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ABSTRACT
Hoda Nour Eldin Hafez Mashhour: Characterization and Assessment
of Land Degradation in West Nile Delta Region Using Remote
Sensing and GIS. Unpublished PhD. Thesis, Department of Arid
Land Agricultural Graduate Studies and Research Institute, Faculty
of Agriculture, Ain Shams University, 2021.

Land degradation is considered a worldwide problem, which has
negative impacts such as environmental hazards, loss of biodiversity, a
higher food prices, food insecurity, climate changes and ecosystem
services. The study aims to characterize and assess land degradation in
Wadi El Natrun area and its outskirts using Remote Sensing and GIS
applications. To fulfill this objective, Landsat data of TM 5 in 1998 and
2008 and Landsat-8 in 2018 were used. Supervised classification
technique was performed to track changes in land cover of the study area.
ASTERDEM, TM image 2018 and topographic maps (1:50000) were
used to identify of the different physiographic units. A total number of 85
of soil surface and 7 very deep soil profiles were dug. Soil samples were
collected for lab analysis. IDW interpolation method was employed for
mapping three types of land degradation. Desertification sensitive spatial
modeling was used for determining the desertification index in the study
area. Land suitability was assessed using ASLE software on basis of the
rates of crop requirements. The study indicated that there was a noticeable
change in the land cover during the duration of 1998-2008 and the
duration of 2008-2018. Results showed increases in cultivated area and
urban area meanwhile bare area were decreased. The study revealed that
the cultivated area was remarkably increased recording 5.9 % at 1998,
32.8 % at 2008 and 54.2 % at 2018 of the total study area. However, the
percentage of bare land decreased as 93.1%, 66.1 and 44.5 at 1998, 2008
and 2018 respectively. The delineated physiographic units within the
study area are dissected rock land, alluvial terraces, gullied piedmonts,
wadis, playa, sabkha, aeolian plain and aeolian dune. Salinity map
explained that the very slightly saline soils represented 55.9 % while the



slightly saline soils represented 17.4 % of total area. The Non-saline soils
and moderately saline soils occupied 16.7 % and 0.9%. Strongly saline
soils affected by salts represented 15.4% from total area and sodic soils
occupied 5.7 %, while saline — Alkaline soils represented 2.9 %.
Desertification index indicated that the majority of the study area was
covered by low sensitive areas amounting (66.6 %). However, the very
sensitive areas were recorded (6.6 %). The total recorded areas of
moderately sensitive and sensitive classes were nearly the same levels;
9.8 % and 8.3 %, respectively. Land suitability map for some crops
explained that the study area was highly suitable for Olive by only 52.1
and suitable for potato by 66.4. However, the suitable areas for
watermelon and pepper were 59.7 % and 66.4 % respectively.
Keywords: Physiography, land Cover, Land degradation, Remote
Sensing, GIS, Desertification, Land suitability and
Wadi El Natrun.



ACKNOWLEDGMENT

The author likes to express her sincere thanks and gratitude to Dr.
Abd Elaziz Saad Sheta, the Professor Emeritus of Pedology, Soil
Science Department, Faculty of Agriculture, Ain shams University, for
his support and introducing all facilities needed during the phases of this
study.

The author also wishes to express gratefulness and thanks to Dr.
Mohamed Zaky EI-Shinawy, Professor of Horticulture, Faculty of
Agriculture, Ain shams University for his support and endless help
throughout the whole investigation.

The author also wishes to express thanks to Dr. Mohammed
Saifeldeen Abd- El Wahed, for his encouragement and help.

Appreciations and kind thanks are due to Adel Abd Elhamid
Shalaby, Prof. of Soil Sciences and head of Land use division, NARSS
for his continuous support and guidance.

Thanks are due to the staff members of Department of Arid
Land Agricultural Graduate Studies and Research Institute, Faculty
of Agriculture, Ain Shams University, for their help throughout the time
of this work. Also these appreciations and thanks to the staff members of
Department of Soil Sciences , Faculty of Agriculture, Ain Shams
University, for their help throughout the time of this work.

Deep thanks should be expressed to staff members of the National
Authority for Remote Sensing and Space Sciences (NARSS),
particularly Prof. Mohamed Zahran (NARSS Chairman) and the
division of environmental studies and land use for the continuous help
from the beginning of this work till the end with all required materials and
support.

Kind appreciations are due to the project participants entitled
"Land Resources Assessment for Optimum Land Use Planning On the
desert side of Al-Beheira governorate (selected as case study from new



development Areas)” funded by the National Authority for Remote
Sensing and Space Sciences.

