Conclusions

SRTM - Data has been used for modelling the sea level rise phenomena.
The results obtained show the affect of this phenomenon on the economic sec-
tors like urban area and the infrastructure of the cities. The urban area and roads
are more affect than the pipe lines because of their locations.

Recommendations

1. There is a continuous need for vulnerability assessment within the
framework Ofimproving coastal zone management.

2. Due to sea level rise, areas will be salted and hence will become uncul-
tivable. Such areas can be protected by contracting the defending walls. But the
price rather high.

3. Future land use planning can be done looking towards the different scenarios
of sea level rise for instance making highway, railroad, new built up area etc.
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THE USE OF REMOTE SENSING AND GIS TO STUDY THE LAND
COVER OF AN AREA CLOSE TO THE CITY OF TRIPOLI LIBYA

Dr. Hadi Mohamed Omar Shandoul
(Assistant Professor of Civil Engineering Alfateh University Libya)

The GREAT Jamahiriya is located in North Africa along the Mediterra-
nean sea. The study area is subtended by the sea at north and a latitude line of
32940' south and longitude line of 12°57.8 east and longitude line of 12397 west.
This section is very important because it is mainly an agricultural area as well as
it is full of forests and trees. The technologies of Remote Sensing and Geographic
Information System (GIS) are both used to study the changes of replacing the
agricultural area by the small farms and residential projects. In other words it is
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intended to study the random and unorganized regional planning on the land
cover. The technology of Remote Sensing and GIS programs were obtained
from the Libyan Center of Remote Sensing in Tripoli. The aim and the objective
of this research is to study the changes that affect the land cover due to the
random building and cutting the trees and replacing them by concrete buildings
between 1986 and 1993 This study were carried out in three stages: Stage one
obtaining the satellite images from the Remote sensing center using SPOT
Satellite type xs. Stage two :Field Investigation to check the actual data. And
Stage three analysis the obtained data by using the GIS programs. The result of
this Study showed that a huge change in the land cover has occurred, in other
words most of the forests and agricultural area that used to protect the City of
Tripoli has been lost and instead concrete buildings and small recreational farms
have been constructed.

This policy is due to the random and unorganized planning led to less water
and more dessert around the City of Tripoli. This finding will be showed by maps
and tables. As an examples of this wrong policy, in 1986 the total area of forests
are 4328.83 hectares but in 1993 this area was reduced to 2449.19 hectares. And
other example of different trees the area is also reduced 20151.70 hectares in
1986 but in 1993 this area was reduced to 16737.00 hectares. Other examples
will be shown in the full paper. In summary this paper will focus on three points:

1. Use the available technologies of Remote Sensing and GIS programs.

2. Study the land cover, of the designated area.

3. Analyze the Data using the GIS programs.

Introduction

Satellite remote sensing can provide a variety of useful data for this type
of research. A variety of sources for such data exist, and while the data can be
expensive and require extensive digital image processing, they provide a synop-
tic view which is not available from aerial photography. It takes over 200 aerial
mapping photos to cover the same area as a single satellite image. The data that
is used in this research was obtained from the French Satellite SPOT. The French
SPOT data is a commercial civil remote sensing system developed by the
French. It has a special resolution of 20 meters for multi-spectral data, which re-
cords information in three bands of the spectrum, and a 10 meter spatial resolu-
tion for a panchromatic band. The resolution of these images available from
space can provide significant improvements in the utility of these data for differ-
ent applications especially as in Tripoli Libya. The amount, rate, and intensity of
land use and land cover are high in Libya. There fore, there is an urgent need to
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address these changes to serve the development plans of the country. In this
study both the supervised and unsupervised classification are used.

The data were obtained for the years 1986 and 1993 in other words the
study area is subtended by the sea at north and a latitude line of 32° 40% south
and longitude line of 12° 57.8% east and longitude line of 12° 39 west. This sec-
tion is very important because it is mainly an agricultural area as well as it is full
of forests and trees Figure 1 gives the general layout of the study area.

These SPOT images which has been classified into land use and land
cover map of the area, and accurate modem land cover maps can be produced
using SPOT satellite imagery as shown in Figure 2 and Figure 3 in the next
sections.

Figure 2. Satellite imagery for the Study Area 86
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Figure 3. Satellite imagery for the Study Area 93

Therefore, studying the land cover and understanding the changes that
occur using the technology of remote sensing the GIS will facilitate the com-
parison between the different types of land cover. Ihe research objectives can
summarized as follows:

1. Using the technology of remote sensing and GIS for studying the great
spreading of residential areas as well as agricultural areas.

2. Determination of the changes in the land cover and knowing the fac-
tors that cause these changes.

3. Link the results obtained with the GIS so that future analysis and usage
will be very handful and easy to make certain recommendations for planners and

preserve the green and forest areas.

Methodology

The following stages have been used to complete this study:

1. Obtaining the SPOT satellite images for the study area.

2. Obtaining the Topographic maps of scale of 1:50000 for the study
area as well.

3. Classified and analyze the satellite images that are needed for the study are:

4. Carry field investigations (field study) to see whether there are some
differences between the data that are obtained by satellite images and the data
obtained by the field studies.

