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Abstract

Landfill issue is a critical environmental problem for the safe and health resident communities of
Khartoum State in Sudan. Landfill suitability analysis is one of the most crucial environmental issues
that governed by many restricted criteria. For Khartoum State that includes three localities, Sudan, there
is no landfill site that conforms to the scientific- based processes. In this paper nine criteria were created
the dataset. GeographiclnformationSystem (GIS) spatial analysis (MCDA) method was used to combine
the relative weightages for each criterion using weight overlay. Each criterion has weight that gives its
suitability to landfill site selection. The final result showed that there are three classes for the site

selection suitability for landfill that ranges from very high suitable areas to owe level suitable areas.

Keywords:
Landfill ~ Suitability analysis  restricted criteria MCDA



1- Introduction:

Landfill is defined as the deposit of waste into or onto land. It includes specially engineered landfill
sites and temporary storage of over one year on permanent sites. The definition covers both landfill in
internal sites, i.e., where a generator of waste is carrying out its own waste disposal at the place of
generation, and in external sites. Landfill is often simply referred to as deposit
(Eurostat.2022).Spatially, there is a great concern about the urban landfill locations. As it
recommended, landfill for urbanism should be located a way from residents. Because landfill site
selection has a special environmental consideration, multi-criteria analysis is the potential method to be
applied foe modeling suitability of landfill. The pre-establishment procedures include the official
assessment as well as governmental inspection of the surrounding landscape and implementing
environmental impact assessment (EIA). All in one landfill (multi purposes) is crucial for urban
environment that constructed without environmental regulations in Khartoum State. So, without
environmental impact assessment (EIA), some environmental complications likely to occur during
operations.

Locating proper sites for solid waste disposal and selecting appropriate landfill site far from residential
areas, environmental resources and settlement is the main issue for the management of solid waste. One
way to dispose solid waste is to place it in properly designed, constructed, and managed landfills, where
it is safely contained (Tirusew and Amare, 2013). Landfill site selection and suitability analysis,
becomes at top environmental priorities and motivated the domain of the research as there are great
efforts in satisfying different site for landfill (Nas, et al., 2010; EsKandari et al., 2012).

Many studies of different declines have studied the issue of landfill from different perspectives. Some
were focused on the criteria and standards for establishing landfill, some were about the impacts
assessments and others recently introduced the spatial analysis techniques for assessing and guiding the
suitability of landfill site selection. Many writers integrated the spatial analyst of GIS and Multi Criteria
Decision Analysis (MCDA) in the site selection model (Syed Ismail, 2017). Site selection analysis is the
top in the research publications about the waste management and landfill suitable site (Allen et
al.,Vatalis and Manoliadis, 2002; 2003; akbari et al., 2008; Sumathi et al., 2008; Ahmed et al., 2014;
Ismail, 2016; Sureshkumar et al., 2017; Yildirim et al., 2018; Karimiet al., 2019; Parajuli and Dhital,
2019; Ghoutum et al., 2020; Asefa et al., 2021; balist et al., 2021). Also, may were searched about
waste management from different perspectives (Chalkiest and lasaridi, 2011; Ebistu and minale, 2013;
Across Khartoum State, all localities including the main cities, residents complain from the daily
increasing disposal amount of solid waste that dumped on street over the capacity of waste delivery
system to the landfill. Although there is an authorized system for solid waste landfill, but it has a very

limited infrastructure capacities that cope with the daily generated wastes.



2- Problem identification:

In spite of the increasing stress towards the waste reduction at the source, as well as recovery and
recycling of the solid waste, disposal of solid waste by landfilling remain the most commonly employed
method (Sumathi, 2016). The problem of this research can be expressed from the question that: why
landfill is bad for the environment? First, we believe that bad for environment comes as the bad site
selection for establishing a landfill. The processes such as leachate, toxins and spreading are the ones
that causes environmental and community's infections. Khartoum State was expanded in its spatial
extent and in population growth that add more environmental burden upon the utilities such as landfills.
A daily generated solid waste (4527 tons) left an image of a considerable accumulated amount on
streets tell the mismanagement history of the solid waste in the capital of the country. Limited landfills
and distance problem as well as low waste means of transportation are contributed in the problem for
disposing daily generated solid waste. In fact in Khartoum State main cities, there is a catastrophic
environmental problems, mainly that concerns the solid waste affected the surrounding communities
and landscape.

