view of this fact, it is essential to
review these changes from time to time. Results showed that in the
mentioned years built up area increased from 1.3 km® to 3.4 km’to
3.62 km® by about 2.7 times at the expense of agricultural lands, and
an increase in areas planted with olive trees, from 56.5 km’ to 60.7
to 641 km® for the three periods respectively. Analysis of
agricultural land for wheat production showed a decrease from 31.8
km?, to 27.38 km’ to 15.15 km® respectively,  while the areas
occupied by forests remained around 47 km®. Bare rocks occupied
10 kmz, fruit trees 5.11 kmz, and roads occupied 3.3 km? from the
total area, while the rest of the area of 100 km? was classified as
grazing lands. In addition, analysis of the statistics obtained from
Department of Statistic and from the Ministry of Agriculture showed
clear discrepancies between them and inconsistent with information
obtained from the analysis. The study recommends that the
expansion of municipal boundaries at the expense of agricultural
lands should be minimized.

Keywords: Land Cover, Land Use, GIS, Remote Sensing.

116



2012

.(Mortan, et al. 2004)

117



118



2012

2005 - 1953

(2008

(2006
2003- 1953
ITC

2003- 1953

(2006

119



2000

(Al-Tamimi, 2005)

1998- 1983
Lanndsat TM

(2004 )
(2000- 1984)

(2003 )

(2006 )

120



2012

JRS_1C Pan

(2005 ) .8

(2003 ) .9

Detection of Land Use/ Land Cover (Roy, 2009) .10
Change and its Impact on Soil Erosion, Using Satellite Remote
Sensing and GIS.

Gej 1999- 1965

121



Landsat- TM

Land Use-Cover (Cenap Sancar, et al.,2009)
Change Processes in Urban Fringe Areas:Trabzon Case Study,
Turkey
(2008- 1987)
-4.72
6.27
Human Induced (Chaudhary, B. S., et al., 2008)

Land Use/ Land Cover Changes in Northern Part of Gurgaon
District, Haryana, India: Natural Resources Cencus Concept

(Gurgaon)

.(2002- 1996) 697
IRS 1B, IRS 1C

Change Detection in Land Use (Opeyemi, 2006)
and Land Cover Using Remote Sensing and GIS -A Case
Study of Ilorin and its Environs in Kwara State

Ilorin

122

a1

A2

13



2012

Analysis of Land Use/ (Mundia, and Aniya, 2005) .14
Land Cover Changes and Urban Expansion of Nairobi City
Using Remote Sensing and GIS

2000 1988 1976 Landsat-TM

Remote Sensing and GIS-Based (Fei, Y. 2004) 15
Regional Land Cover Mapping and Change Analysis in Twin
.Cities Metropolitan Area

Spectral Information Analysis (Wikantika, et al., 2000) .16
from Multisensor Image Fusion for Land Use/ Land Cover
.Classification in Tropical Area: A Case study in Bogor, Indonesia

123



Landsat and Radarsat SPOT
Bogor
Principal Components )

(Analysis

.%80

2006 2000 1993

124



2012

1984

30
Google

1:100,000 ( )
1993
(1) 1992
1:250,000
1993

2000 Landsat-TM

(1) 2006

Tt

Geometric Correction

125

. 1:75000

Earth



Google 2000 Landsat-TM
JTM

Digitizing :

Arcview 3.2
Earth
Google

Attribute Data

.Google Earth

Google Earth

Supervised Classification
2000 Landsat TM
Envi 4.2

JArcview 3.2

126



2012

15000

| 198 e L oM e e e L L

1992 k0 Lilia LS,

610000
e

605000

E00000

L | P |
75000 FE0000 2=5000 R

F15000

e

605000
T

00 e (TM) et e
Sl Akl

el
A7S000

2006 ! Google Eanh Pro. fe ol ise
o ) T

_Arao0n

S E—
280000

e oo R

Tyl i) g 6 it ¥ SUlary S slae (V) 52

127




38 44") 2 )
(32° 45' 00" — 32° 36' 28") (35° 55' 00" — 35°
% 16.2 2 2525
21621
670 200 -
500- 400
. 500- 460
4 3 )
) 4494  2010-2000
.(2010

35 85700 2008
340

128



2012

T (V) * 2 ovmpry e 7 RECO

00050

QO006E
T

O005LE
T

sisjlpWom gl

000545

129



e s e s IR g e T ey |y O er= 0000014 L €002
R FVIE AU ol I sadcalitaa Bt sad nalland

000S6E 00006E 0ooSgE 00008E 0005 L€
I T T 1 T

— e s
sIBppPUWoIM § ¥ £ 2 L 0 [ e ey

- s
_..n..|w

D €

000009

000509

000019

000519

130



2012

v vy o0 (R IR Sy we (T e ©~—Y 000001: 1 '€00Z
s (3) 752 (™ 77 (v ( NIL) yreree (e 1y

