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Abstract

Rangelands in Egypt are located in arid environments and being degraded as animal numbers expand to meet a growing
human population on a shrinking resource base. The object of this study was to map rangeland area in Wadi Umm Ashtan
using high resolution satellite imagery and characterize rangeland vegetation in these studied areas using ground vegetation
survey at wet and dry seasons. This study was carried out during the extended period from spring 2017 to autumn 2017 at
Wadi Umm Ashtan area in the North Western Coast of Egypt. Rangeland attributes were estimated in wet and dry seasons,
and rangelands vegetation measurements in seven representative sites were included plant density, coverage, frequency,
and importance value. Sentinel 2 high-resolution satellite imagery was used to map the major land cover and rangelands area
in the studied area. NDV1 and supervised classification were implemented and accuracy assessment of the produced classified
map was conducted. The results indicated that there were significant differences in rangelands vegetation characteristics as
affected by the interaction between the different studied sites of Wadi Umm Ashtan and dry and wet seasons during 2017.
The highest value of the plant coverage percentage of 47.8 % was recorded under site number seven, while the minimum
value was obtained under the fourth studied site at the study area. Significant differences were found between the different
studied locations and growth seasons in plant frequency, plant density, plant cover, and importance value. Overall accuracy
0f 83.57 % and Kappa Coefficient of 0.82 were achieved for the supervised classification of Sentinel 2 satellite image of the
study area. The highest value of user’s accuracies of 100% was recorded in Water class, followed by 95 % and 85 % for
rangelands and winter crops, respectively. These finding could be valuable for the development of sustainable management
plans of rangelands and Wadis and arid lands.
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Introduction

The rangelands in Egypt located in four main areas:
the North West Coast, the North East Coast, Sinai, Halaib
and Shalatin. The causes of rangeland degradation in the
Mediterranean coastal region of Egypt are mixes of
environmental, socio-political and socioeconomic
conditions .The North coast of Egypt is stretch from the
west coast of Alexandria in the east and the Egyptian-
Libyan borders at Salloum in the west of Egypt. The
grazing pattern in Egypt’s rangelands is continuous
grazing. The nomadic tribes move behind the grass and
the water, and with the development of some of these
communities, especially in the North West Coast, the rate

of stability has increased and grazing has become a higher
center near the residential communities of these tribes.

The Western Mediterranean Coastal land covered
about 2.3 million hectares is one of the richest phyto-
geographical regions in Egypt because of its relatively
high rainfall. It contains 50% of the total flora of Egypt
(El-Hakeem, 2017) and considered as one of the richest
grazing areas in the Egyptian costal region. This region
has more than 1000 species of Egypt flora (Boulos, 1995;
Tackholm, 1974), which vary in their physiological needs
and therefore their natural environments, which is
reflected in their distribution in different desert ranges.
Accordingly, natural vegetation of the North West Coast
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of Egypt is considered the most important source of animal
feed in this area. Grazing considered the most important
activity which represent the main economic source of
many Bedouins along the North West Coast Unfortunately
now this area under consideration suffers from decreased
rates of rain, and the replacement of natural flora with
other crops, overgrazing, urbanization, which led to
eliminate most of grazing areas in the North West Coast.
The common livestock types in the area including goats,
camels and sheep. Livestock in the study area depend
mainly on the natural vegetation to provide their nutrient
requirements. Rangeland productivity depends on various
factors including climate, soil, botanical composition and
rangeland management practices such as grazing patterns,
stocking rates and livestock grazing distribution.

Remote sensing has long been an important and
effective means for monitoring land cover with its ability
to quickly support broad, precise, impartial and easily
available information regarding the spatial variability of
the land surface (Hansen et al., 2000; Liu et al., 2003).
Moreover, remote sensing has potential for monitoring
rangeland production at different scales (Hunt Jr ef al.,
2003) whereas its advantage is that actual production for
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an entire area can be estimated, which is easier and less
expensive than ground sampling with small plots. There
is evidence that remote sensing manifest excellent to
conventional ground measurement methods, therefore
(Booth et al., 2005) enumerated four reasons: (1) it
facilities inclusive data collection by reducing that labor
demands for monitoring, (2) it minimize human bias by
limiting the effect of human judgment, (3) it is more
accurate and (4) it provides a permanent record of
information that can be retained for future scrutiny.
Therefore, all kinds of remote sensing were widely applied
in monitoring of rangeland production (Jansen et al.,2018;
Reeves et al.,2006; Sibanda et al.,2016; Xu et al.,2007),
land use and land cover (Langner ef al., 2007; Pan et al.,
2011; Tang and Zhang, 2002). Providing pertinent data to
ranchers and land manager to enhance management
outcomes has proved difficult using traditional in-field
monitoring approaches (Washington-Allen et al., 2006).
Qualitative methods are highly subjected and cannot
strongly be compared over time and between areas or
observers (Pyke et al., 2002). In-field quantitative
methods have been critiqued because data acquisition is
costly, data may not be representative of conditions
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Fig. 1: Location of Wadi Umm Ashtan study area at the North Western Coast of Egypt.
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Table 1: The average meteorological data of the period from 1999 to

2018 in Matrouh station, Marsa Matrouh, Egypt.
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outside of sampling locations, and the scale of data
collection rarely agrees with the spatial and

Table 2: Rangelands vegetation attributes of the different sites
and seasons in Wadi Umm Ashtan study area during

year of 2017.
Treatments Frequency Density | Cover
Sites
Site 1 8.27 cd 47.50g | 28.50c¢
Site 2 6.92 de 119.3d | 29.60c
Site 3 5.80¢ 86.50f | 30.80c
Site 4 9.34c 95.17e 25.70d
Site 5 13.61 ab 3713a | 4536a
Site 6 1240b 2023c | 37.38b
Site 7 15.70a 218.5b | 47.80a
LSDat0.05 1.67 6.92 2.70
Season
Spring 13.89a 222.1a | 4539a
Autumn 6.62b 103.8b | 24.65b
LSDat0.05 0.89 3.70 1.45

Table 3: The interaction effect between the different sites and seasons of
rangelands vegetation attributes in Wadi Umm Ashtan study area