Managing landfill is much more environmental than just having a landfill location for dumping
municipal solid waste. Site suitability analysis method to identify the best place for landfill appropriate
place is the limited factor for Khartoum's landfill optimal locations. It is high value purpose is to solve a
spatial problem like where to locate landfill for SW disposal. So, the problem statement for this paper is
concerning the effective site for locating landfill over the Khartoum State.

1- Study area:

Khartoum State is the smallest state by area (22,142 km?), it is the most populous (5,274,321 2008) contains the
country's largest city by population, Omdurman, and the city of Khartoum, which is the capital of the state as well
as the national capital of country. The city is located in the heart of Sudan at the confluence of the White Nile and
the Blue Nile, where the two rivers unite to form the river Nile. The state lies between longitudes 31.5 to 34°E
and latitudes 15 to 16°N. Khartoum State consists of Seven Localities; Khartoum (Capital), Omdurman,
Khartoum North, Sharg an-Nil, JabalAwliya, Om Badda and Karari Fig (1).

4- Methodology:

To apply site selection for landfill, the procedure goes into the needs to identify the suitability map. In
this thinking the target methodology pan for this research about landfall site selection is a GIS-based
suitability modeling application. The simple workflow for this research is presented in Fig (1) that
showed the data used and methods of analysis. Constraints criteria are considered to be avoided, while

suitable criteria are recommended to be applied for producing suitable site map for landfill.
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Fig (1): Methodological workflow
4-1 Data used:

Data used were prepared from different sources represent Model's input data set. Study area map (shape
file format) with the states' localities was created. All required layers are shape file related or derived
from base-map sources using clip process for the study area. Land use (raster layer) for study area was
derived from the classification of the multispectral Landsat 8 imagery. The idea of constraints criteria
comes from the trying to managing the site safer with high environmental security to protect the
surrounding communities. This based on the protection of the sensitive environmental settings, which
are restricted for constructing landfill. In the context of the landfill suitability site, the constraint criteria
are primarily the model step of processing restricted modeling with specific criteria, the most are water
bodies, green space, residents, services (hospitals, schools, markets,...).

4-2 Preparing dataset:

Data were maintained from different sources include shape files, DEM and satellite imageries, which
were prepared using Arc map 10.8. nine feature classes (dataset) have been created based on Khartoum
State base maps for the agricultural lands, geological formations, drainage system, ground water, river
Nile, soil formations, land cover, population density, residential areas and streets. The slope and land
cover were derived from DEM and remote sensed data respectively.

4-3 Model's Criteria Descriptions:



The first fundamental step in site selection was the determination of criteria to assess the suitability of
land to gain the objectives (. Karimi et al, .2017).Generally, there are two hypothetical views for criteria
considerations. The restricted criteria which determine the sensitive environment areas that the landfill
location site should only be far away from these areas. Other criteria are suitable for building suitability
model for landfill under the control of weighted overlay processing. Suitability criteria which were used
included distance from existing landfill, river Nile, ground water, residential areas, geological
formations, streets, land cover, agricultural areas, population density and slope. Residential areas and
water bodies were the only criteria that has high weights among the others. The most recommended

criteria that are appropriate for modelling the landfill site selection can be explained as follows:

Among the many criteria required for siting landfill, residential area is a top consideration
from environmental expected pollution. It is not a singular criterion that model the landfill
site, but it is a critical one to has a high weight for its sensitivity. It should be located further
away from residents not less than 5 Km, with special attention to the master plans for future

housing extensions Fig (2).
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Fig (2): Residential areas (buildings) criterion feature class

Buildings (residential areas):



- Agriculture (active productive lands):

These are most important sensitive environmental criterion Khartoum for sitting landfill
where safe farming must be protected from leachate from landfill. So, landfill should

not be established near or at the vicinity of these sensitive lands Fig (3).
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Fig (3): Agricultural areas (predictive lands) criterion feature class

Drainage system:
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Fig (4): Drainage system (predictive lands) criterion feature class

- Land cover:

land cove including land use patterns has its recognized limits. So, for urbanism boundary,

landfill should not be overlapped or located at the vicinity of these classified LCLU categories
Fig (5).
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- Slope:

With the high level of agreements, slope is the one of the terrain criteria required in siting
landfill that recommend to be located on flat lands than steep slopes. The standard for slope is

the class that range between 0-10 degrees as recommended.