5. The results stage and make the necessary analysis using some very well
known programs such as Erdas Imagine for satellite images and Arcview for GIS.
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The general classification of the land cover of the study area will be
shown below:

a) Stage of collecting the satellite images for the study area.

b) Subset process of the needed part from the SPOT satellite image.

c) Preliminary treatment stage of the images for both periods 86 and 93.

d) Visual analysis stage.

e) Classification stage.

f) Comparison stage.

g) Results stage.

h) Converting into the GIS stage.

This study has been carried out using the satellite images from SPOT that
are produced in may for the years 1986 and 1993. SPOT images with the resolu-
tion of 20 meters for the images of multi spectrum (XS) for wave lengths of:
0,5 - 0,59 micrometer (1st channel), 0,6 - 0,68 micrometer (2nd channel) and
0,79 - 0,83 micrometer (3rd channel). In this study the program Erdas for
satellite image treatment and analyze was used through the ground control
points and Arcview program was also used for the analysis of the data in GIS.

The subset process was done the subset the region needed from the satel-
lite image (SPOT) which represents an area of 60 km x 60 km because the study
area is a portion (scene) of this image Erdas imagine 8.3.1 was used for this
process. Figure 2 and Figure 3 show the subset images for the study area in the
period of 86 and 93. Satellite images(data) that are obtained from the space can
be be analyzed directly because they contain some errors and distortions, there-
fore, a preliminary treatment was used in which encompass radiometric correction
and then geometric correction that is caused due to the spherical of the earth and
the satellite location. Then the data will be ready for the user, the satellite images
treatment depends on the visual, photogrammetric, and electronic techniques.

This help present the and show the image contents very clear and will
ease the interpretation process and also the treatment process will be assisted by
the use of topographic maps of a scale 1: 50 000 and the use of georefrence. The
georefrence process is used due to the lack of coordinate system between the in-
formation from the satellite and the ground coordinate. In this process the
ground coordinates from the topographic maps have been compared with the
satellite images, (it is use Erdas imagine 8.3.1).

The most important image classification methods used in this research are:

1) Maximum Distance to mean classification.

2) Minimum likelihood classification and.

3) Parallelepiped classification.
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The classification of the land cover for the study area was done according

to the following steps:
Firstly UNSUPERVIZED CLASSIFICATION with the visual analysis to

know the different types of land cover for 1986 and 1993. These types of land
cover are: Forest areas, Mixed tress, Agricultural areas, Bushes areas Soil areas,
Sand areas and Urban areas. Secondly, use the above three methods of classifi-
cation. Figure 4 and Figure 5 (space maps) illustrate the classified satellite im-

ages for the years 86 and 93 for the study area.

Figure 4. Satellite Imagery for the Study Area 86
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Figure 5. Satellite Imagery for the Study Area 93
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The area and percentage every type of land cover with respect to the
whole area were calculated as shown in Table 1, 2.

Table 1
Area and percentage of each classified type in 1986
Type Area in hectare Percentage %
Forests 4328,83 10,12
Mixed Trees 20151,70 47,14
Agricultural areas 6562,38 15,35
Bushes Areas 4581,00 10,72
Soils areas 3729,53 8,72
Sand areas 1506,70 3,52
Urban areas 1893,12 4,42
Total 42753,26 100,00
Table 2
Area and percentage of each classified type in 1993
Type Area in hectare Percentage %

Forests 2449,12 5,73
Mixed Trees 16737,00 39,14
Agricultural areas 15321,80 35,83
Bushes Areas 2765,00 6,46
Soils areas 2140,00 5,00
Sand areas 863,65 2,03
Urban areas 2476,86 5,79
Total 42753,43 100,00

Then GIS techniques and methodologies are beyond the scope of the
study it is well explained in several books and literature please refer to the refer-
ences to get more knowledge about the subject. However, some programs were
used for each classified type to produce maps representing the changes in the
land cove for the 86 and 93 for all the classified types mentioned above. Figures
6,7,8,9, 10, and 11 show the the distribution each classified type for the years
1986 and 1993.
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Figure 6 Satellite Imagery showing the shange in forest Areas

Figure 7. Satellite Imagery showing the shange in Mixed Areas 86-93

Prior the this stage a GIS stages were followed as:

I) Producing the classified image for the two periods 86 and 93.

II) Produce the different types in raster format.

IIT) Converting these layers into vector format.

IV) Entering these layers into GIS.

V) Compare between these layers and.

VI) Produce the map representing the change for each classified type.
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A Scale :1:50000
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Figure 8 satellite image showing the change
il agricultural areas 86-93

Figure 8. Satellite Imagery showing the shange in agricultural Areas 86-93
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Scale 1:50000
Figure 9: Satellite image showing the change in
Kiilandhushes areas 86-93

Figure 9. Satellite Imagery showing the shange in Soilandbushes Areas 86-93
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Figure 10. Satellite Imagery showing the shange in sand Areas 86-93
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Figure 11 Satellite Imagery showing the shange in the urban Areas 86-93

Results and Discussions
The results are summarized in Table 3.