Temperature (c°) | Relative | Rai- | Evapo-| Wind temporal scales of management, (Weltz et al.,
Month Max. Min. Mean | Humidity | nfall | ration | Speed [ 2003). On contrary, remotely sensed data are
(%) | (mm)| (mm) | (m/s) | spatial ant temporally proportionate and objective,
January | 1905 9.79 1423 | 6352 | 1582 7.11 | 551 | overcoming these critiques, and can provide
February | 2034 1094 15.61 6341 812 | 837 | 535 | wvaluable information on rangeland condition when
March | 2284 1277 1775 6301 | 613 [ 1022 | 527 | coupled with field data (Hagen et al., 2012).
April 25.18 1541 2037 64.86 422 | 1320 | 4.88 The main objective of mapping vegetation
May | 2766 1863 2329 | 6881 | 000 | 1703 | 480 | cover is to accurately determine the distribution of
June 2965 2168 2585 | 7132 | 000 | 202 | 509 | different plant species in a specific area. The first
July | 3070 2272 2687 | 7074 | 000 | 2105 | 483 | step in any monitoring and inventory program
August | 3014 2196 2621 | 6765 | 000 | 1967 | 435 | inyolves development of a vegetation map
September | 2830 1942 2391 | 6500 | 320 [ 1679 | 419 | (Holechek, 2011). The resulting maps can be
October | 2490 158 2027] 6433 | 1789 1318 | 423 | considered as an essential resource to assist natural
November | 2120 1236 1656 | 6535 | 2949 | 982 | 487 | resources or maintenance management and land
December | 1858 986 1401 | 6768 [3917] 793 | 502 | yge planning. Depending on the scale and
AV§rage - — (12404 — — | geographical context, vegetation can be described
rainfall by its physiological-ecological characteristics

leading to so-called formations such as grassland, shrubs
or forests, (McDermid et al., 2005). Conducting field
surveys to map natural vegetation requires high cost and
labour intensity, especially in remote areas such as Polar
Regions or many arid ecosystems; land mapping becomes
more logistically difficult. In recent decades, remote
sensing has contributed significantly to the mapping of
vegetation cover of remote areas and to specific plant
maps worldwide in global, regional and local scales (Cihlar,
2000; McDermid et al., 2005; Oldeland et al., 2010;
Mohamed, 2018). The primary object of this study was
to map rangeland area in Wadi Umm Ashtan using high
resolution satellite imagery and characterize rangeland
vegetation in these study areas using ground vegetation
survey at wet and dry seasons.

Materials and Methods

Description of the study area:
The study area, Wadi Umm Ashtan, is
located at 18 km west of Matrouh city. It is

during year 0f2017. located between 26° 57'36.4" t0 27" 05' 09" E
- and 31° 10' 50.2" to 31° 23' 7.5" N, covering

Frequenc Density (plant/m? Cover (% L
Sites quency | Se);g))ns )| (%) an area of about 130.44 km?. It is bounded by
Spring | Autumn| Spring | Autumn | Spring | Autumn the Wite;S};ed ZfS\Nad; ﬁ/{bg.Gmdata’sthe
Sitc 1 [10.90de| 5.63gh | 63.67g | 31.33ha| 30.70¢ | 26307z | Watershed of Wadi Senab, Mediterranean Sea,
Site2  [1050de| 333hi | 2147d | 240§ |29.65¢f] 29.55¢f | and the Libyan plateau from west, east, north,
Site3 | 860cf | 2991 | 1543¢ | 1867] | 4785¢| 13.75n | and south respectively, Fig. 1. The area under
Site4 | 1470¢ | 3.98hi | 1493¢ | 41.0h | 3745d]| [395h | Investigationasapartofnorth western coastal
Sites | 1560bc| 11.61d | 3667a | 3760a | 5735b | 3338¢ | Zone of Egyptis distinguished by three agro-
Site6 | 17.60ab| 720fg | 250.67c | 1540¢ | 49.50¢ | 2525 | ccological districts. District I extends up to 15
Site7 | 188a | 1259d | 355.67b | 8133f | 65.25a] 3035¢f | km from the coast with the deepest soils and
ISDat0.05 | 237 979 38 higher rainfall. Agricultural production systems
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Table 4: Characterization of rangelands vegetation attributes of Wadi Umm
Ashtan study area during spring season of 2017.

Scientific Freq- |Den-| Co- | Rela- | Rela- | Rela- | Impor
Name uency | sity | ver | tive | tive | tive | tance
(%) (%) |(%) | Freq- | Den- | Co- | Value
uency| sity | ver
(%) | (%) | (%)
Site 1
Aristida adscensionis 0.60 | 1.00 {025 | 550 | 1.57 | 0.81 | 7.89
Astragalus boeticus 0.60 | 067 | 0.1 | 550 | 1.05 | 033 [ 6.88
Astragalus hamosus 030 | 033005 | 275 | 052 | 0.16 | 3.44
Centaurea solstitialis L. | 030 | 033 |0.15 | 2.75 | 0.52 | 049 | 3.76
Deverra tortuosa 1.00 | 233 {025 | 9.17 | 3.66 | 0.81 [13.65
Echinopus spinosissimus| 030 | 033 | 0.1 | 275 | 0.52 | 033 | 3.60
Filago desetorum 030 | 033 {005 | 275 | 052 | 0.16 | 345
Garhadiolus hedypnais | 030 | 0.67 |0.05 | 2.75 | 1.05 | 0.16 | 3.96
Gymnocarpos decandrus| 0.60 | 233 | 04 | 550 | 3.66 | 1.30 | 1047
Haloxylon salicornicum | 0.60 | 133 | 0.7 | 550 | 209 | 228 | 9.88
Hordeum marinum 030 | 067 |01 | 275 | 1.05 | 033 [ 4.13
Lotus polyphyllus 0.60 [24.00| 2 | 550 |37.69 | 6.51 |49.71
Malva parviflora 030 | 067 |01 | 275 | 1.05 | 033 [ 4.13
Medicago littoralis 060 | 1.67 |02 | 550 | 2.62 | 0.65 | 877
Plantago cylindriea 0.60 | 067 | 0.1 | 550 | 1.05 | 033 [ 6.88
Salvia egyptiaca 1.00 | 5.67 |0.75 | 9.17 | 890 | 244 |20.52
Scorzonera alexandrina | 0.60 |1500] 1.1 | 550 |23.56 | 3.58 |32.65
Sonchus oleraceus 1.00 | 233 {045 | 9.17 | 3.66 | 147 |14.30
Thymelaea hirsuta 1.00 | 333 {238 | 9.17 | 524 |7752 [91.93
Total 10.90 |63.67|30.7 |100.00{100.00 {100.00{300.00
Site 2
Adonis dentatus 030 ] 033025 | 2.86 | 0.16 | 0.84 | 3.86
Astragalus boeticus 1.00 | 1400|145 | 9.52 | 652 | 489 |20.94
Centaurea solstiialis L. | 030 | 033 |01 [ 286 | 0.16 | 034 | 335
Conyza linifolia 0.30 | 033 1005 [ 286 | 0.16 | 0.17 | 3.18
Cutandia dichotoma 1.00 | 41.67| 14 | 9.52 | 1941 | 472 |33.66
Echinopus spinosissimus| 0.60 | 1.00 | 02 | 5.71 | 047 | 0.67 | 6.85
Erodium hirtum. 030 ] 033 ]0.05 | 286 | 0.16 | 0.17 | 3.18
Filago desetorum 030 | 1.67 {03 | 286 | 0.78 | 1.01 | 4.65
Gymnocarpos decandrus| 1.00 | 1233| 96 | 952 | 5.75 |32.38 | 47.65
Haloxylon salicornicum | 1.00 | 2.67 | 84 | 952 | 1.24 |28.33 |39.10
Legeum spartum 030 ] 1.00 | 0.1 | 286 | 047 | 034 | 3.66
Lotus polyphyllus 1.00 | 52.67| 2.1 | 9.52 |2453 | 7.08 |41.14
Noaea mucronata 1.00 | 1.33 1045 | 952 | 062 | 1.52 | 11.66
Paronychia argentea 030 | 033 (0.05 | 2.86 | 0.16 | 0.17 | 3.18
Plantago cylindriea 030 | 1.67 {025 | 2.86 | 0.78 | 0.84 | 448
Salvia egyptiaca 030 | 033 (005 | 2.86 | 0.16 | 0.17 | 3.18
Scorzonera alexandrina | 0.60 | 80.00| 45 [ 5.71 |37.27 |15.18 | 58.16
Sonchus oleraceus 0.60 | 267 {035 | 571 | 124 | 1.18 | 8.14
Total 10.50 {214.6729.65 {100.00{100.00 {100.00{300.00
Site 3
Adonis dentatus 0.60 | 21.00 (3.6 | 698 |13.61 | 7.52 | 28.11
Astragalus boeticus 030 | 400 (02 | 349 | 259 | 042 | 650
Table 4 Continued..........

