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ANDMINES and unexploded ordnance (UXO0) dating from

World (War 1) cover an area of 2,500 sq. ki at El-Alamain -
Qattara area ac the Northwest Coast of Egypt.  Landmines hindered have
significantly the 1egiome agicultural, industrial and touristic development
programs of the Matrouh govermoraie. However. a database resource in a
geo-referenced and digtial funn of the Jandminc-affected and de-mined
areas at the norihiwest coast ol Egvpt would insure the implementation of
sustainable integrated dovelopmental programs.

The abjectives of this stedy is to assess the natural rescurces of the
lardmine-affected areas mt Mabouh Governorate by using integrating
Remote Sensing (RS), Geozrnphice Information System {GIS) and
modeling methodologics to develep a geo-reference resource module
in the context of a Netenal information Management Systemn for Mine
Action (IMSMA).

The data obtained indicaied that the land suiiability classes of the
northwest coast zone are: suiakle for figs (191500 hectares, 9.5 % of
the total area), suitable for ail crops (1360600 hectares, 6.8% of the total
areq), suitable for ali craps, bat after terracing (135000 hectares, 7.7 %
of the total area), suitable for vegetables, field crops, and moderately
deep rooted crops (168000 hectares, 8.4% of the total area). and
rangeland (1080000 hectares, 33.7% of the total arca). More than 33 %-
10,000 hectares of the landmine affected arcu at El Alamian is snitable for
figs, where as more than 30%- 9900 hectares are suitable for all crops.
At Matrouh, more than 60%- 20,000 hectares of the Jandmine affected
area are suitable for range land where as more than 18%- 6500
hectares is suitable for all crops. The integrated methodology of this
study could be considered as a rcady module for applying at different
locations. The study outputs rcpresent a significant gco-reference
resource miodule to support an Information Management System for
Mine Action in Egypt.

Landmines and unexploded ordnance (UXO) dating from World War II cover an
area of 2,500 sq. km at El-Alamain -Qattara area, Northwest Coast of Egypt.
This hinders significantly the regional agricultural, industrial and touristic
development programs of the Matroth governorate. Since the end of the WWII,
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these mineficlds worked as death machines and caused permanent disability -
estimated at 8,393 (7,671 injured, 722 killed)- to individuals (Table 1- LM. 2005,
MMC,1999; Rashwan, 2005; Said, 2003; NCHR, 2005 and Sorour, 2005&
2001). Loca! inhabitants are reluctant to manage and develop the de-mined areas.
However, there is no database resource, in a geo- referenced and digital form, for
the landmine-affected and de-mined areas at the northwest coast of Egypt that
would insure the implementation of sustainable integrated developmental
programs in the area. As a primary step, the Government of Egypt established the
National Committee for the Northwest Coast Development and De-Mining
Programs aiming to propose and implement regional development programs for
the Northwest Coast and its desert back areas up to 2017.

TABLE 1. Number of casualties due to landmines/UXO 1945- 2600,

Date Injured Killed Total Source

1945-97 7611 690 8301 (MMC, 1999)
1998 20 13 33 (Sorour,A.,2 001)
1999 23 14 37 (Sorour,A.,2 001)
2000 7 5 12 (Sorour,A., 2001)
2004 10 - 10 (Sorour, A ., 2005)
Total 7671 722 81393 :

Secio-economic impact

- The major socio economic impact is the population increase with only 4%
of the land in Egypt being currently populated by over 70 million with an
expected increase of approximately 20 million inhabitants over the next 15-20
years.

- Tmpaits of the delays in the irrigation projects are next. El Hammam canal
in the Western desert and the El Salaam canal in the Eastern desert still under
consideration, with a total irrigation capacity of 833,000 feddans (acres) in need
of land to be cleared

- The neglected agricultural development plans of the rain fed Cereal
Production / Rangeland Livestock production in need of reclamation of more
than 100,000 hectares in the Western desert.

- The power-supply industry development plans still foresee a bilateral
support to the development of large-scale ‘wind farm’ projects.

