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Measuring the rural access index for the locality of South Gezira
in the Republic of Sudan

Fakhirudeen Ahmad Mohammad

Abstract:

The study dealt with the issue of measuring the rural accessibility index in
the locality of South Gezira, Republic of Sudan. The study aimed to find out the
percentage of the rural population in the locality of South Al-Jazirah and its
administrative units, who live two kilometers from the road in all weather
conditions, equivalent to walking for a period ranging between 20 to 25 minutes,
through the overlay layers of rural population, rural population, administrative
borders, and a road that is suitable for all weather conditions using geospatial
techniques.

The study collected its data from multiple sources, including spatial data for
the fifth population census (2008), population projections for the year (2018), data
from the Sudanese National Roads and Bridges Authority, open-source maps (Open
Street Map- OSM), and Esri resources on the (ArcGIS) platform. And the scientific
trip in which the data of the study sample was collected using (GPS GARMIN
60CSx), smart phone and its software (Roadroid), smart camera (ROVE-R2-4k) and
its software (ROVE).

After analyzing the entered data, the study reached a few results, represented
in the fact that local roads in the south of the island are less susceptible to damage,
washing, and slipping due to weather, climate, and terrain, which led to a lower level
of road closures, which resulted in a higher accessibility factor. And that there is a
variation in the quality of local roads according to the coefficient International
roughness, we find that 34% of the paved roads are described as very good and
good, and 66% are described as weak and very weak, but their effect is low on the
closure of paved roads due to weather and climate, and therefore the access factor is
higher, and 100% of the paved roads are described between very good, good, and
fair, and therefore its effect is low on closing paved roads, which led to a higher
accessibility factor. As for unpaved roads, it is described as between very good,
good, and fair, by 97%, and 3%, it is poor, and therefore its effect is medium on
closing unpaved roads, and therefore an average access factor. The density of local
roads amounted to (0.66) linear km per km2, and the percentage of the population
who live within 2 km of an all-weather road equivalent to 20-25 minutes of walking
was (97 %), (100%) for basic education, (88%) for secondary education, and (87%)
for health services. The percentage of the population in the locality, and that these
percentages vary within the administrative units of the locality of South Al Jazira.



The study also recommended using the method of geospatial techniques in
calculating the rural access index, and that the geography departments in Sudan and
the Arab world participate in correcting open source (Open Street Map-OSM) data,
and that the correction and addition process is not left to non-specialized volunteers,
as well as the geography departments can supplement and update. The spatial data of
the population censuses and the addition of descriptive data, and that each university
has a spatial scope, in which there can be students who know the geographical
details of the region. The study also recommends that the administrative officials in
the study area can take advantage of the results of the study and apply the geospatial
techniques to improve the quality of services (roads, education and health).

Keywords: Rural Access Index, International Roughness Index, Geospatial
techniques, Geographical data, A road that is suitable for all weather conditions.
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Imulation Urban Growth and Land Cover Change North Mecca
City with Remote Sensing Techniques and Geographic
Information Systems

Maliha bint Hamed Abdullah Al-Abdali*

Abstract:

This study aims to use remote sensing technology to derive information
layers, showing land use, land Cover (LULC), and changes north of Mecca city
during four periods between 2005 - 2020. In preparation for achieving second
objective in spatial modeling to simulate growth urban and change land covers in
study area between 2020 - 2050. The study used unsupervised classify to deriving
land covers from images (Spot, Sentinel), and land covers classification to five
classifications: urban area, Vegetation, Roads, Sediments and rocks.

The results of analysis and spatial modeling showed urban growth in areas
vegetation, sediment and rocks between 2005 - 2020, and predicted continuous
pattern of urban growth until 2050 in the study area. Simulation results using CA-
Markov model confirmed increase Built-up areas from 13.5 km? in 2020, to 19.1
km? in 2030, 24.3 km? in 2040, 29.8 km? in 2050. Also, simulation results using
Markov Chain model confirm increase Built-up in study area from 13.5 km? in
2020, to 21.1 km? in 2030, 26.9 km?” in 2040 and 31 km? in 2050.

Keywords:
Land covers, Mecca City, GIS, Remote Sensing, Markov model, Change
analysis.

* Academic degree: Ph. D, Specialization: Urban Geography
Place of work: Assistant Professor in the Department of Geography at Umm Al-Qura
University.
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Simulation actual value of precipitation and its impact on change
of vegetation in Taif Governorate using geospatial techniques

Dr. Amina Atallah Abed Rabbo Al-Rehaili

Abstract:

The study aims to spatial analysis actual value of precipitation, its changes
and its effects on changing distribution of vegetation in Taif Governorate, predicting
actual value of precipitation and its effect on vegetation in future, through find
relationship rainfall and vegetation in the study area. The objectives of study were
achieved using (IDW) algorithm to deriving informational layers for variables air
temperature, precipitation amounts, and vegetation from image obtained from the
NASA website for every eleven years between 2000-2021. and application of
Demarton model in GIS environment to derive actual value of precipitation based on
two layers precipitation and temperature. Thus, reveal extent effect of the actual
value of precipitation on vegetation by calculating relationships coefficient and
testing significance of spatial relationships between change actual value of
precipitation and change of vegetation. then simulate each other's direction to 2032
using Multi Logistic Reg model in IDRESI Selve- Version 17.