000see

9gl--oze- []

lg--oel- |

gb-es 1
zoz -l
L9z -zoz [
Lie - ez
gsy - L.c [
ovs - o5y

abuey uolesa|g
wos N/

pleH
saulpes1g
gumg

[ IR

00006€

00058E
I

— ™
sl@lauwoy ¢ ¥ € 2

L

0

0000BE
|

000s.iE
I

Lol Cilas T

000S19

000009

000509

000019

131



11
(1993)

(Ministry of Agriculture, 1993)

1 ) 1:100,000

11 19 15 30

132



2012

o
et L T
e oy fmE g s RS e
it 11 Ty v e ey vy i 86 | -0-5F T | (e CFH T
£+ ¢ e o gy
L iy e oy T STy Sy | o) TS iy AT 68~ 062-0TF §61 OFF-008° | (fiofy 60 ofry Fpmiy”
o€ o wimery et M ey Foviyy 0-91% | FOI=* | 00€-0L8T | 861 09F-00s* =y sty S s
ey o el
w | e e mEe 0 | mghesRfey | 0-S1% | 99 00p-0SF | 8T | 00Z-0sK il oll hal Bl
eefe
1% *2 2 vy’
Foreel o vy 7 IR 6
Iz of ¥ viery (T ey (PO e | Ry O ey e | 0-ST9% L= | 00p-008T | TEI 09£-008 e ey
R e e Ciofy sl
61 oy viery (o Py (O (e ovie 0 679 Y0 | 0-91% 00P-008T | €FIL 09F-09<° (e Cof Ty £ e
'ty
e Oty ey oD AT Ty iy vy &’
SI | AR et o o pTE B0 | WP Ay g 0-+% oL~ | 00P-008T | ¥IT 08£-01¢ (e Oy (e
e
ey eries dinas M e (e
F1 |y ey e 00 ey oy | SR ey P S190 | 0-ST% 0 00P-008T LS 00s? i L il e
witfy of Fify
Ao £ ¢ e
Ty 01977 (2 e frm0 (s e
£1 i T T S (gFrFy oive (e | 0-0F% st~ | 00p-0S8T | €967, | 0ST-08H w17 Five i
1 7 0-5T%
| e rfvn e e 0 ety R v D ey S-91% 8L~ 0SP-0ss £01 ogalil~ 3 £ j=y sty
IRy iy T e Y T P-L1% ) R e
< ity oy (80 0 e vy oy R ofEm T | 0-91% po | 0Sp-008T | . 00Z-0s€? iy % sty
a0 <0 P Ty 6-91% §f e (T oy oy
1 0 Ry ey flhy oy 2 2 A e 0-8% L6 00F-008T | L%, | 00§-0L9% | OTimy o st Ry
Fre ey Nkl | vt | =0y | o et | ey Im3 T

P (1) P fev @ PFEes 67 vy 17y Sveerh

133



[Ter T €010 (0|7 o™ iy et R €|y PEB L

s’ (0) TN | € Ty Iy

Doommm ooaomm coomMm ocoowm moom..,..m
T | T T T

T e R T i o e Tt o
sIeeuwo ¥ € € L 0 B e e T i (T (e iy
| B T el i i ol Dk e

o i
- B ATl b ol - s 5 4
el e ofl s 2

Ll Tl s o a1 ol o 24 £ e I T
e Ticadicos s B 130wl clbes o iy | | ey
B e i CE T T e et s Tl ol ol T 1 acis | o ol

134

000019

000518



2012

1993 .8

1993 1:10000
(6 )

Arcview3.2 Envi 4.2

2 47.04
31.8 * 565
176.69 233 13
2 ) 210

(1993) )
¢)
47.0

56.5

31.8

1.3

10.0

105.4

2 252

135



Land sat TM 2000 .9
Land sat TM 2000
Envi 3.2 JTM

Supervised

Training Area (7 ) Classification

.Maximum Likelihood classifier

Training Area

.(Lillesand, et al., 2004)

Arcview3.2

2 34101
2y 2 60.7492
10 2 27.383399
.(3)
(2000) (3)
¢)
47.0
60.8
27.9
3.4
10.0

102.9
2 252

136



2012

T30 (L) "R IR Cirey IR e o (I I T Y A v

I
e — -
sIPWOY S ¥ £ ¢ L O I

171 oy i
_\.}.Jﬂ ——t

00DSBE 00006 ooogee ooooge 000s.E
f f l

T
SE1 T e a4

137




TS0 (A) (2R (K70 Fireme (R oy o2 [y ety RY Y (WD Y

00056€ anmamm 000G88E 00008E 0005.t
I ] |

C__H—
[ Rl
— i >

Tl e

] fe[o]%e]

000009

000S02

000sty

138



2012

2004
2 41.680
2 1.66 27238 2 44819
) 212.5 2 4.681
22206 947.2 (
2 1.991
22 6 2 14.196
.(2004 ) 172

