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Abstract
The objective of this study is to investigate the spatial-temporal land

use/land cover (LULC) changes of Shomadi area at Renk County in Upper Nile

State - Sudan.
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The huge potentiality and the rich vegetation cover of Shomadi area is
seriously deteriorated due to increasing irrational anthropogenic activities.

All attempts to manage these resources in sustainable manner failed due to
limitation of information. Therefore it became necessary to carry out this study
with the objective to produce thematic maps for the period 1973-2010 which can
facilitate capabilities of planning, monitoring and management of these
resources.

To achieve this objective, field work is carried out. This includes geospatial
technology (Remote sensing, GPS and GIS), where Landsat images (MSS, TM)
and SPOT-5 of November 1973, November, 1987 and November 2010
respectively are used. Images pre-processing and classification are performed
adopting object oriented (O.0O) segmentation technique. As a result, seven
classes level-1 are obtained. Along with this, soil samples are taken. They are
analyzed in the laboratory to investigate the NPK, soil pH and Electrical
conductivity. Then accuracy assessment is carried out. An overall accuracy (OA)
of 94.09% and kappa accuracy of 91.26% are obtained.

Nevertheless, vegetation attributes are also studied by Muller method, the
so called “Point Centered Quarter method (P C Q)”. Moreover, secondary data
are collected; observations are listed, personal interviews and questionnaire are
also conducted.

The field data are analyzed by SPSS, GIS and PC. However, the results of
ERDAS imagine version and statistical analysis showed a remarkable decrease in
forest lands from 48% to 25%, water bodies from 0.9 % to 0.5%, swamp area
from 1.4% to 1.3% during 1973-2010. While data of the mechanized rain-fed
farming reflected continuous gain from 16% in 1973 to 29% in 2010. However,
similar trend of change showed by rangeland which was 33% of the total area in
1973 and it became 43.1% in 2010. The irrigated agriculture was 1% of the total

area in 1973, but increased in 2010 to become 1.6% of the total area.
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The settlement area was not shown in 1973 because of application of Low
and Medium Resolutions (MSS and TM), but it is shown up when high
resolution (SPOT-5) is applied in 2010 to represent about 0.03% of the total area.

The frequency distribution of the dominant species showed great variability
depending on soil type, pattern of rainfall distribution and severity of human
activity.

The tree density ranges between 28-1639 trees/ ha. where Acacia mellifera
reflected the highest frequency distribution (96%), followed by Cadaba
rotundifolia (59%) and Acacia nubica (44%), meanwhile the Albizzia
sericocephala showed the lowest value of frequency (1%).

In conclusion, irrational land use/land cover resulted in decrease of
vegetation lands, losses of wildlife and habitats, negative impact on hydrological
cycle, socio-economic and environmental settings.

The study recommends the introduction of new farming system of profound
produce and compatible with environmental settings and sustainable to
development projects.

Afforestation of the mechanized rain-fed areas with suitable A. species.

Further study is needed to quantify reported water regime change,
vegetation and games endangered and extinction species and the underlying
factors responsible using high resolution satellite images.

Introduction of new rules and ordinances that regulate vegetation and land
use utilization. Also; the local communities should be participation in

formulating and implementing these rules and ordinances should be encouraged.

(;)A_)J ' UO'AJ.Q:
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Classification for Land Use Statistics: Eurostat Remote Sensing

Programme.

Carbon dioxide.

Values or digital numbers.

Electrical Conductivity.

Energy Magnetic Radiation.

Environmental and Natural Resources Research Institute.

Enhanced Vegetation Index.

Enhanced Thematic Mapper Plus..
Earth Resource Satellite-1

False Color Composite.

Forest Pest Management Program.

Nationa Aeronautic Space Administration.
California Department of Forestry’s.
Forest Resource and Assessment Program.

Earth Resources Data Analysis System.

Food and Agriculture Organization of the United Nations.
Geographic Information System.

Global positioning System.

Ground Control Points.

Gramm-Schmidt.

Hybrid Change Detection.

Indian Remote Sensing Satellite.

Land Cover.

Land use land cover.

Land Utilization Types.

Land Use Land classification.

Land Use and Land Cover Change.

Multi- scanner sensor.

Millennium Ecosystem Assessment.

Moderate Resolution Imaging Spectroradiometer.
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NGOs Non Governmental Organizations.

NDVI Normalized Difference Vegetation Index.
NPK Nitrogen, Phosphorous and potassium.
JRC Joint Research Centre.
JPEG Joint Photographic Experts Group.
PH Base (10) of the activity of hydrogen ions (H") in solution.
PCA Principal Component Analysis.
PC Personal Computer.
PAT Population, Affluence, and Technology.
PCC Post-Classification Comparison.
PCQ point-centered quarter method.
RS Remote sensing.
UCD Usupervised Change Detection.