- The petroleum sector foreseeing mine clearance which is considered as an
essential element of the petroleum exploration and exploitation activities.

- The Safaris and eco-tourism in Egypt will serve to the more of the number
of tourists from 4 million in 1996/7, to 27 million by 2017.

Commitment of mine clearance activities

According to the Egyptian army, clearance activities in the Western desert are-
severely hampered by having only limited maps, sketches and minefield records.
Maps and data sources that have been provided by Germany, Italy and Britain
have proven to be inaccurate or incomplete. The original recording of mine
laying activities was of varied quglity, with omissions and inaccurate data
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additions. The fact, that over the years, many reference points and landmarks
have disappeared by rain and sandstorms, added to the complexity of drawing a
comprehensive picture of the landmine situation. The complete marking and
fencing of huge areas in the Western Desert is not considered feasible by the
Egyptian military due to climatic conditions, sandstorms and scrap traders
{UNMAS, 2000).

Mine/UXO information management in Egypt

The Egyptian military displayed a sophisticated computer database and GIS
system that army personnel are developing as a tool for priority setting and
planning purposes for mine clearance’. This systern has mapping functionality and
the ability to create overlays and ‘dangerous area’ zones, but was not yet in use
throughout the mine affected areas. It did not appear to include information
relating to mine victims, victim assistance or mine awareness activities. Use of
the system, at this stage is restricted to the military, with general access to the
existing maps of minefield locations, despite some limited information was
provided to other line agencies working in infested areas (UNMAS, 2000).

The National committee to develop the northwest coast and mine clearance
PMD 750_2000 formed a Committee to supervise Mine Clearance headed by
the Ministry of Planning and International Cooperation. The National Committee
changed its name to the National Committee to Develop the Northwest Coast and
Mine Clearance in July 2002 (LM, 2005; NCHR, 2005; Sorour, 2005 and
UNMAS, 2000). The responsibility of the Committee is to conduct studies and
establish programs and necessary plans for Mine Clearance in the designated
- areas and also revise the financial plans for the programs related to Mine
Clearance as well as available grants and assistance from Countries, Agencies,
International and Foreign Organizations, and present allocation suggestions
within the scope of the designed objectives. Verifying and following-up on the
implementation of the programs and’plans prepared for Mine Clearance as well
as preparing Draft Laws and Decisions and Research necessary for Mine
Clearance Projects is all among the imager responses bthihes of the National
Committee.

Information management system for mine action IMSMA
IMSMA is an information management system that improves capabilities for
decision-making, coordination, and information policy related to humanitarian
de-mining (Mine action). It combines a relational database with a geographic
information system (GIS), with Field Modules assisting the user in the most
important steps involved in identifying, prioritizing, clearing a mine or UX0
infected area and showing the progress of these activities. IMSMA Web Services
enable mine action programs and impact survey organizations to publish
information on the state of the landmine problem in a country as well as on the
progress of mine action activities on their website. The system is currently in use
in more than 80 % of mine action programs around the world (Amold, 2005).
Egypt’s civilian de-mining organizations/ mining action programs are limited and
IMSMA is not yet introduced/used.
Egypt. J. Soil. Sci. 46, No. 2 (2006)
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Objectives

- Assessing the natural resources. of the landmine-affected zones at the Matrouh
Govemorate, Egypt by integrating RS, GIS and modeling methodologies.

- Developing a geo-referenced Resource Module in the context of the National
Information Management System for Mine Action (IMSMA).

Specific objectives

- Applying Geostatistical analysis to create a Dlgital Terrain Model (DTM) to
obtain Geomorphic mapping  units (Geopedologlcal Approach) and
Hydrological feature.

- Applying Multi-spectral analysxs (Maximum likelihood and NDVI} to assess
natural recourses of the year 2001.

- Evaluating land and water resources of landmine areas of the Northwest coastal
zone using map overlays and crossing operations.