- Geological formation:



- Ground water areas:

Fig (8): population density criterion feature class

- Soli formations:
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Fig (9): soil formations criterion feature class

Streets:
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Fig (10): Streets criterion feature class

- Water bodies (River Nile):

One of the very critical features that highly affected by pollutants is the River Nile. Dumping
waste directly or indirectly influence the source of surface water. Landfill site should be
located beyond water sources catchment areas. For surfaces water like the river Nile, it should

be located 800 m away from the source Fig (11).

Fig (11): River Nile (water bodies) criterion feature class

- Digital Elevation Model (DEM):
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Fig (12): DEM-based data for slope creation feature class

5- Methods of Analysis:
For many researches, the process of site selection is a complicated task as it requires multi and

interrelated factors with different score of importance. Site selection suitability analysis using GIS
modeling and spatial multi-criteria decision analysis was highly recommended to be applied in site
selection assessment. Decision makers often use MCDA (Multi-criteria Decision Analysis) that stated
by Ali et al., (2016) is to handle large quantities of complex information. As showed in Fig (1), the

11



methodological workflow used to assess and initiate suitability site for landfill is multi-criteria
selection. As it recommended in literature, the suitable site is a function of the combination of the multi

criteria that were scored based on their importance. The criteria were given scores and ranked from

- weightage of criteria:

An important issue of this discussion of multi-criteria set is that complementarity occurs for
combing several of the weighted criteria. Most of the potential operating mechanism process
in the GIS environment under spatial analyst. The role of spatial modeling for site suitability
for landfill as a vital service depends on how waste accumulation is affect the population
societies. These applied criteria of optional selection appear to be very practical under certain

technical operation.

lesser suitable (1) to high suitable (5) based on weights percentages.

6- Results and Discussions:

6-1 Suitability modeling for landfill location:

As the environmental institutions seek an optimal geographical site for landfill location, the criteria of
the spatial suitability modeling in ArcGIS 10.8 were executed. For modeling landfill suitability, in puts
data are the main factors (criteria), while the tools used are Euclidian distance, erase, reclassify and
weight overlay. The procedure for building a model is a sequential task Fig (13). Using weight overlay
tool, all dataset components were combined based on their scores weight. Each layer has an important

score of 1 to 5, with 5 being the most suitable.

12
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Fig (13): Model builder using Weight Overlay

6-2 Final landfill suitable site selection:

The final suitability map showing that there are three classes for assessing site suitability for landfill
utility. Weights defined for the landfill modeling suitability are 000, 000, 00, 000, 000, 0000, for the
river Nile, residential areas, geological formation, ground water, land cover, drainage system, slope,
population density and streets respectively.The final map gives a red color that assigned the very high

suitable zones to establish landfill for solid waste Fig (14).
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Fig (14): Final Suitability Map

Conclusions:

The existing paper explains a GIS-based MCDA approach for assessing and finding optimal site
selection for establishing landfill in Khartoum State urbanized cities. A multi-criteria method was used
in association with GIS-based overlay analysis. The suitability model was based upon a set of key
criteria which represented the inputs for the model builder environment. Natural and anthropogenic key
criteria were selected based upon the previous studies and local institutional and official documents.
The suitability map was classifies into three classes, the very high suitable one is the appropriate and
optimal areas for landfill construction that located in areas where the combination of the weights are
overlaying with reasonable computation.
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introduction

The Indian dates trees L. Tamarindus Indica are normal in the southwest of the Kingdom of these species
threatened with extinction, as there is a gradual decrease in their numbers and are scattered in small groups or in
the form of isolated plants. It should be preserved in its natural spread places to maintain biological diversity in
those areas.

