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Land Suitability Assessment for Main Crops in the Northwestern
Coastal Zone of Egypt Using Remote Sensing and GIS
GISEVE— b2V PV EAVEICT FLBERREICETHEE
EEY O i S 14 ETE)
Adel Shalaby (Edypt)
Doctor of Philosophy
Graduate School of Science and Technology ' If

Tateishi Lab, CEReS |

The main objectives of this study are 1- to provide a recent perspective for land cover
types and land cover changes that have taken place between 1987 and 2001 and to examine
the capabilities of integrating remote sensing and GIS in studying the spatial distribution of
different land cover changes. 2 — to produce continuous soil attribute map which account for
the spatial variability of the soil 3- to develop a GIS based model for actual and potential



land suitability assessment for annual and perennial crops using non-conventional method
to produce continuous land suitability maps. Supervised classification and post-classification
change detection techniques were applied to Landsat images acquired in 1987 and 2001,
respectively, to map land cover changes in the Northwestern coast of Egypt. Ground truth
information collected during six field trips conducted between 1998 and 2002 and land cover
map of 1987 were used to assess the accuracy of the classification results. Using ancillary
data, visual interpretation and expert knowledge of the area through GIS further refined the
classification results. Post-classification change detection technique was used to produce
change image through cross-tabulation. Changes among different land cover classes were
assessed. During the study period, a very severe land cover change has taken place as a
result of agricultural and tourist development projects. These changes in land cover led to
vegetation degradation and water logging in part of the study area. A Geographic
Information Systems-based model for land suitability assessment for annual and perennial
crops was developed. Soil, climatic and landscape database as well as satellite image have
been integrated through Geographic Information Systems (GIS). A Landsat ETM+ image
dated 2001, was classified using maximum likelihood classifier to produce land use/land
cover map. Physical and chemical analyses of 57 soil profiles were interpolated to produce
continuous land characteristic maps that are relevant to the requirement of the considered
crops. These maps with climate and land cover map were integrated using GIS to produce
land suitability maps for guava, olive and date palm. Two types of land suitability maps were
produced in this study namely: Continuous land suitability maps and conventional land
suitability classified maps. For each of them six land suitability maps were produced for the
three crops in which three are for actual land suitability and the other three for potential
land suitability. It was found that the suitability was higher for date palm and watermelon
followed by olive and the lowest suitability was assigned for barley and wheat.

Global Percent Tree Cover Mapping Using Regression Tree Method
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An increasing carbon emission and rising concentrations of
Carbon Dioxide (CO2) in the atmosphere could have a variety of
serious environmental problems in this century. One possible strategy to reduce green house
gases with great potential is to use trees to sequester CO2. Trees, the most obvious part of a
forest, are critical structural members of a forest framework. Tree can either be a carbon
source 1n the case of decay or burning, or a sink in the case of carbon sequestration from
regrowth. Tree cover mapping programs for a large area are designed to provide data to meet
global science and policy requirements. The growing trees remove COz from the atmosphere
through the process of photosynthesis and store the carbon in plant structures. Different
percentages of tree cover store different amounts of carbon and the changes in tree cover, as
expressed in a greenness factor to effectively surrogate biomass, are used in the model to
calculate the annual changes of carbon. Very-high-resolution image, such as QuickBird with
0.60-m spatial resolution, for training data in global based mapping is required for better
discrimination between tree, herbaceous, grass, urban and bare areas within mix-land cover
areas. The percent tree cover estimation was accomplished using regression tree method.




The regression tree estimates a case’s target value in terms of its attribute values by
constructing a model containing one or more rules, where each rule is a conjunction of
conditions associated with a linear expression. An advantage of the regression tree is its
ability to effectively use proportional or continuous predictor data sets with different
measurement scales. The main objective of this study is to develop a method to map percent
tree cover with very-high-resolution of QuickBird images as training data or predicted
variable. The explanatory or predictor variables were extracted from MODIS data. The
percent tree cover information on an annual basis is an important parameter in order to
1mplement the Kyoto Protocol as committed by the United Nations Framework Convention
on Climate Change (UNFCC). The estimation of global percent tree cover was tried using 62
QuickBird images to obtain 1,166 cells as training data and 32-day composite MODIS 2003
data as predictor variables. The predictor variables consist of surface reflectance, normalized
difference vegetation index (NDVI), normalized difference soil index (NDSI) and Shadow
Index (SI). The resulted map provides a quantification of tree cover in entire regions of the
world, and provides information of dense or sparse tree cover percentage. The most
contributing predictor variables for estimating percent tree cover are average Sl, average
surface reflectance and average NDVI. This study produced better result (RMSE= 11.66)
compared to the result of University of Maryland (UM) with RMSE= 20.39. Regression tree
method is more robust than simple linear regression by producing RMSE of 11.71 lower than
22.13 as produced by simple linear regression method.

Application of portable automated lidar to the mass
extinction efficiency of tropospheric aerosols and cloud
classification in satellite images
(THREEHS A F—2MALEERBI7OVILOEE
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Doctor of Science
Graduate School of Science and Technology
Kuze Lab, CEReS

The recent increase in human activities has raised the aerosol loading into the atmosphere.
Since aerosols play an important role in the Earth’s radiation budget, the need for grasping
their impacts on the environment is increasing. This study aims to investigate some
fundamental properties of tropospheric aerosols and clouds using a portable automated lidar
(PAL) system. Lidar is a useful tool in probing the atmosphere, providing atmospheric
properties in detail. Here continuous observation of PAL is employed to obtain mass
extinction efficiency (MEE) of aerosols and cloud types.

MEE is the ratio of extinction coefficient and the mass concentration, and is related to the
particle size distribution. MEE values are measured using data from PAL observations and
ground-based PB-ray suspended particulate matter (SPM) concentration measurements.
Previous studies have shown that MEE values from measurements tend to exceed the ranges
that are expected from theoretical considerations. Here, by considering the effect of ambient
relative humidity, correction for an accurate retrieval of MEE values is presented. The
ambient SPM concentration is derived considering the hygroscopic effect of deliquescent
aerosol species. In a case study conducted during September 2005, it is demonstrated that
the large difference in humidity inside the instrument (48% on average) and outside the



observatory (78%) results in the MEE values that are approximately 55% lower after the
correction.

Validation of satellite cloud type classification is also presented in this study. Cloud
heights and cloud types are characterized from the lidar data observed by PAL and images
from the visible and thermal infrared channels of Advanced Very High Resolution
Radiometer (AVHRR) on board NOAA16 satellite. PAL data are used to adjust threshold
values of a cloud-type classification method by Inoue (1987) in the mid-infrared, split-
window data of AVHRR. Comparisons between the lidar signals and the cloud classification
results from the concurrent AVHRR images show that the classification method can
reasonably be applied to this mid-latitude case, although the split-window technique was
originally developed for tropical clouds.
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Assessment of Groundwater Quantity and Quality within the Dead Sea
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