.DATA Sources and Methods
Data sources
- North Western Coast Soil Survey and Reports: FAO (1970).
- Land Master Plan. : Euroconsult-pager Consultants {1986).
- The Geology of Egypt. : EGPC (1988).
-Topographic Maps 1: 100,000: Department of Survey and Mines, EGSA (1970).
- Landsat ETM+ of 5 scenes of year 2001(P178 R039, P179 R038, P179 R039,
P180 R038, and P180 R039) and Mosaic Landsat TM of zone 35 year 1990,
-Several Reports, Maps, and Theses: Soil and Water Science Department,
Alexandria. _
- Several Reports and Maps: WWW,

Methods

The map projections of the five images of ETM 2001 (P178 R039, P179
RO38, P179 R039, P180¢ RO38, and P180 R039} were used as base maps after
performing a mosaic operation by ERDAS Imagine 8.4 software Map projection:
Universal Transverse Mercator, with Datum: WGS 1984, Ellipsoid: WGS 84,
Ellipsoid parameters: a=6378137.00 and 1/f=298.257, Northern Hemisphere, and
Zone 35. Different methods and techniques were used in Remote Sensmg and
GIS analysis within main five sub modules (Fig. 1).

Step one (Terrain Analysis): Six topographic maps of the Northern coast area
with sheets A “Salum”, B “Sidi Barrani”, C “Matruh”, D “Ras El Hakma”,
88&92/36 “El Dabah El Alamain” and 88/42 "El Hammam" at scale 1:100,000
(produced by the Egyptian General Survey Authority EGSA, 1970) were used to
generate a Digital Terrain Model (DTM). The contour lines and ground control
points of the topographic maps of the North Coast area with 10 meters intervals
were used to create the DTM. The DTM was created using the Geostatistical
analyses of the final contour point’s map of the studied area. Due to the computer
memory and time consumption and software capacity the area was divided into
16 sub areas before processing and glue map afterward. Geostatistical analysis
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was carried out at a two step procedure: (a) the calculation of the experimental
semi-variogram and fitting' a model and (b) interpolation through Ordinary
Kriging, with the semi-variogram parameters {Stein, 1998). The semi-variogram
is defined as a spatial dependence function of the distance h between locations in
the observation space. Ordinary Kriging considers both the structured and
random characteristics of spatially distributed variables, thus providing tools for
their description and optimal estimation. The histogram operation was used to
determine the classes’ intervals of the DTM value map. The slicing operation was
used to obtain the boundaries of the geomorphic mapping units. Based on DTM,
axially information, and the geological map of Egypt (EGPC 1988),
physiographic mapping units were assigned using the approach of Zinck (1998).
The pre Investment survey of the North Western Coastal Zone database (FAO,
1970) and of Land Master Plan (LMP, 1986) were used with the physiographic
mapping units map to generate suitability maps (ILWIS 3.2, 2004),
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Fig. 1. The methods and techniques used in the main five sub modules.
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Step two GIS Analysis of Digital Terrain Model (DTM), the Arc-GIS 9,
Hydrological tool {ESRI, 2004) was used to generate the basin and sub basin
areas of El Alamian and Matrouh regions starting with fill sinks, flow direction,
flow accumulation, stream definition, catchments grid delineation, catchments
polygon processing, and ended by drainage line processing. Basin and sub-basin
areas were normally defined as the total area flowing to a given outlet, or pour
point.

Step three: Image analyses The multi-spectral image -classification was used to
extract thematic information from satellite images in a semi-automatic way. The
maximurn likelihood and NDVI (Normalized Difference Vegetation Index)
classifications were used to create the vegetation cover classes (Mulders, 1987
and Spanner et al,, 1990, ERDAS IMAGINE 8.4 and ILWIS 3.2). The Maximum
likelihood classification assumes tHat spectral values of training pixels are
statistically distributed according to a multi-variants normal (Gaussian)
probability density function. NDVI values are a measure for the presence and
condition of green vegetation and calculated from two satellite bands; one band
containing visible or red reflectance values, whereas the other contains near-
infrared reflectance values.