in this Zone are predominately trees (fig, olive
and scattered almond and pomegranate) with
some cereal, small ruminant and limited
rainfed vegetables. District II extends from
5 to 15 km inland and the production system
have fewer trees and more cereal and
livestock. Last, district Il extends greater
than 15 km inland and it production system is
dominated by livestock with some cereal.

Climate in the study area:

The climate of NWCZ is characterized
as Mediterranean climate. The main
characteristic of the Mediterranean climate
is that it has two well defined seasons in the
year, with the rain period coinciding with low
temperatures (winter) while summers are hot
and almost completely dry. The same climate
condition is observed in the NWCZ; and this
zone is considered as an arid zone. This area
is distinguishes by a rainy unstable winter and
stable warm and dry summer. The other two
seasons are also characterized by unstable
climatic conditions, e.g., some storms during
spring and occasional sudden heavy rainfall
during autumn. Table 1 shows the average
meteorological data (1999-2018) in Matrouh
station. The average rainfall is around
124.04mm/year (Matrouh airport climate
station). The total amount of rainfall received
on the study area from November, 2016 to
April 2017 was about 98 mm.

Rangeland vegetation measurements:

This investigation was conducted in
spring and autumn seasons of 2017. At the
beginning of the study, seven sites were
selected along the valley that were
representing the rangelands vegetation of
Wadi Umm Ashtan area and measurements
were taken, 3 quadrates 4x5 m (20 m?) were
selected randomly in each site, in each
season. Plant species and families were fully
identified to the families level and named
according to Téckholm (1974) updated by
Boulos (2005). The following measurements
were done in each time of this study.

Plant Coverage percentage:

It is defined as the percentage of the
ground covered by the canopy of each plant
species. It was calculated according to the
following equation was described by Hanson
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Table 4 Continued.......... (1965).
Cutandia dichotoma 1.00 | 2500] 12 | 11.63 | 1620 | 2.51 3033 Coverage (%) =
Haloxylon salicornicum | 1.00 | 2.67 |272 |11.63 | 1.73 |56.84 | 70.20
Hordeum marinum 030 | 033005 | 349 | 022 | 0.10 | 381 Total of quadrat area for a species
Legeum spartum 0.60 | 400|025 | 698 | 2.59 | 0.52 [10.09 Total quadrat area (in units)
Lotus polyphyllus 0.30 | 3.00 {0.15 | 349 | 1.94 | 031 | 5.75
Malva parvilora 100 | 767|045 | 1163 | 497 | 094 | 17.54 x100
Medicago littoralis 030 03301 |349 | 022 | 021 | 391 a. Frequency percentage:
Plantago cylindriea 1.00 | 59.67| 3.6 |11.63 [38.66 | 7.52 |57.81 It was calculated according to the
Salvia egyptiaca 030 ] 200 |02 | 349 | 130 | 042 | 520 following equation was described by Hanson
Scorzonera alexandrina | 0.60 | 20.00| 06 | 698 |1296 | 1.25 |21.19 (1965) as the following:
Sonchus oleraceus 030 | 1.00 |0.15 | 349 | 0.65 | 0.31 | 445 Frequency (%) =
Thymelaea hirsuta 1.00 | 3.67 |10.1 | 11.63 | 238 |21.11 |35.11
Total 8.60 |154.3347.85 [100.00{100.00{100.00|300.00 |  Number of sampled quadratsin which species occurs

