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Abstract

Remote sensing techniques are now widely used for environment studies, surveys
and monitoring. It became a need to study Razaza lake and the surrounding areas
especially when the Antiquities Authority of the Ministry of Tourism announced,
that the discovery of the effects under the waters of Lake Razzaza in Karbala
province. The aim procedures carried out in this study, the first classified the study
area by using unsupervised classification method to produce the land cover and land
use ,deriving the elevations as a vector layer using TIN for the whole surrounding
region of lake, the second part, the output is a continuous surface to be created by
applying Kriging interpolation, the third step, obtaining maps of contour lines also
used to show lines of constant density or brightness by implementations the contour
lines , converting the result of interpolation method to a vector values that can be
calculated, then the implementation of the classified process and calculating the area
around the lake, all these steps are done by using ArcGIS. Finally a classification
process for the same scene on a different date is applied and then compare it with
the first scene using ERDAS.
Keywords: Digital Topographic Map, Contour Line, DTM, remote sensing, Disaster
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Digital Terrain Model (DTM) are originally
used to represent the terrain surface for highway
engineering purposes. But nowadays, DTM
applications have been diversified in many
fields, namely, route engineering, landscaping,
land surveying and mapping, military-purpose
mapping, remote sensing, land and geographical
information system, etc. The rapid growth and
fast emerging of DTM usage in vast fields is
largely due to the advancement of recent
computer  technology  both  information
computing power and graphics visualization
capability. Due to this advancement, DTM
processing e.g. data capture, further processing’s
such as interpolation, and display can be
handled by less expensive but powerful personal
computer ( ).DTM can be generated using
different data sources and formats, such as grid,
profile, random, or digitized contours. And these
can also be collected by using various
techniques. The data may be captured manually
using simple vector digitizing or automatically
e.g. raster scanning. It is obvious that the quality
of the generated DTM depends on the quality of
the contour lines (1,2 ).

Contour is one of the standard products of any
DTM or mapping package. The produced
contours have the purpose to represent the
variation of the terrain surface, and to provide a
visual interpretation and the outcome is largely
depend on how good the contours were
produced and depicted. In order to produce good
contours, several things need to be considered
such as, the accuracy of the capture data, the
interpolation method, and other processing
factors. Contour interval also plays a role.
Smaller interval affects the storage, interpolation
speed, and producing touching lines in steep
slopes.

A digital elevation model (DEM) is a spatial
referenced, continuous gridded surface where
each cell in the grid represents a ground
elevation above an established datum. More
commonly; DEMs have been generated using
Triangular Irregular Network (TINs) from
contour data within a commercial GIS (3,4).
Study Area

The Razaza Lake and the surrounding area lying
15 km west of Karbala.

Table 1- Location of study area

Northing Esting

Upper Left 33.421 42.834

Lower Right | 32.033 44.623
Data Used

951

Iraqi Journal of Science, December 2012, Vol. 53, No. 4, Pp. 950-957

1- Administrative map of Iraq as paper,with
scale(1:100,000).

2- Software used such as ERDAS, ArcGIS.
Methodology

During the studding the Razaza Lake and the
area surrounding it, using some methods such as
Triangulated Irregular Network (TIN), Kriging
interpolation, contour lines, slope and aspect .
Triangulated Irregular Network (TIN)

TIN surface is that it does not interpolate
between points, but creates a set of triangular
surfaces, connecting the existing points. By this,
a 3D surface is created, from which a slope map
can be easily derived. Slope classes with
inclinations less than 12° are isolated, because
the flatter surfaces have less control points and
therefore cause the interpolation problems.
These areas were supplied with new control
points, assuming linear evolution from one
contour line to the other. The main difficulties
encountered in classical interpolations are
variations in anisotropy (5).

Kriging Interpolation

It 1is a statistical technique that posits a certain
statistical model for the data, which trying to
produces an estimate of the surface by a
weighted average of the data, with weights
declining with distance between the point at
which the surface is being estimated and the
locations of the data points. The exact nature of
the decline is based on modeling the
conversation between data at various spatial
locations. Data points, and the associated
surface, at nearby locations are assumed to be
more similar to each other than data points at
locations that are distant from each other. There
are many ways to estimate the covariance
structure in spatial data and to use this
information to create a kriging surface. All
kriging estimators are but variants of the basic
linear regression estimator Z (u) defined as

2+(u) -m(uy= " e [Z (ua)- m(uo)]

With location vectors for estimation point and
one of the neighbouring data points, indexed by
oa UUa:
Number of data points in local neighbourhood
used for estimation Z*(u) : n(u)

f:Kriging weight assigned to datum Z{ua) for
estimation location u: same datum will receive
different weight for different estimation location
(6).