Step 4. Digitizing the landmine areas by using available mine maps, MMC
(1999); Trevelyan (2001} and Kennedy (2004).

Step 5: Cross operation, this performs an overlay of two raster maps. Cross
operation creates an Identifier domain for the output cross map and cross table.
This output domain obtains the same name as the output table and is filled with
the combinations of class names, IDs or values of both input maps. When an
input map has a class or ID domain in which the class names or IDs have codes,
then these codes will appear in the output domain. These combinations give an
output cross map and a cross table. The cross table includes the combinations of
input values, classes or IDs, the number of pixels that occur for each combination
and the area for each combination. The crossing operation was used to generate
maps and tables of crossing physiographic mapping units, suitability, basin & sub
basin, NDVI, and maximum likehood classification with landmine area maps.

Results

Northwest Coast (NW)

The NW Coastal region of Egypt extends over 350 km from the west of
Alexandria to the Libyan border with about population of 320,000 Bedouins
whose livelihood depends largely upon agriculture. And that have moved into the
region from what is now eastern Libya in the 17th century. The region has a low
and sporadic rainfall (the 60 year average precipitation at Mersa Matrouh is 144
mm, CV 45%); clearly within the realm of semi-arid non-equilibrium ecosystem
canditions, (Abdel-Kader e al. 2004) .The study output of the Digital Terrain
Model (DTM) is shown in Fig. 2. Illustrating the main geomorphologic mapping
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units of: coastal plain (592269 hectares, 29.47%), eclongated hills {55385
hectares, 2.76%), The first northern plateau (185910 hectares, 9.25%), the second
northern plateau (244594 hectares, 12.17%}, southern plateau (357393 hectares,
17.78%), the Lybian plateau (528318 hectares, 26.29%), the Mena valley (35831
hectares, 1.78%) and the plain of Maryout Table Land (10189 hectares, 0.51%).
The physiographic mapping units, that were compiled from overlying and
analyzing the classified DTM, geomorphologic information, and geelogical map
are shown in Table 2 The data obtained for land evaluation analysis that were
undertzken by FAC (1970) and LMP (1986) revealed that the studied fell into
four classes, namely as locally suitable for figs (191502 hectares, 9.33%). not
suitable for crops (205977 hectares, 10.25%), not suitable, but good range land
(1080146 hectares, 53.74%), suitable for all crops (135991 hectares, 6.77%),
suitable for all crops, but after terracing (154390 hectares, 7.68%). suitable for
shallow rooted crops (4775 hectares, 0.24%), suitable for vegetables, field crops,
and moderately deep rooted crops (167814 hectares, 8.35%), and suitable for
summer resorts and touristic areas (69242 hectares, 3.45%).
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Fig. 2. DTM of the north west coastal area.

Selected landmine affected areas
Two sub regions were selected to study the landmine affected area, i.e., the El
Alamian and the Matrouh.
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TABLE 2. Physiographic mapping units of the north west coastal area.