Site 4 Total number of quadrates sampled
Anacychus alexandrinus| 030 | 033 {0.05 | 204 | 022 | 0.13 | 240 x 100
Astragalus boeticus 030 | 1.00 |0.05 | 2.04 | 067 | 0.13 | 2.84 .
Astragalus hamosus 100 | 667 |07 | 680 | 446 | 1.87 | 13.14 b. Plant Density: Number of plants/m’
Centaurea solstiialis L. | 030 | 067 0.1 | 204 | 045 | 027 | 275 | W@ caleulated according to the following
Cutandia dichotoma | 100 |1433]095 | 680 | 9.60 | 254 | 184 | Sauation was described by Hanson (1965).
Deverra tortuosa 030 | 033 [0.05 | 204 [022 | 0.13 | 240 Plant Density (plant/m?) =
Echinopus spinosissimus| 0.60 | 1.33 104 | 408 | 0.89 | 1.07 | 6.04 . g .
Erodiun irtum 060 | 13302 | 408 | 089 | 053 | 551 Number of individual species 100
Garhadiolus hedypenais| 030 | 033 005 | 204 | 022 | 0.13 | 240 Area sampled (in unit)
Gymnocarpos decandrus| 1.00 | 933 | 45 | 6.80 | 6.25 | 12.02 |25.07 c. The importance value (IV):
Haloxylon salicornicum | 1.00 | 233 | 84 | 6.80 | 1.56 |22.43 |30.80 . .
Helianthemum lippii | 030 | 100 | 04 | 204 | 067 | 107 | 3.78 It calculated for different species
Iflago spicata 030 | 133 | 01 | 204 | 089 | 027 | 320 | @accordingto,(Ludwig, 1988) by calculating sum
Legeum spartum 060 1067 101 | 408 | 045 | 027 | 480 | of relative density, relative cover and relative
Lotus polyphyllus 100 | 833 |065 | 680 | 558 | 1.74 |14.12 | frequency for different species as follows :
Malva parvilora 030 | 033 005 | 204 | 022 | 0.13 | 240 | Importance value = Relative density +p
Medicago littoralis 030 | 067 (005 | 204 | 045 | 013 | 262 | Relative cover + Relative frequency.
Moltkiopsis ciliata 1.00 | 1.00 |035 | 6.80 | 0.67 | 093 | 841 Relative Density (%) =
Paronychia argentea 030 | 067 | 0.1 | 204 | 045 | 027 | 275 ) )
Plantago cylindriea 1.00 |73.00|445 | 6.80 |48.89 | 11.88 |67.57 Density for a species % 100
Salvia egyptiaca 1.00 [10.00| 09 | 6.80 | 670 | 2.40 [15.90 Total density for all specie
Scorzonera alexandrina | 0.60 | 900 | 05 | 408 | 603 | 1.34 | 1144 Relative cover (%) =
Sonchus oleraceus 030 | 333 |0.15 | 2.04 | 223 | 040 | 4.67
Thymelaea hirsuta 1.00 | 2.00 |142 | 6.80 | 1.34 |37.92 |46.06 Total Of Quadra[ area foraspecies
Total 14.70 Sl'4t19.35337.45 100.00 {100.00{100.00/300.00 Total of quadrat area for all species

1te

Aegilops kotschyi 1.00 {190.00{54 | 641 |51.82 | 942 | 67.64 x100
Anacychus alexandrinus| 0.60 | 467 1035 | 3.85 | 1.27 | 0.61 | 5.73 Relative Frequency (%) =
Asphodeius microcarpus| 1.00 |12.67 |52 | 641 | 345 | 9.07 | 1893
Avena fatua 060 | 167 [0.15 | 3.85 | 045 | 026 | 4.56 Frequency value for a species
Bromus rabens 030 | 133309 | 192 | 364 | 157 7.13 Total of quadrat area 100
Calendula micrantha 030 | 400 {05 | 192 | 1.09 | 0.87 | 3.89 o .
Capparis spinosa 030 | 033 [65 | 192 | 009 |1133] 1335 | 1 e satellite images and reference data:
Brassica tourneforttiic | 030 | 200 [12 | 192 | 055 | 209 | 456 The Sentinel satellite images obtained were
Carricatera annua 100 | 900 [09 | 641 | 245 | 1.57 | 1043 | downloaded from USGS Earth Explorer. The
Centaurea solstiialis L. | 030 | 667 |65 | 192 | 182 [1133] 1508 | image which covers the study area was

Table 4 Continued..........

extracted from these images. The other data



7314

Mahmoud A. Gomaa et al.

Table 4 Continued..........

Deverra tortuosa 030 | 03304 | 192 | 009 | 0.70 | 2.71
Didesmus bipinnatus 100 | 1.67 |02 | 641 | 045 | 035 | 721
Echinopus spinosissimus| 1.00| 3.00 |42 | 641 | 0.82 | 7.32 | 1455
Erodium hirtum. 060 | 1.330.15 | 3.85 | 036 | 026 | 447
Garhadiolus hedypenais| 030 | 23303 | 192 | 0.64 | 0.52 | 3.08
Haloxylon salicornicum | 0.60 | 2.00 | 3.5 | 3.85 | 0.55 | 6.10 | 1049
Hordeum marinum 0.60 | 2933| 1.8 | 3.85 | 800 | 3.14 |14.98
Limonium thouini 030 | 033005 | 1.92 | 0.09 | 0.09 | 2.10
Lotus polyphyllus 060 | 93306 | 385 | 255 | 1.05 | 744
Lycium shawii 060 | 500 |95 | 385 | 136 |16.56 |21.77
Mathiola longipetala 060 | 1.330.15 | 3.85 | 036 | 026 | 447
Medicago littoralis 1.00 | 9.00 |1.50 | 641 | 245 | 2.62 [ 1148
Noaea mucronata 030 | 133 0.80 | 1.92 | 036 | 1.39 | 3.68
Phalaris minor 030 | 267 {020 | 1.92 | 0.73 | 035 | 3.00
Schismus barbatus 0.60 | 4.00 {030 | 3.85 | 1.09 | 052 | 546
Silybium marianum 030 | 533(2.00 | 1.92 | 145 | 349 | 6.86
Sonchus oleraceus 030 | 133|010 | 1.92 | 036 | 0.17 | 246
Trifolium resupinatum 0.30 | 40.00(3.60 | 1.92 | 1091 | 628 |19.11
Trigonella stellate 030 | 267 {040 | 1.92 | 0.73 | 0.70 | 3.35
Total 15.60| 366.67/57.35 |100.00{100.00 {100.00 {300.00