Contour Line
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A contour line of a function of two variables is
a curve along which the function has a constant
value. In cartography, a contour line (often just
called a "contour") joins points of equal
elevation (height) above a given level, such as
mean sea level. A contour map is a map

Input Data

study area

o

Figure 2- Landsat Satellite Image For Razaza Lake Producted In

A Description Of The Study Area

The study area is located, which includes
Razaz Lake and the area surrounding it to the
south of Baghdad, is located west of the city of
Karbala. Razaza linked from the north by
Habbaniyah Lake by Nazim al-warawr Canal,
and surrounded by the other three sides of the
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illustrated with contour lines, for example a
topographic map, which thus shows valleys and
hills, and the steepness of slopes. The contour
interval of a contour map is the difference in
elevation between successive contour lines (7).

-

e

il
2002 And Surrounding Area.

land of desert interspersed with some hills and
there are some villages,urbans sawmills in the
area and the roads linking areas with each other.
There are some tourist houses and a very
specific number of casinos in the eastern side of
the lake is supplied. The Euphrates River is
located on the eastern side of the lake a few
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kilometers from and resides on its banks, farms, (Water bodies, Rural areas, grass land,
orchards, villages and poultry farms. vegetable-field, bar land, and Plateaus)
Classification of the study area .successful land use and land cover classification

Unsupervised classifications can be performed allowed to identify relationship between land
on the imagery (ETM+). Six initial land use and use and land cover change and urban expansion.

land cover classes producing from this method

el AT TH S N o s ;:‘-35»5? s
Figure 3- Application Classification Method On The Scene Taken From Landsat ETM+ Satellite Image At
2002.

Discuses And Results applications, as the spot heights can be
In this studding can be obtained some results irregularly distributed to accommodate areas of
such as, Fig (4):TIN are usually used to high variability in the surface.

represent terrain surface in  engineering

Figure 4- TIN Producing The Elevation Of Study Area Which Obtaining From DEM Satellite Image

Fig(5): Implementation Kriging interpolation Figure (6): shows map of contour lines with the
method on the heights values, that obtained from value of each line.
TIN method to create a continuous surface.
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Legend
I 39.11162949 - 5833369276

[158.33369277 - 77 53575604
[]77.53575605 - %6.77781932
[]9%.77781933 - 115.9998826
[]115.9998827 - 135.22194%9
[]135.221946 - 154 4440091
(] 1544440092 - 173 666074
[]173.6660725 - 1928881357
[ ]192.8881358 - 12.1101%

Figure 5- Illustrated The Kriging Surface And Elevation Of The Scene For Study Area

Figure 6- Producing Map Of Contour Lines.
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After dealing with kriging interpolation
method, has been applied the geostatistical
analysis to convert the output results to vector
that can be able to calculate these values. The
output vector map was classified to isolate the

Figure 8- Output Vector For Kriging Interpolation

Figure 7- Illustrated The Layers Of The Studding Area.

proper regions that refer to catchment area for
Razzaza Lake. The catchment area had been
calculated by applying certain condition which
is the region heights.

Filled Contours
391116295 - 71.2662643
71.2662643 - 98127042
98127042 - 120.56553
120.56553 - 138.309802
139.309802 - 154968065
[ 154968065 - 168048391
I 168.048391 - 178.975206
I 178975206 - 188.103058
I 188103058 - 199.029873
I 199.029873 - 212.110199
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\\\ Value_Max
[171.2662643193

[1981270419701
[ 1120565529602
[ 113930980178

[1154 968064727
[ 1168043391144
[ 1178975205934
[ 1188103057768
[ 1199029872558
[ 1212110198975

188.103058

Figure 9- Classified For Figure 8

Total catchment area = 11209867853 m’ years ago, warning of loss of Iraq an important

Water Resources Directorate in Karbala resource of the fisher resources in the event of
confirmed that retread in the rate of lake water is drought the lake,as we see in figures(10,11).
supplied to 5% of the amount of water in few

LR %

Figure 10- Applied Classification Method On The Scene Taken From Landsat+ Satellite Image At 2008.
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vegetation land

Figure 11- Landsat+ Satellite Image For Razaza Lake Producted In 2008.

Conclusion

1-Studing the topography of the area around
Alrazaza Lake to conclusion, decline water in
the lake.

2- Catchment area around the lake supplied it
quantity from rainfall that cannot be overlooked,
but because of the low rainfall led to low water
levels which is influential.

3 -.Because of the scarcity of water and causing
water to recede significantly in Razaza Lake.
Therefore, fish and many animals that lived in
the lake have become almost non-existent, and
this has affected many of those working in
fishing and also those who work in the grazing
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