e

mde thysvuj_@gm: Mapping Units [Ares in Heclars[Area%
Cpilt Coasial Plam, Marmarica formation, Sand Dunes, fudskEgalian deposds, Lonmtudnal dunes, | 12 064
Cp211 Coaszial Plan, Sea Beach, Marine deposits, Beach iy i3 69168 344
Cp212 Caastsl Plan, Lagoon Maryout, Manne Depesiis, Shore =8 187781 8.
P31t Coaslal Plain, Lagoon Maryout, Marine Dsposds, Wates 121 e
G312 Costial Plain, Bar, Marine Daposis, Swala 25501 127
Cp313 Counstal Plain, Bar, Marine Depasds, Bar - 152285 7
Cp3i4 Coasral Plain, Bar, Marre Ooposils, Rocky ama 4171] a3
Codll onsial Plain, Lagesn Maryoul, Marine Depoaiis, sand sheet, slooing 44402 7.13
Cpatt Coasial Plain Lagoon Maryon, Manne Depoais, Depression 2803 .15
HiT11 Elangatsd Hills, Extenzia Ridges, Wating dapasits, Summit A779 ik
Hi112 Elongsled Hilly, Extonsivs Midges, Merine dapasits, Faot Slope 5308 L)
[Hil13 Efgrigited Hils, Extenbve Ridges, Marine denosits, Tee Slope 3 40708 203
IValil  {Msns Vallal, Ameda Depreasion, Marine Oaposis, Tater - 15644 [l
(12 u‘h‘l:r! ‘wallat, Amera Depeession, Manne Dsposits inier 20187 1.00
(P11 [Pher o Masyout 1 ab!ellnn Sanes of Teeraces, Collwaal deposils, Tairaced B4l [iFX]
Pit1l Plain :I'Magbul Tublef-un'-‘ Eavins of Tewace T-|rrl|:=s. Colanal deposita, Terrace? 1463 Q.07
Pulll Monhim Platesy Mnmllr- Tamnatian Relar Eﬂl’mlr Low_Lest mscarpernent 0547 2 Eh
1132 Mortlizm F‘Innnu M-’mi\'h‘.‘ﬂ fomaagion Ralainiy Low, Table Y [ TH 54
Fulil Parieen Flatan Mammancs Somalion Hiilalrity Lo, primed gand duins = 516 005
yMustharn Flatesu, Mamarics formation, ety Heh, Secomd escarpemant _BE467 25
4"0!‘?‘11‘“’- Platesy, Manratica lnmation, Retafwaly High, Tsble i 154558 785
. |Mothom Pletens, Marmarcs nmation, deprisen | = 196 oor
_ |Mariten Plateau, Marmancs Bematan, Closs Vally o
Southaim Plalssu, Mamanca famation, thid agcarpment ¥ . arng 1
Southam Pllnay, Mermarcs [nmetion, Tabin t_ 314% 1655
Soinfsen Pistaoy, Marmanes bvmatoe, lalEnallan deposils, deprissioes il
So.nham Platess, Mamarea fammalion, Sand Cures owal Eoshsn dapasis, Pyramids dunys [[7]
HLAHH Piztnay, Wrmancs fomation,Fowih eec :-'p_..n-,en[ i .7 Fa75d 1,13
Lylifan Plateau Marmancs kxmalon Table o AEZFEA 2
Lt Plateay, Mammaica formalion Depsstean ErsrA 106
Ly Platpan, Mermasics formalion, Sand Dungs, Peaal-Eealian depusils, Pypacrvdal Aes 2208 iK1
“Tolal_ 009970 10000
e
Land suitability

The location of the landmine affected area of El Alamian (30591 hectares)
was digitized using the available map prepared by the MMC 1999 (Fig. 3).

HERE= o
g—v 11‘\. hllhrlh mhhl H@.ﬂ B
il B El sdmmin D

Fig. 3. Location of the landmine affected area of El Alamian.

Table 3. Shows the areas of the physiographic mapping units of E1 Alamian
and the percentages.
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TABLE 3. Physiographic mapping units of El Alamian Area.

Mappng Unis Code | AreanBacters | Ara%
Coasta] Platn, Marmarica formation, Sand Dunes, Twial-Eoalin depostts, Longiudnal dues,|  Cpll1 %5 187
Coastal Plam, SeaBe ach, Marme deposits, Beach Cp2tl 264 157
Coastal P, Lagoon Maryout, Marme Deposts, Shore (p212 1903 1392
Coastal Phan, Lagoon Maryout, Manme Deposts, Water Cp3il pal L
Coastal Plan, Bar, Marme Deposts, Swale Cp3l2 514 409
Coasta] Plan, Bar, Marine Deposts, Bar Cp3i3 U U4
Coastal Plain, Bar, Marine Deposts, Rocky area (p3l4 16 008
Coastal Platn, Lagoon Marpout, Marine Deposts, sand sheet, slopicg Cpilt 1405 1371
Coastal Man, Lagoon Maryout, Marme Deposts, Depression Cpil! 47 0¥
Elongaied Hill, Extensve Ridges, Marme deposts, Summs il L1 2%
Elongated Hills, Extenswe Ridzes, Marme deposts, Foot Slope 2 M 3R
Flongated Fills, Extensive Ridges, Marme deposts, Toe Slope i3 18533 1309
Mena Valst, Ameria Depression, Manne Deposts, Imer Vall? B 0y
Plam of Maryout Tableland, Senes of Termaces, Collavial deposts, Termace | Ml 801 042
Northern Plateas, Retatwly Low, Brst escarpement Bl Y M
Northem: Platean, Relaitoly Low, Tabie Puli2 1101 078
Total 141577 10000