Site 6

Adonis dentatus 0.60 | 233 {020 | 341 | 093 | 040 | 474
Aegilops kotschyi 0.60 | 9.67 |0.70 | 341 | 3.86 | 141 | 8.68
Anacychus alexandrinus| 1.00 | 18.67|1.35 | 568 | 745 | 2.73 |15.86
Anagallis arvensis 030 | 0.67(0.10 | 1.70 | 027 | 020 | 2.17
Arisarum vulgare 0.60 | 467 {035 | 341 | 1.86 | 0.71 | 5.98
Aristida adscensionis 030 | 2.00 {1.10 | 1.70 | 0.80 | 222 | 4.72
Asphodeius microcarpus| 1.00 | 9.33 19.60 | 568 | 3.72 |19.39 [28.80
Cardaria draba 0.60 | 0.67 |0.05 | 341 | 027 | 0.10 | 3.78
Carricatera annua 0.60 | 5331055 | 341 | 213 | 1.11 | 6.65
Centaurea solstiialis L. | 030 | 1.00 |025 | 1.70 | 040 | 0.51 | 2.61
Deverra tortuosa 1.00 | 1.00 |1.05 | 5.68 | 040 | 2.12 | 820
Didesmus bipinnatus 0.60 | 233 1030 | 341 | 093 | 061 | 495
Echinopus spinosissimus| 1.00 | 500 |4.70 | 568 | 1.99 | 949 |17.17
Erodium hirtum 0.30 | 1.00 {0.10 | 1.70 | 040 | 020 | 231
Garhadiolus hedypenais| 030 | 033 |0.15 | 1.70 | 0.13 | 0.30 | 2.14
Gymnocarpos decandrus| 0.60 | 2.00 |190 | 341 | 0.80 | 3.84 | 8.05
Haloxylon salicornicum | 0.60 | 3.67 |430 | 341 | 146 | 8.69 |13.56
Hordeum marinum 1.00 | 52.3314.60 | 5.68 [20.88 | 929 [35.85
Lycium shawii 030 | 1.33 {450 | 1.70 | 053 | 9.09 [11.33
Mathiola longipetala 1.00 | 11.00|0.80 | 5.68 | 439 | 1.62 | 11.69
Medicago littoralis 1.00 | 31.67|3.20 | 5.68 |12.63 | 646 |24.78
Noaea mucronata 1.00 | 3.00 |1.10 | 5.68 | 1.20 | 222 | 9.10
Onobrychis crista-galli | 030 | 033 {005 | 1.70 | 0.13 | 0.10 | 1.94
Phalaris minor 030 | 3.00 {0.15 | 1.70 | 1.20 | 030 | 3.20
Plantago cylindriea 0.60 | 64.33(2.65 | 341 |25.66 | 535 [34.43
Sonchus oleraceus 0.60 | 10.00{0.90 | 341 | 399 | 1.82 | 922
Thymelaea hirsuta 0.60 | 1.67 |4.60 | 341 | 0.66 | 929 |13.37
Trigonella stellate 0.60 | 233 {020 | 341 | 093 | 040 | 474
Total 17.60 {250.6749.50 {100.00{100.00 {100.00{300.00

Table 4 Continued..........

used in this study for reference and analyses
mainly include: digitized topographic maps, at
scale of 1:25,000 and ground reference data
obtained from land survey with hand held GPS
to determine the characteristics of sampling
points. The existence of ground-truth data is
needed for mapping and accuracy
measurement in the study area. ERDAS
IMAGINE software was used for performing
the digital image processing and analysing
such as geometric, radiometric correction and
classification. Meanwhile, ArcGIS is also used
to compliment the display and to process of
the data.

Supervised classification:

Supervised classification is a more
comprehensive procedure which uses
experienced human image analyst to recognize
and group pixels into class categories of
interest to user. The analyst picks several
samples of homogeneous pixel patterns on the
image calling training sites. Analysts identify
these sites by actually visiting the ground
location and making filed observation (ground
truthing) or by using past experience and skill.
In this study training set was established using
the “polygon” method by drawing polygons
around area representing a particular cover
class. A number of 7 classes were defined
(water body, beach sand, orchard tress,
rangeland, winter crops, man-made surface,
and rocky area). Accuracy assessment was
conducted and overall accuracy and other
accuracy assessment measurements were
calculated.

Results and discussion

Rangelands vegetation attributes of Wadi
Umm Ashtan:

a. Frequency:

Data presented in table 2 indicate the
effect of the different sites and seasons on
rangelands plant frequency of Wadi Umm
Ashtan study area during spring and autumn
of 2017. Results showed a great fluctuation
in plant frequency of studied locations in both
seasons, and there were significant differences
in plant frequency among the seven studied
sites and between the two studied seasons.
The highest plant frequency value of 15.7 was
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Table 4 Continued.......... of Wadi Umm Ashtan study area during spring
Site 7 and autumn of 2017. Results obtained revealed
Adonis dentatus 030 ] 033[0.05 | 1.60 | 009 | 0.08 | 1.77 | that, plant density was significantly affected
Aegilops kotschyi 0.60 [155.674.90 | 3.19 [43.77 | 751 |5447 | Dby the different studied locations of the study
Arisarum vulgare 030 | 033020 | 1.60 [ 009 | 031 [ 200 | area and growing season. The highest value
Aristida adscensionis | 030 | 1.00 [035 | 1.60 | 028 | 054 | 241 | plant density of 371.3 plant/m2 was observed
Artemisisa herba-alba | 060 | 400 [840 | 3.19 | 1.12 [1287 [17.19 | in site 5 of Umm Ashtan study area, and the
Asphodeius microcarpus| 1.00 | 367 [2.80 | 532 | 1.03 | 429 [1064 | lowestplant density value of 47.5 plant/m2 was
Bromus rabens 060 | 1233075 | 3.19 | 347 | 1.15 | 7.81 | observed at site 3. Plant density was greater
Calendula aegyptiaca | 030 | 033 (020 | 1.60 | 0.09 | 031 | 200 | in case of the last four studied sites as
Teucrim polium 0.60 | 067 [1.10 | 3.19 | 0.19 | 1.69 | 506 | compared with that of the other four studied
Carricatera annua 0.60 | 467|090 | 3.19 | 1.31 | 1.38 | 588 | sties. Concerning the effect of growth seasons
Centaurea solstiialis L. | 060 | 6,00 [320 | 3.19 | 1.69 | 490 | 9.78 | onplant density, results in table 2 revealed that,
Conyza aegyptiaca 030 | 2.00 {190 | 1.60 | 0.56 | 291 | 5.07 | the highest value of plant density was noticed
Deverra tortuosa 030 | 500|040 | 1.60 | 141 | 0.61 | 3.61 | in spring season, while the lowest value was
Echinopus spinosissimus| 0.60 | 1.00 [3.20 | 3.19 | 028 | 490 | 838 | recorded during the autumn season. This
Eragrostis sp. 030 | 1.67 |1.20 | 1.60 | 047 | 1.84 | 3.90 | indicate that spreading of plant per unit area
Erodium hirtum 0.60 | 2.00 |1.00 | 3.19 | 0.56 | 1.53 | 529 | depends mainly on the edaphic factors effect
Gymnocarpos decandrus| 1.00 | 7.67 |9.10 | 532 | 2.16 |13.95 [2142 | such as soil texture and soil depth, this could in
Haloxylon salicornicum | 030 | 033 1220 | 1.60 | 009 | 337 | 506 | turn reflect on more plant growth and number.
Hordeum marinum 030 | 333|030 | 1.60 | 094 | 046 | 299 [ These results are in agreement with those
Legeum spartum 1.00 | 28.00{4.30 | 532 | 7.87 | 659 |19.78 | obtained by El-Monayeri et al., (1979), El-
Limonium thouini 0.60 | 23.00|1.55 | 3.19 | 647 | 2.38 |12.03 | Shesheny (2007) and El- Morsy & Ahmed
Mathiola longipetala 0.60 | 1.33 1020 | 3.19 | 037 | 031 | 3.87 | (2010).
Medicago littoralis 100 | 667120 ] 532 [ 1.87 | 1.84 [ 9.03 .
Noaea mucronata 100 | 467 [350 | 532 | 1.31 | 536 [12.00 ¢. Plant coverage percentage:
Onobrychis crista-galli | 060 | 29.67|1.80 | 3.19 | 834 | 2.76 | 1429 Results in table 2 showed that the
Panicum turgidum 030 | 033|040 | 1.60 | 0.09 | 061 | 230 | performance of coverage percentage of the
Phalaris minor 060 | 933 (065 | 3.19 | 262 | 1.00 | 681 | natural vegetation which found through the
Plantago albicans 060 | 1.00 (050 | 3.19 | 028 | 0.77 | 424 | survey during the two studied seasons under
Plantago cylindriea 060 | 933090 | 319 | 262 | 1.38 | 7.19 | the different seven sites. Regarding the effect
Schismus barbatus 030 | 1433[1.10 | 1.60 | 403 | 1.69 | 731 | of the seven different studied sites on plant
Sonchus oleraceus 060 | 7.00 [090 | 3.19 | 1.97 | 138 | 654 | coverage percentage, results indicated that,
Spergularia marina 030 | 2.00 [0.70 | 1.60 | 056 | 1.07 | 323 | there was a significant effect of the studied
Stipagrostis lanata 030 | 1.00 [0.70 | 1.60 | 028 | 1.07 | 295 | locations on the coverage percentage in both
Suaeda vermiculata 060 | 567 [450 | 319 | 159 | 690 |11.68 | seasons. The maximum value of the plant
Thymelaea hirsuta 030 | 033]020 ] 1.60 | 009 | 031 [ 200 | coverage percentage of 47.8 % was recorded
Total 18.80 [355.67665.25 | 100.00(100.00{100.00(300.00 | under site number seven, while the minimum