2006 Google Earth

2006 Google Earth
(8 )

.Arcview3.2

Envi 4.2

JITM

139



5 (V) PR RO Fipr? RO Ty oud yea sifoop M L - - 4

DO0G6E 0000BE SRS Do0ogE 000GZE
T T I T

| f—

sielwoy ¢ ¥ € T L O [ ] st

000009

000509

000019

0oosle

140




2012

3.62404

2

2 54753745 2 2336915

2 15.14924

2 64.108

560.5 210
2100 2 3363

(2006) (4)

57.0

64.1

2 15

3.6

10.0

102.1

2 252

141



.2008

292,742 > 10.875 > 81.867
254.540 %36.43
4744 26422 2
%25.68 %6536 %A2.86
415 2 12.260
2 9311 2 3.436

2006 2000 1993
2008 2004

2.78 2006 * 362 1993
2.5

142



2012

565
2006 641 2000 > 6075 1993
(2004 ) 2004
> 41.680
1.8
2000 1993
- )
29274 (2008
> 10.875 * 81.867
254.540 %36.43
2
228
(2007 - )
> 162.900 2007
2 254540
2 91.64
2007 -
(2009 )
1.280 > 601.401
.2
26422 2008
%65.36 4744

143

7258



20
The Olive Oil Times, )

11392 2008 (2010
4744 . 16760 2009
18.976
100 4
Google Earth > 64.1
2006
4487 80-70
2008 70
> 4.680
> 5114 2006  Google Earth 2004
.2008 > 7275

2004 27237
.2008 2 12.260

144



2012

2

1993 2 47
14.000 (2005 ) 1995
2 218 230
2 47 2 5282 2 46.18
Lansat 2000 2000
10 * 57 2006  Google earth
.(5) (2006- 1993)
(2006- 1993) (5)
o | 2006 1993 2
213+ 57.0 47.0
13.5+ 64.1 60.8
320 - 15.2 27.9
176.9 + 3.6 3.4
00 10.0 10.0
31- 102.1 102.9
2252 |2 2532

145



%21.3
%I13.5 2006 2 641 1993 2 565
2006 2 152 1993 2 318
% 52.2

236 2 13 %1769

10.0
%3.1

146



2012

.2007

2005

(2003)

(2004)

(2000 1992 1984)

(2006)

147



(2006)

.55-33:(47)
(2008)
)
67 2) 5
(2005)
(2006)
2003- 1953
2010
(2010)
(2003)
(2008)

.The Olive Oil Times (2010)

.2004

148



2012

(1994)

Cenap Sancar, Sanem Ozen Turan & Ali Lhsan Kadiogullari. (2009). Land
Use-Cover Change Processes in Urban Fringe Areas: Trabzon Case
Study, Turkey. Scientific Research and Essay, Vol.4 (12), pp 1454-
1462.

Chaudhary, B. S., Saroha, G. P., & Manoj Yadav. (2008). Human Induced
Land Use/ Land Cover Changes in Northern Part of Gurgaon

District, Haryana, India:Natural Resources Census Concept. J. Hum.
Ecol., 23 (3): 243-252.

Fei, Y. (2004). Remote Sensing and GIS- Based Regional Land Cover
Mapping and Change Analysis in Twin Cities Metropolitan Area.
Unpublished Doctoral Dissertation, University of Minnesota,
Minnesota, USA.

Lillesand, Th, Kiefer, R, Chipman JW. (2004). Remote Sensing and
Image Interpretation, NewYourk; Wiley

Moran, E., Skole, D. & Turner, B. 2004. The Development of the
International Land-Use and Land Cover Change (LUCC) Research
Program and its Link NASA'S Land-Cover and Land Use Change
(LCLUC) Initiative. In, (ED) Land Change Science: Monitoring and
Understanding Trajectories of Change on the Earth's Surface.
Netherlands: Kluwer Academic Publisher.

Mundia, C. and Aniya, M. (2005). Analysis of Land Use/ Cover Changes
and Urban Expansion of Nairobi City Using Remote Sensing and
GIS. International Journal of Remote Sensing, 26 (13): 2831-2849.

Opeyemi, Z. A., (2006). Change Detection in Land Use and Land Cover
Using Remote Sensing and GIS (A Case Study of Ilorin and its
Environs in Kwara State). Unpublished MSc Thesis, University of
Ibadan, Ibadan, Nigeria.

149



Roy, P. (2009). Detection of Land Use/ Land Cover Change and its Impact
on Soil Erosion Using Satellite Remote Sensing and GIS, Proceeding
of International Conference on Energy and Environment, 19-21
March, 2009, 817-821.

Wikantika, K., Park, J., Tateishi, R., Wihartini, Harashshed, H., and Harto,
A., (2000). Spectral Information Analysis from Multisensor Image
Fusion for Land Use/Land Cover Classification in A Tropical Area:
A Case Study in Bogor, Indonesia. The Arab World Geographer, 3
(1), 60-73.

150


http://www.tcpdf.org