The results of the suitability mapping units of the E! Alamian area were
locally suitable for figs (43129 hectares, 30.45%), not suitable for crops (3759
hectares, 2.65%), not suitable, but good range land (1702 hectares, 1.20%),
suitable for ali crops (19829 hectares, 14.00%), suitable for all crops, but after
terracing (27608 hectares, 19.49%), suitable for shallow rooted crops (4217
hectares, 2.98%), suitable for vegetables, ficld crops, and moderately deep rooted
crops (19703 hectares, 13.91%), and suitable for summer resorts and touristic
arcas (21674 hectares, 15.30%).

For the Matrouh area, the location of the landmine affected area (27129 hectares)
was digitized using the available map prepared by the MMC, 1999 (Fig. 4).

Table 4 shows the areas of the physiographic mapping units and the
percentages. The results of the suitability mapping units of El Matrouh area were
locally suitable for figs (23374 hectares, 5.96%), not suitable for crops (36249
hectares, 9.24%), not suitable, but good range land (286397 hectares, 73.03%),
suitable for all crops (17374 hectares, 4.43%), suitable for all crops, but after
terracing (11562 hectares, 2.95%), suitable for vegetables, field crops, and
moderately deep rooted crops (9783 hectares, 2.49%), and suitable for summer
resorts and touristic (7417 hectares, 1.89%).
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Lig. 4. Location of landndoe atfeciod area of Matrouh.

TABLE 4. Physiographic mapping units of Matroul ares.
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Potential wet basin for agricultural development.

Figures 5 & 6 show the basin and, sub basin areas of El Alamian and Matrouh
in dramed lines. El Alamian atea is characterized by 17 agricultural potential wet
basins and 28 wet sub basms. The Matrouh area is characterized by 17 wet

basins wath 36 wet sub basins.
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Fip. 6. Basin and sub basin areas of Matrouh in drained lines.

Vegetation covei area

The results show that the total area of vegetation cover using the maximum
likelihood classification was 1808 hectares and 1784 hectares using the NDVI
classification for the El Alamian area, and for the Matrouh area, the total area of
vegetation cover using the Maximum likefihood classification was 5001 hectares

and 46306 hectares using the NDVI classification.
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Agricultural potential of landmine areas

The crossing operation of the physiographic mapping units, suitability, basin &
sub basin, NDVI, and Maximum Likehood with landmine area maps are listed in
Tables 5& 6. The results indicate that the landmine affected areas of El Alamian are
locally suitable for figs (10236 hectares, 33.45%), suitable for all crops (2778
hectares, 9.08%), suitable for all crops, but after terracing (2913 hectares, 9.52%),
suitable for shallow rooted crops (360 hectares, 1.18%), suitable for vegetables, field
crops, and moderately deep rooted crops (6652 hectares, 21.74%), and suitable for
surmer resorts and touristic areas (7662 hectares, 25.04%). The landmine affected
Matrouh areas are locally suitable for figs (3168 hectares, 9.44%) not suitable (3758
hectares, 11.20%), not suitable, but good range land (20195 hectares, 60.19%),
suitable for ali crops (2967 hectares, 8.84%), suitable for all crops, but after terracing
(1730 hectares, 5.16%) and suitable for vegetables, field crops, and moderately deep
rooted crops (1737 hectares, 5.18).