recorded in site 7 of Umm Ashtan study area, and the
lowest plant frequency value of 5.8 was observed at site
3. This may be due to the changing of climatic condition
from season to another and from year to another. Similar
results were discussed by El-Shesheny (2007).
Concerning the effect of growth seasons on plant
frequency, results in table 2 revealed that, the highest
value of frequency percentage was noticed in spring
season, while the lowest value was recorded during the
autumn season.

b. Plant density (number of plants/m?):

Results in table 2 showed the effect of the different
sites and seasons on rangelands plant density (plant/ m?)

value was obtained under the fourth studied site at the
study area. Concerning the effect of growth seasons on
plant coverage percentage, results revealed that, there
was significant difference in coverage percentage
between spring and autumn seasons. The highest value
of plant coverage percentage was recorded in spring
season while the lowest value was obtained in autumn
season. It could be concluded that the more rainfall and
soil depth react together to induce more plant growth
and cover. These results are in accordance with those
obtained by El- Toukhy et al., (2002) and EI- Morsy
(2010).

Results presented in table 3 show that there were
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Table 5: Characterization of rangelands vegetation attributes of Wadi Umm
Ashtan study area during autumn season of 2017.

Scientific Freq- |Den-| Co- | Rela- | Rela- | Rela- | Impor
Name uency | sity | ver | tive | tive | tive | tance
(%) (%) |(%) | Freq- | Den- | Co- | Value
uency| sity | ver
(%) | () | (%)
Site 1
Anabsis aticulata 033 | 233/3.00 | 586 | 745 |11.41|24.72
Asparagus stipularis 033 ] 033|010 | 586 | 1.06 |68.44|110.67
Astragalus boeticus 033 | 033|010 | 586 | 1.06 | 038 | 7.31
Centaurea solstitialis L. | 0.66 | 7.33|0.60 | 11.72 12341 | 1.90 | 8.83
Deverra tortuosa 1.00 | 3.00| 1.50 | 17.76 | 9.58 | 8.37 | 4881
Echinopus spinosissimus| 033 | 0.33]0.10 | 586 | 1.06 | 5.70 | 33.04
Gymnocarpos decandrus| 033 | 0.33]0.10 | 586 | 1.06 | 038 | 7.31
Haloxylon salicornicum | 033 | 0.33]0.50 | 586 | 1.06 | 2.28 | 3741
Noaea mucronata 0.66 | 9.00|220 | 11.72 {2873 | 038 | 7.31
Thymelaea hirsuta 1.00 | 7.67|18.00 | 17.76 | 2447 | 038 | 7.31
Verbascum letourneuxii | 033 | 033]0.10 | 586 | 1.06 | 038 | 7.31
Total 5.63 |31.33]26.30 | 100.00{100.00/100.00{300.00
Site 2
Anabsis aticulata 1.00 | 5.67|17.50| 30.03 | 23.61 | 59.22|112.86
Gymnocarpos decandrus| 1.00 |12.33]2.50 | 30.03 |51.39 | 846 | 89.88
Noaea mucronata 033 | 033/005| 991 | 1.39 | 0.17 | 1147
Thymelaea hirsuta 1.00 | 5.67|9.50 | 30.03 | 23.61 |32.15| 85.79
Total 3.33 | 24.00|29.55|100.00100.00/100.00| 300.00
Site 3
Anabsis aticulata 1.00 |3.00|3.50 | 33.44 | 16.07 |25.45| 74.97
Gymnocarpos decandrus| 0.66 |8.67 [2.80 | 22.07 | 4642 |20.36 | 88.86
Noaea mucronata 033 1033]005| 11.04| 1.79 | 036 | 13.19
Thymelaea hirsuta 1.00 | 6.67|740 | 33.44 |35.71 |53.82 |122.97
Total 299 |18.67|13.75|100.00{100.00 {100.00|300.00
Site 4
Anabsis aticulata 1.00 | 5.67 {340 |25.13 | 13.82 |24.37 | 63.32
Deverra tortuosa 033 | 1.00 {0.10 | 829 | 244 | 0.72 | 1145
Gymnocarpos decandrus| 0.66 | 11.00|1.20 | 16.58 |26.83 | 8.60 | 52.01
Haloxylon salicornicum | 033 | 1.00 |1.00 | 829 | 244 | 7.17 | 1790
Noaea mucronata 0.66 | 10.67|2.10 | 16.58 | 26.02 | 15.05 | 57.65
Thymelaea hirsuta 1.00 | 11.67|6.15 | 25.13 | 28.46 |44.09 | 97.67
Total 3.98 |41.00 (13.95 {100.00|100.00/100.00{300.00
Site 5
Asparagus stipularis 033 ] 033 ]0.03 | 284 | 0.09 | 0.07 | 3.01
Asphodeius microcarpus | 1.00 | 13.33 |1.50 | 8.61 | 3.55 | 449 | 16.65
Capparis spinosa 1.00 | 1.33 |0.85 | 8.61 | 0.35 | 2.55 | 11.51
Centaurea solstitialis L. | 0.66 | 233 1035 | 568 | 0.62 | 1.05 | 735
Cynodon dactylon 1.00 1200.00{8.50 | 8.61 | 53.19 |2546 | 87.27
Deverra tortuosa 1.00 | 2.67 [0.50 | 8.61 | 0.71 | 1.50 | 10.82
Echinopus spinosissimus| 033 | 833 |0.50 | 2.84 | 2.22 | 1.50 | 6.56
Gymnocarpos decandrus| 033 | 1.00 |020 | 2.84 | 0.27 | 0.60 | 3.71
Haloxylon salicormicum | 1.00 | 1.67 |0.55 | 861 | 044 | 1.65 | 10.70
Lycium shawii 1.00 | 533 {320 | 861 | 142 | 959 | 19.62