Sincere thanks and appreciations are extended to Prof. Sayed
Medany, Dr. Nagwan Afify, Prof. Abd-Alla Gad and Prof. Sayed
Salama, in NARSS for their precious time, kind guidance, help and
continuous support.

The author dedicates this thesis to her family: mother, father,
husband, sisters and brothers for their support and patient as well as they
pray that realize her target.



CONTENTS

LIST OF TABLES
LIST OF FIGURES
ABBREVIATION TABLE

1-
2-

INTRODUCTION
REVIEW OF LITERATURE
2.1 Land degradation
2.2 Types of land degradation and negative impacts
2.2.1 Soil erosion
2.2.2 Causes of erosion
2.2.3 Chemical deterioration
2.2.4 The negative impacts of chemical deterioration
2.2.5 Physical deterioration
2.2.6 The negative impacts of physical deterioration
2.2.7 Biological deterioration
2.3 Assessment methods for land degradation
2.3.1  Agro-ecological methodology
2.3.2  Rangeland health and condition assessment
2.3.3  Visual soil — field assessment tool
2.3.4  Grazing gradient method
2.3.5 Remote sensing applications
2.4 Land degradation in Egypt
2.5 Land degradation in Wadi EI Natrun depression
MATERIAL AND METHODS
3.1 Description of study area
3.2 Remote sensing data

3.3 Data preprocessing

Vi
VIl

© 00 9 &~ A BB WO W

W W W W W N N DN DD PP = =
~N &~ AP 2 0O Ol P O O N OO O W



3.4 Physiography analysis

3.5 Field work

3.6 Laboratory analyses

3.7 Data processing

3.7.1 Supervised classification

3.7.2 Accuracy assessment

3.7.3 Post-classification change-detection
3.8 Land cover classification

3.9 Land degradation

3.10 Desertification sensitivity assessment
3.11 Land suitability assessment

3.12 Selected crops for land utilization in the study area
3.12.1 Olive

3.12.2 Potato, watermelon and pepper
RESULTS AND DISCUSSIONS

4.1 Setting up landscape configuration

4.2 Physiographical units of the study area
4.2.1 Dissected rock land

4.2.2 Alluvial terraces (relatively high)
4.2.3 Alluvial terraces (relatively low)
4.2.4 Gullied piedmont

425 Wadi

4.2.6 Playa

4.2.7 Sabkha

4.2.8 Aeolian plain

4.2.9 Aeolian dunes

4.3 Sub-set area for monitoring and assessment studies

4.3.1 Land cover assessment

39
40
40
41
42
42
43
43
44
47
50
53
50
51
53
53
53
54
54
56
59
61
61
66
68
70
70
70



4.3.2 Monitoring land cover changes

4.3.3 Situating land degradation occurrence.

4.3.4. Desertification sensitivity analysis
4.3.5. Land suitability for some crops

5- SUMMARY

6- REFERENCE

APPENDIX

ARABIC SUMMARY

73
79
86
97
102
115



Table (1)
Table (2)
Table (3)
Table (4)
Table (5)
Table (6)
Table (7)
Table (8)
Table (9)

LIST OF TABLES

: The climatic data of the study area.

: The parameters and weights of soil quality

: The parameters and weights of vegetation quality

: The parameters and weights of management quality.
: Capability and suitability classes

: Areas of the physiographical units of the study area

: Analytic data of profile No.1

: Analytic data of profile No.2

: Analytic data of profile No.3

Table (10): Analytic data of profile No.4
Table (11): Analytic data of profile No.5
Table (12): Analytic data of profile No.6
Table (13): Analytic data of profile No.7

Table (14): Areas and percentages of LC classes in the study area.
Table (15): Accuracy statistics for the classification result of 2018
Table (16): Monitoring LC during the period 1998-2018 in the study

area

Table (17): Annual increase/decrease in LC classes during the periods

of study area

Table (18): Salinity classification in the study area

Table (19): ESP classification in the study area

Table (20): pH classification in the study area.
Table (21): The areas of degraded soils
Table (22): Soil quality classes in the study area.

Table (23): Vegetation quality classes in the studied area

Table (24): Management quality classes in the studied area

80
82
83
85
87
88
89



Table (25): Desertification sensitivity classes of the studied area
Table (26): The areas of suitability of olive

Table (27): The areas of suitability of potato

Table (28): The areas of suitability of watermelon

Table (29): The areas of suitability of pepper

Table (30): Physical and chemical analyses of surface soil samples

91
93
95
96
97
115