TABLE 5. Crossing basin, sub basin, maximum likeliheod, NDVI, physiographic
mapping units and suitability classes with landmine affected areas of

E} Alamian .

Crossing Mine with Basin Crssing Mine wilh Masirun likshood

Crossing Area [n Heclrs]  Ara % Cross AminHackrs  Ama%
mine * Diry Basin 2 12 04 [Natuze vepetation * mine 65 021
mire * Wet Basin 5 49 0.16 [bax Sois area * mine 399 T6.81
mine * Wet Basia 6 862 188 limestone area * mine ] 0.2
minc: * Wet Basia 7 0 087 sandy area * miine 135 04
mine * Wet Basin § pin 797 limestone cover by sand sheet area * mine 4] nu
e * Wet Basin § 36 130 Tote 30600 10000
mine ¢ Wet Basia 10 FH ]

mine * Wet Basie 11 5151 (5.33 Crossing Mine with WDV} .

e * Wet Basin 12 [T 05 [Cos AmaiHackon}  Am %
pie * Wet Basin 13 s %15 Soil * mine 30518 w0
fnine * Wet Basin 14 1 1058 Iatwe Vegoution * mine ) 02
[Toa| 3 oy |l - o2 | 100
Crossing Mine rith Sub Basin Crossing Mioe wth Physiogtapiic Mappiag Uls

Crossing ArcainHackens]  Ara % |b_wn AmainFacerd  Are%
e ¢ Dry Sub Basind [E] 04 mine ¢ Epl 11 17 03
mine * Wet Sub BashS [ [} |r||'me‘CEll T8 B
E*wﬂsmw 0 T3] ine * Cp2l2 6652 1M
ln-_j' WetSibBasiiy | 234 W luLne'Cp]lZ 2 1 1%
i ¢ Wet Sub Basin 6 1% imine *Cp13 i PIF]
miee: ¢ Wet Sub Basind 52 1% mine + Cpdi1L m E]
mine * Wet Sub Basiald | 999 115 mine * Hil 11 0 118
it * Wet Sub Basinl| | 1743 585 mine * Hil 12 L] ]
Fﬂ* WoSbBapl) | 10 on e * Hil L3 m [T
fine * Wel Sub Rasia{7 3 [I] Total 10600 10000
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mine * Wt Seb By | 2525 47 Crssiog Mine with Suiability clisses
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TABLE 6. Crossing basin, sub basin, maximum likehood, NDVI, physiographic
mapping units and suitability classes of the landmine affected area of

Matrouh.
Cmssing Minc with ]lhxsioggluc' Mapging Units Crossing Mine with Sub Basin
Cross Areain Haclers | area % Crossing AreainHaclers | Ana%
Cp212 " mine 1737 5.18 Wet Sub BasinB * mine 5 CE_|
o311 mine 2 001 | {WeiSubBasinl1* mine E I
Cpl12 * mine 41 140 ] {welS (Wel Sub Basin12 * ming 358 08
Cp313 * mine 2687 8.04 Wel Sub Basin13 * mine 45 .14
Cpdi4 - mine 5 0.02 Wet Sub Basini4 * mine 2478 746
Cpd11* mine 1730 516 'Wet Sub Basini5 * mine 946 285
Cp511 * mine 3 0 Wet Sub Basin16 * mine 381 1151
Puti?1 * mine 1028 3.06 Wet Sub Basin17 * mine 402 148
Puli2 * mine 4420 13.47 Wet Sub Basin19 * mine 653 19.66
Puz11 * mine 1817 5.42 Wet Sub Basin20 * mine 4348 13.09
Puzi2 * mine 4874 14,53 Wet Sub Basin21 * mine 2669 804
Pu213 * mine 14 0.04 Wet Sub Basin22 * mine 2203 5.90
Pu2 14 * mine 2302 6.86 Wet Sub Basin23 * ming 8811 26,53
Pudil* mine 906 2.70 Vet Sub Basin24 * mine 18 0.05
Pu312 * ming 10903 32.49 Wat Sub Basin28 * mine 397 117
Pu313 * mine 848 193 Totel 33211 100.00
Talal . 33554 “100.00
Crossing Mioe with Basin