Table 5 Continued..........

significant differences in rangelands vegetation
characteristics as affected by the interaction
between the different studied sites and seasons
during 2017. The highest frequency value of
18.8 was achieved in site number 7 at the
spring season, while the lowest frequency value
of 2.99 was recorded in site number 3 at the
autumn season. However, the highest density
value of 376 18.67 plant/m*was achieved in
site number 5 at the autumn season, while the
lowest density value of 18.67 plant/m* was
recorded in site number 3 at the autumn season.
Regarding cover percentage it was noticed that
the highest cover value of 65.25 % was
achieved in site number 7 at the spring season,
while the lowest cover value of 13.75 was
recorded in site number 3 at the autumn season.

d. Importance value (IV):

Detail characterization of rangeland
vegetation attributes in the seven surveyed sites
represented the vegetation types in Wadi Umm
Ashtan study area during spring and autumn
of 2017 are presented in tables 4 and 5.
Importance values are the efficiency method
to compare among species by studying the
relative density, relative coverage and relative
frequency for each species. Importance value
provides information could help in determining
which species from which habitat type is the
most adaptive and tolerant one to environment
stresses. Results showed the highest
importance values of plant species of 91.93,
58.16, 70.2, 67.57, 67.64, 35.85 and 54.47%
were achieved by Thymelaea hirsuta,
Scorzonera alexandrina, Haloxylon
salicornicum, Plantago cylindriea, Aegilops
kotschyi, Hordeum marinum , and Aegilops
kotschyi for site from 1 to 7, respectively in
spring season of2017. While in autumn season
0f2017, the highest importance values of plant
species of 110.67,112.86, 122.67,97.67,87.27,
75.95 and 36.93% were achieved by
Asparagus stipularis, Anabsis aticulata,
Thymelaea hirsuta, Thymelaea hirsuta,
Cynodon dactylon, Thymelaea hirsuta, and
Thymelaea hirsuta for site from 1 to 7,
respectively

Rangelands vegetation and land use of
Wadi Umm Ashtan:

The classification of target classes was
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Malva parvilora 0.33 | 50.00{0.60 | 2.84 | 1330 | 1.80 |17.94
Mathiola longipetala 033 ]| 16.67|1.00 | 2.84 | 443 | 3.00 |10.27
Panicum repens 033 ]| 16.67|7.00 | 2.84 | 443 |2097 [ 2825
Peganum harmala 033 ] 033005 | 2.84 | 0.09 | 0.15 | 3.08
Polygonum senegalense | 033 | 033 |0.05 | 2.84 | 0.09 | 0.15 | 3.08
Rumex vesicarius 033 ] 667|050 | 284 | 1.77 | 1.50 | 6.11
Silybium marianum 033 ]| 1.67 {040 | 2.84 | 044 | 1.20 | 448
Sonchus oleraceus 033 | 667050 | 284 | 1.77 | 1.50 | 6.11
Thymelaea hirsuta 0.66 | 0.67 |0.10 | 5.68 | 0.18 | 030 | 6.16
Trifolium resupinatum 0.33 | 33.33|2.00 | 2.84 | 887 | 599 |17.70
Varthemia candicans 033 | 667 |5.00 | 2.84 | 1.77 | 1498 | 19.59
Total 11.61 {376.0033.38 {100.00{100.00 {100.00{300.00

Site 6
Arisarum vulgare 0.60 [43.33|5.00 | 833 |28.14 | 19.80 | 56.27
Asphodeius microcarpus| 1.00 [12.00|1.20 | 13.89 | 7.79 | 475 (2643
Capparis spinosa 0.60 | 1.00 {045 | 833 | 0.65 | 1.78 |10.76
Centaurea solstitialis L. | 030 | 033 |0.05 | 417 | 022 | 020 | 4.58
Cynodon dactylon 0.60 |56.67|1.20 | 833 |36.80 | 4.75 | 49.88
Deverra tortuosa 0.60 | 7.00 {0.75 | 833 | 455 | 297 [15.85
Gymnocarpos decandrus| 1.00 | 7.33 |2.75 | 13.89 | 4.76 | 10.89 |29.54
Haloxylon salicormicum | 0.60 | 2.00 |0.35 | 833 | 1.30 | 1.39 |11.02
Lycium shawii 030 | 0.67 {040 | 417 | 043 | 1.58 | 6.18
Marrubium alysson 0.30 | 1.00 {0.10 | 4.17 | 0.65 | 040 | 5.21
Noaea mucronata 0.30 | 333 {050 | 417 | 2.16 | 1.98 | 831
Thymelaea hirsuta 1.00 19331250 | 13.89 [12.55 |49.50 | 75.95
Total 720 {154.00225.25 {100.00{100.00/100.00|300.00
Site 7