Studying the results given in the above table, it can be said that:

1) A reduction in the area of forests by 4,4 %.

2) Areduction in the area of mixed trees by 8 %.

3) Anincrease in the agricultural area by 20,46 %.
4) Areduction in the area of soil and bushes by 8 %.
5) areduction in the area of the soils by 1,5 % and.
6) an increase in the urban areas by 1,37 %.



Summary Results

Table 3

Type Area in Hectares 1986 Areas in hectares 1993 The Change
Forests 4328,83 2449,19 -1879,64
Mixed Trees 20151,70 16737,00 -3414,60
Agric. Ares 15321,80 6562,38 +8759,12
Soil and bushes 4905,00 8310,53 -3405,53
Sand areas 868,65 1506,70 -638,00
Urban areas 2476,86 1893,12 +583,74

This changes in the land cover of the study area is due to wrong usage of
the land sources and this led to unbalanced of the land cover. Comparing the dif-
ferent types in Table 3 a clear evidence of change in the land cover between
1986 and 1993.

Conclusion and Recommendations

From the above discussion, it can be concluded that:

1) The usage of space data to study the land cover will reduce the cost
and time.

2) From this study it appears that the management of agricultural land is
un organized and the crops are randomly distributed in the study section.

3) A clear reduction in the areas of forests i.e. these huge areas has been
switched in to small farm and recreational area

4) The urban planning without the consulting of the different project
management led to eliminate most of the trees area (green areas).

Finally, it can be recommended that:

1) Continue studying this subject for lhis area and similar areas along the coast

2) Speed up the protection and reserve the areas of forests.

3) There should be a corporation between the different organization and
managements relating to this subject.

4) There should be a specialized office to educate the farmers to manage
there lands.

5) Plant several trees to replace the trees that have been removed.
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JAUCTAHIIMOHHOE KAPTOTPA®UPOBAHMUE BOJIOT
W 3ABOJIOYEHHBIX 3EMEJIb BEJIAPYCH

06yxoeckuli I0.M., 8-p 2eon, Hayk, doy.;
AmosH JI.B., kaHd. mexH, HaykK, doy.; Padesuy E.A.
(Benopycckuli 2ocydapcmeeHHblli yHugepcumem, MuHck)

Paccmompenvl memoduyeckue nodxodbl OUCMAHYUOHHO20 Kapmozpagu-
posaHusi 60/0m U 3a60/104€HHbIX 3eMeab € Nno3uyull UHOUKAYUOHHO020 JaHO-
wagmosedeHusi. HameueHnvl Haubosiee nepcnekmueHbvle HANpas/eHus uccaedo-
saHull: MopgozeHemuueckoe palioHUpogaHue, UHOUKAYUS 3K302eHHbIX Npoyec-
€08, 0XpaHa npupoobL.

HU3yuyenue 6osioT Benapycu cBsizaHO ¢ pa3MYHbIMU aceKTaMU UX XO03s1ii-
CTBEHHOT'O OCBOEHHUSl U MMeeT [JJIUTesNbHyH HCTOpHUl. Tak, mepBble Mesnopa-
TUBHble MepONPHUATHsI OTHOCATCS K Havauy XVI Beka, Korja OHH MPOBOJUJIHUCH
Ha TeppuTOpuM HblHeuiHero KoGpuHckoro paiioHa (3eMJieBjaZileHHs] MOJIbCKOM
kopoJieBbl Boubl Cdopipl) [1]. XapakTep 3a6os1auvBaHUsl 3eMeslb YYUTBIBAJICS
MPYU U3bICKAHUU JIECOCIJIABHBIX U CYAOXOJAHBIX KaHa/OB, IPU COCTaBJIEHUHU KapT
reHepajbHoro MexxeBaHus (Hadaso XIX Beka). Ha kapTax BpeMeHH paGOThI 3KC-
neguuun WU, XKunuuckoro (2-1 nosioBuHa XIX Beka) 6osiota auddepeHLupo-
BaHBI [0 XapaKTePy PacTUTEIbHOIO MOKPOBA: JIECHBIE, 3aKYCTapeHHbIe, TPABSIHO-
MOXOBbIe, C OTKPBITBIMU BOAHBIMH aKBaTOpUsMU. HeBbiCOKO# MHOpMaTHBHO-
CTHIO OTJIMYAIOTCS U MeJKOMaclITaGHble CbeMO4YHble KapThl 20-x - 30-X roJoB
MPOILJIOro BeKa, a TAK)Ke MePBble MOCIeBOeHHbIE CPeJHEMACIITa6HbIe CbEMKH.

Mo3zxHee, ¢ 50-x roxgoB, B Besapycu Havasna OCYLECTBASITbCA KpPYMHO-
MacuTabHas reoJIorMyecKasl CheMKa (MPeUMYIeCTBEHHO AJisl LieJiel MeJsnopa-
[uHU). B KOMIJIEKTe KapT 3TOW CheMKH COCTAaBJISJIMCb KapThl 60JIOT U 3a60Jio0-
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