Ceosging Mine with Maxtmutn Skehood Crossing Area in Hactars Area %

area in hacters § Area % Wel Basin 2 * mine 5 042
Nature vegetation * mine 1077 3 Wat Basin 5 * mine 369 1.1
baer Soils area ~ mine 12613 37.59 Wet Basin 6 * mine 45 0.4
Limestone cover by sand sheel * mine 15924 4745 IWei Basin 7 * mine 2476 746
sandy area * mine 112 023 Wet Basin 8 * ming 946 285 |
fimestone area * mine 3829 1141 [Wet Basin 9 ~ mine: BN 11.51_ ]
Total 33555 100.00 Wet Basin 10 * mine 492 148

Wet Basin 12 * mine E530 19.66
Lrossing Mine with NDVI Wet Basin 13 * mine 7017 21.13
Cross Area in Haclers | Area % Wet Basin 14 * mine 11123 n49
soil * ming 32595 97.14 Wet Basin 15 * mine 387 1.17
Nature vegetation * mina 960 286 | ([tola 33211 100.00
Total 33555 100.00
Crassing Mine with Suitability classes
Crossing Area in Hacters | Ara%
Locally suitable for Figs * mine 3168 944
Not Suitable * mine 3758 11.20
Not suitable, but good range land * mine 20195 60.19
Suitable for afl crops * mine 2967 8.34
Suitable for vegetables, field crops and moderately deep rooted crops * mine 117 5.18
Suitable for all crops, but afier terracing * mine 1730 5.16
Total 33554 100.00
Conclusion

The GIS/RS provide a significant planning tool for the planners and decision
makers to organize land resources data of the Landmine-affected Areas, and to
understand their spatial association.

The land suitability classes of the northwest coast zone are : suitable for figs
(191500 hectares, 9.5 %), good range land (1080000 hectares, 53.7%), suitable
for all crops (136000 hectares, 6.8%), suitable for all crops, but after terracing
(155000 hectares, 7.7%), and suitable for vegetables, field crops, and moderately
deep rooted crops { 168000 hectares, 8.4%).
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iMore than 33 %, 10,000 hectares of the landmune affected area at El Alamian
is suitable for figs, where as more than 30%, 9900 hectares are suitable for all
crops.

More than 60%, 20,000 hectares of the iandmine affected area at Matrouh is
suitable for range land where as more than 138%, 6300 hectares are suitable for all
crops.

The integrated methodology of this study could be considered as a ready
module for applying at different locations. The study outputs represent a
signiticant geo-reference resource modnle 10 support an Information
Manazement System for Mine Action in Egypt.

Recommendations

Clear informartion pn fthe location ¢f known and suspected miined areas needs
to be shared with all line ministries, aliowing rhep te plan development activities
it gafe creas, or plan clumance rsquiemests as a component of the project
preparation cyvele.

MNew teclnologes e devices to resoive tasks in humanitarian demining operations
{Grotaad Pencsanne Padar. Remetely Controlled Devices, Ivashov et all (2005)
ieminrie Winchines 3 need (o be veviewed and esied.

(o

Seid propoeties dotabmee for wse a!l the humanitarian, demining aerations
consisting of . soil elecivical conductivity and soil magnetic susceptibility- is of
significant woportance to lradmive deiection efforts both in the development and
scleztion of equepment 23 well ag in prediciing their performance in a given
regron (Bas Y, 1. E. McFee and . Cross, 2002). :

Estabiishment of the United Nations Information Management System for
Mine Action i Egypt is vital to enhance the capacity of the Government to set
priorities and plan mine action in a coordinated manner. o
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