Arisarum vulgare 0.66 | 467030 | 085 | 574 | 099 | 7.57
Aristida Adscensionis 033 ] 1.67|020 | 042 | 205 | 0.66 | 3.13
Artimisia herba- alba 0.66 | 10.67|4.10 | 84.69 | 13.12 | 13.51 | 2747
Asparagus stipularis 033 ] 033005 | 042 | 041 | 0.16 | 1.00
Asphodeius microcarpus | 1.00 | 1333370 | 1.28 |16.39 |12.19 [29.87
Atriplex halimus 033 ] 033250 | 042 | 041 | 824 | 9.07
Capparis spinosa 0.66 | 067030 | 0.85 | 0.82 | 0.99 | 2.66
Centaurea solstitialis L. | 033 | 0.67 [0.10 | 042 | 0.82 | 033 | 1.57
cynodon dactylon 033 ] 333|025 | 042 | 410 | 082 | 535
Deverra tortuosa 066 | 1331120 | 085 | 1.64 | 395 | 6.44
Haloxylon salicormicum | 0.66 | 1.00 [0.15 | 0.85 | 1.23 | 049 | 2.57
Helianthemum lippii 1.00 | 3.67055 | 1.28 | 451 | 1.81 | 7.60
Herniaria hemistemon 1.00 | 467050 | 1.28 | 5.74 | 1.65 | 8.67
Lycium shawii 033 ] 067280 | 042 | 0.82 | 923 | 1047
Noaea mucronata 0.66 | 133020 [ 085 | 1.64 | 0.66 | 3.15
Panicum turigdum 0.66 | 13.67|0.60 | 0.85 | 16.80 | 1.98 [19.63
Phalaris minor 033] 067]030 | 042 | 082 | 099 | 2.23
Suaeda vermiculata 1.00 | 533080 | 1.28 | 656 | 2.64 | 1048
Teucrium polium 033] 033005 | 042 | 041 | 0.16 | 1.00
Thymelaea hirsuta 1.00 | 3.00(9.70 | 1.28 | 3.69 |31.96 [36.93
Thymus vulgaris 0.33 | 10.00|2.00 | 042 | 1230 | 6.59 |19.31
Total 12.59 81.33/30.35 {100.00{100.00 {100.00 {300.00

achieved using thresholds of normalized difference
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vegetation index (NDVI) and mean of
spectral features of the original bands i.e. blue,
green, red, and near infrared. Then, reference
data were collected and supervised
classification was implemented to classify the
study area into the major land cover/land use
types. Fig. 2 shows classified land cover map
produced using NDVI algorithm which was
calculated from Sentinel 2 satellite image. As
reported by Kindu et a/., (2013), NDVI values
were used in Landsat images segmentation
and to classify land into vegetation and non-
vegetation classes.

Results of accuracy assessments of the
classified map are shown in table 6 and Fig.
3. A confusion matrix was produced
summarizing all tabular out but data from
ArcGIS rendering Table showing how the
random points within each class were
classified, the producers and user’s
accuracies, overall accuracy, overall Kappa
statistic for all classes are presented in table
6. Overall accuracy of 83.57 % and Kappa
Coefficient of 0.82 were achieved for the
supervised classification of Sentinel 2 satellite
image of the study area. The highest value of
user’s accuracies of 100% was recorded in
Water class, followed by 95 % and 85 % for
rangelands and winter crops, respectively.
Regarding the producer’s accuracies all beach
sand, rangelands, and man-made (urban
areas) recorded 100 %. Our finding regarding
accuracy assessment values of classified high
resolution satellite images are in accordance
with Mohamed et al., (2011) and Kux and
Souza (2012). Most of rangelands area with
high cover was located to the south of the
study area, while heading toward the north of
the Wadi much agriculture lands of orchard
tress were mapped, which was located mainly
in the main stream of the Wadi. Results
indicated that Sentinel 2 satellite imagery
combined with field rangeland vegetation
survey have great potential in mapping land
cover/land use and rangelands areas at arid
lands.

Conclusion

Characterization and mapping native plant

species at the north western coast of Egypt indicated
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Table 6: Error matrix generated from classified map and reference data for spring
of 2017 Sentinel 2 satellite image of Wadi Umm Ashtan study area at

Mahmoud A. Gomaa et al.

classification of high resolution Sentinel
2 satellite imagery combined with field

NWC of Egypt. rangeland vegetation survey showed
Reference data great potential in mapping land cover/land
= | & 2 2 use and rangelands areas at arid lands.
. . ] = & = e = g s ;
Classification Sl = | 8| = | & = 2 |2 5 Efforts to improve degraded rangeland
data = S22z B % E z g 2 and conservation of native plants species
E = g -§ 5 = § 2|7 g could include collecting of natural seeds
a 5 = = S5 of some valuable forage shrubs such
Water 1|2 7 0 0 0 0 | 0|27|7407 | Medicago  arborea, Periploca
Beach Sand 21 0| 13| O 0 0 0 | 0 [13]|10000 | angustifolia, Atriplex nummularia,
Orchard Trees 31010 141 0 0 | 0[15|9333 | Retama raetam and Thymus capitatus,
Rangeland 41 00| 0| 19| 0] 0 | 0|19]10000| and propagation of native plants though
Winter Crops 50100 0| 0| 17] 0 |2]|19]|847 | seedling production, in addition to the
Man- made 6| 0] 0| 0] 0| 0] 16 | 0]16]|10000| development of sustainable rangeland
Rocky area 71010 6 | 0 3 4 | 1831|5806 | management plans, and controlling
Total 200 20 |20 | 20 | 20 | 20 | 20 |117 livestock numbers.
Producer Accuracy | 100 |65.00{70.00|95.00 | 85.00| 80.00 | 90.00
Overall Accuracy 83.57% References
Kappa value 0.82 Booth, D. Terrance, S.E. Cox, C. Fifield, M.

that there are several plants species with multipurpose
usage including animal feed and medicinal use are
common on the region. During the spring season rangeland
of Wadi Umm Ashtan showed high values of plant
frequency, plant density, and plant coverage compared
to autumn season. Results indicated that supervised
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Fig. 2: Classified map based on Normalized Difference Veg-
etation Index (NDVI) algorithms for Wadi Umm Ashtan
study area at Northwestern Coast, Egypt produced
from Sentinel 2 satellite image acquired at spring, 2017.

Fig. 3: Classified map of Wadi Umm Ashtan study area at
Northwestern Coast, Egypt produced from supervised
classification of Sentinel 2 satellite image acquired at
spring, 2017.
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