SIC Standard Industrial Classification system.
OE Omission Error.

CE Commission Error.

PA Producer accuracy.

UA User accuracy.

OA Over all accuracy.

0.0 Object Oriented classification technique
KA Kapa Accuracy.

STCA Spectral-Temporal Combined Analysis.
PAT Population, Affluence, and Technology.

SPOT HRV Satellite Probatoire d'Observation de la Terre (SPOT) high
resolution visible image

SPSS Statistical Package for Social Sciences.
TCA Thematic change analysis.

KC Tasseled Cap.

™ Thematic Mapper.

UT™ UinversalTranfer Marchater.

uv Ultra Violet.

USGS Unites States Geographic Society.
VCF Vegetation Continuous Field.

USDA United States Department of Agriculture.
WBE World Bank and Environment.

WRI World Resources Institute.
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http://en.wikipedia.org/wiki/Activity_(chemistry)
http://en.wikipedia.org/wiki/Hydrogen_ion

Geometric/Geodetic: The positional accuracy with which the image
represents the surface (pixel coordinates vs. known ground points)
Spatial: The accuracy with which each pixel represents the image
within its precise portion of the surface and no other portion
Spectral: The wavelengths of light measured in each spectral
"band" of the image

Radiometric: Accuracy of the spectral data in representing the
actual reflectance from the surface.

Satellite imagery: Remote sensing imagery gathered by earth-
orbitingsatellites, including Landsat and Spot. Images are in specific
wavebands (visible, infrared, etc.) which may be combined for
purposes of interpretation. Images look like photographs but are not
obtained by photographic methods, hence the term "images" or
"imagery". Data from satellite imagery can be interpreted visually or
analysed by computers in digitized form; they can also be entered
directly into geographic information systems.

Digitization: A process of converting an image recorded on
photographic film (radar, aerial photographs or thermal infera red)
into an ordered array of pixels.

Image restoration: Restoration processes are designed to
recognize and compensate for error and geometric distortion that
occurs during the transmission, scanning, and recording processes
Multispectral sensor: is characterized as a passive sensor. Passive
sensors: record energy that is naturally reflected or emitted from a
target. In active sensors: supply their own source of energy, directing
it at the target in order to measure the returned energy.

A spectral band: is a data set collected by the sensor with
information from discrete portions of the electromagnetic spectrum.a
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range of electromagnetic radiation ranging from cosmic waves to
radio waves.

A signature: is a set of statistics that defines the spectral
characteristic of a target phenomenon or training-sites.

Spatial resolution: is the minimum size of terrain features that can
be distinguished from the background in an image, or the ability to
differentiate between two closely spaced features in an image. It is
also defined by the area on the ground that a pixel represents in a
digital image file.

Resolution: is an important term commonly used to describe
remotely sensed imagery. However, there are four distinct types of
resolution that must be considered. These four types of resolution
are spatial, spectral, radiometric, and temporal. These resolution
characteristics help to describe the functionality of both remote
sensing sensors and remotely sensed data (ERDAS, Field Guide,
1999). Different types of resolution are known. These are:

Spectral resolution: it refers to the number and dimension of

specific wavelength intervals in the electromagnetic spectrum to

which a sensor or sensor band is sensitive or can record. Wide

intervals in the electromagnetic spectrum are referred to as coarse

spectral resolution, and narrow intervals are referred to as fine

spectral resolution.

Radiometric resolution: it refers to the dynamic range, or

number of possible data file value in each band. This is referred to

by the number of bits into which the recorded energy is divided.

The total intensity of the energy, from 0 to the maximum amount,

the sensor measures is broken down, for example, into 256

brightness values for 8-bit data. The data file values range from O,

for no energy return, to 255, for maximum return, for each pixel.
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Temporal resolution: is a measure of how often a given sensor
system obtains imagery of a particular area, or how often an area
can be revisited. The temporal resolution of satellites are on a fixed
schedule. The fixed schedule of satellites allows for more repetitive
views. This revisit capability makes it possible to use several passes,
perhaps covering two or three seasons or multiple years, for
interpretation. In addition, new satellite technology is incorporating
pointable or directional sensors allowing for even quicker revisit
capabilities. Temporal resolution is an important factor to consider in
change detection studies. Landsat 5 can view the same area of the
globe every 16 days (Wilkie & Finn, 1996).

Computer-Computable Tapes (CCTs): data aquired by sattelites
are recorded on CCTs, which can be read and processed by
computers.

Digital numbers (DN’s): It is the numerical value that records the
imtensity of electromagnetic energy measureed for the ground
resolution cell represented by the pixel.
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