The results of study found an increase in precipitation amount between the
two study periods 2000-2011 and 2011-2021, evidenced by an increase spatial
average of precipitation by about 16.3 mm, as well as an increase area of the rainiest
zones and a decrease area of the less rainy zones. which indicates a positive effect of
actual value of precipitation in vegetation, and its negative effects related to
agricultural drought in Taif Governorate. which is confirmed by the decline area of
the dry climate according to Demarton classification from 10967.33 km? to 9280.3
km?. and increase area of good vegetation above threshold 0.15 for Normalized
difference vegetation index about 818.44 km? and decrease area of zone is very
poor in vegetation below threshold 0.1 about 922.48 km? between the two periods.

Keywords:
Simulation Model, Rainfall, Vegetation, Geospatial Techniques, Taif Governorate
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Legend (Compute Time: 1532022, 15:16:40)

m—— Run:100 year Element:W1-F Result-Precipitation e Run:100 year Element:W1-F Result:Precipitation Loss
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Legend (Compute Time: 15Xi2022, 15:16:40)

s Run:100 year Element:W1-D Result:Precipitation === Run:100 year Element:W1-D Result:Precipitation Loss
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Legend (Compute Time: 15X42022, 15:16:40)

wm—Run:100 year Element:W1-B Result:Precipitation = Run:100 year Element:W1-B Result:Precipitation Loss

Run:100 year Element:W1-B Result:Outflow — == Run:100 year Element:W1-B Result:Baseflow
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Subbasin "W5" Results for Run "100 year"
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Legend (Compute Time: 1532022, 15:16:40)

= Run:100 year Element:W1-C Result:Precipitation = RuN:100 year Element:W1-C Result:Precipitation Loss

Run:100 year Element:W1-C Result:Outflow —=—= Run:100 year Element:W1-C Result:Baseflow

.(HEC-HMS) qw.L.@.“




S (WB) 135 o goeld sl oo Sl gen 1(YY) 05, 2

Y YT plo ki Ve g )

Subbasin "W6" Results for Run "100 year"
0.0 >

0.24
0.4
£ 0.6
£ 081
g
& 1.0
1.2
1.4
16

Flow (cms)
& 8 8 8 8

N
S

0

1IZISIJI5ISI7IBIQI10I11]12113I1AI15[1GI17I18I19I
| Jan2022

Legend (Compute Time: 15)u2022, 15:16:40)

s Run:100 year Element:W1-E Result:Precipitation === Run:100 year Element:W1-E Result:Precipitation Loss

—— Run:100 year Element:W1-E Result:Outflow ——~ Run:100 year Element:W1-E Result:Baseflow
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Spatiotemporal Modelling for Floods in Urban Areas
Ad-Dilam City, Al Kharj, Kingdom of Saudi Arabia Based on
Integration between Geomatics and Hydrodynamics Modelling

Dr. Ashraf Ahmed Ali Abdel Karim
Associate Professor of Settlement and Geographic Information Systems — Research Center,
Ministry of Housing, Saudi Arabia

Summary:

The spatiotemporal modelling is considered important to simulate detail
floods in urban areas in the Kingdom of Saudi Arabia, and in urban areas that are
subject to inundation which is considered one of the challenges in hydrological
studies. It is considered one of the important factors in decision making from the
political and strategic sides.

The importance of this study is to develop an integrated methodology to build
Spatiotemporal modelling for floods in urban areas where main streams affect it in
Ad-Dilam City, Al Kharj, Kingdom of Saudi Arabia which is subject to frequent
floods and comparing it with historical ones. This can be conducted by developing
integrated maps which are: inundation maps for floods, flood depth maps, flood
velocity maps, flood hazard maps and solutions with recommendations to reduce the
negative impact of floods and increase the awareness by 2D hydrodynamic
modelling.

To perform this, a compilation between remote sensing and geographical
information system and the hydrological modeling by Hydrologic Engineering
Center (HEC HMS) and the hydraulic software Hydrologic Engineering Center—
River Analysis System (HEC-RAS).

The study resulted that Ad-Dilam city is subject to floods due to its location
at the intersection of several streams among them: Wadi Mawan, Wadi Al Gharib,
Wadi AlAmiki, Wadi Al Harig, Wadi Al Sot, Wadi AlAysar, and the results of this
was that 30.96% of the Delim City is subject to floods for the 100 year return period
while 30.49% is located in urban area of elevated level and located in nasiriyah, Al
Dirah, Al Khalidiyah while 21.86% of the urban area is subject to medium floods
risk in Omayriyah, Al Faysaliyah, Al Sahnah while the rest which is 47.65% is low
risk which is Al Shifaa, Sider, Yasmin, Al Ein, Al Salmaniyah, Al Olya. Therefore,
the study recommends engineering mitigation measure to protect Delim from floods.

Keywords: Spatiotemporal modelling, hydrodynamic modeling, geometics, flood
risk, hydrological model (HEC HMS), hydraulic model (HEC RAS), Ad-Dilam City.
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