Introduction

Tamarindusindica L., a tree belongs to the family Fabaceae, sub-family Caesalpiniaceae (Lewis
et al., 2005). It belongs to a monotypic genus, containing one species, T. indica(El-Siddiget al., 2006).
The tree is15-20 m high, with hemispheric crown and rugose grayish trunk (Avilanet al., 1992). The
tree is native to tropical Africa (Morton, 1987, Grolier et al., 1998) and it is widely cultivated at present
in tropical and subtropical regions due to the nutritional value of its fruits for humans and its foliage for
animals, as well as for the beauty of its parts, that grant it the category of ornamental and shade tree (De
Oliveira, 2006).The wood is hard and useful as fuel and for cabinetwork (Dalla, 1993). The principal
product of T. indica is the pulp which is used as an ingredient in cooking and juices contains sugars,
organic acids and vitamins (NAS, 1979). The drink made from tamarind is particularly popular among
Muslims during the period of fasting (Onuora and Usman, 2004), probably due to its laxative properties.
Seeds, leaves, and flowers are also used in human nutrition, and various products of the species have
pharmaceutical properties (De Caluweet al. 2010). However, T.indicaseeds do not germinate when
placed under conditions which are normally regarded as favorable for germination and it may need
some special treatments that induce germination. Seed dormancy is regarded as the failure of an intact
viable seed to complete germination under favorable conditions and it has been the subject of numerous
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studies. Germination incorporates those events that commence with the uptake of water by the quiescent
dry seed and terminate with the elongation of the embryonic axis (Bewley and Black 1994). The visible
sign that germination is complete is usually the penetration of the structure surrounding the embryo by
the radicle, the result is often called visible germination.

There are many types of seed dormancy. These include: dormancy imposed by hardness of seed
coats or impermeability of tegument; dormancy induced by presence of inhibitors; conditions of light;
and dormancy due to embryonic immaturity (Eira 2000). The first and the last dormancy types were
found in the seeds of T. indica. The germination of dormant seeds of T. indicais slow and not uniform
as the condition necessary for terminating their dormancy under natural conditions take a long time to
achieve. Despite the fact that many researchers in physiology study dormancy, there is still limited
information about the dormancy types and the seed germination of T. indicaconsidering the high

economic values of these tree seeds.

On the other hand, planting medium plays a significant role in seedling emergence and necessary for the
growth and development of a plant. It provides the basic necessities required by the plant throughout its life. In
general, seedling and cuttings are grown in various types of soils due to which the root environment is significantly
affected by the physical and chemical properties of the media used. According to Larson (1980) the best planting
media must have a pH conducive to plant growth, a structure that will permit gaseous exchange to provide aeration
for the root and permit water infiltration and movement. The texture or particle size distribution of nursery soils
and that of potting medium for containerized planting stock is an important soil physical property influencing root
and shoot growth and have a profound effect on the supply of water and air to the growing plant (Baiyeri, 2005).
Although propagation of indigenous tree species from seed is inexpensive and usually effective, the germination

requirements for native species are often unknown.

The first objective of the present study is to improve the germinability methods of the Tamarindus
indicaseeds by using various treatments that could induce germination and terminate dormancy within the shortest
period of time. The second objective is to find out the suitable germination media to maximize seed germination

and seedlings growth in order to produce quality seedlings for farmers and reforestation plans.

Obijectives of the study

Learn about the gender of Indian dates by studying the characteristics and nature of its growth in its
natural environments
Work methods:

Study site
*The study covered the Asir and Jazan regions.

Action steps

«Tamarind trees have been located in each area .
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*The specifications of each site in terms of altitude and coordinates were recorded using the (GPS)
system .

«Climate analysis was done using the Emberge equation for climate analysis:

Whereas:

Q =Thermal rain coefficient.

P= Average annual rainfall in mm.

M= Average Celsius temperatures for the hottest month.

m= Average Celsius temperatures for the coldest month.

Indian dates trees growth properties

«Samples of developing trees were chosen in three selected locations from each region and
determined the density of the tree cover in each site.

*The height of the trees was measured by metric stature and the leg diameter using the metropolitan
*The length of the leaves and the number of paper were measured.

*Flowers, contract and fruits were followed up.

Characteristics of fruits and seeds

*Glossed samples of fruits,

*A random sample was taken from ripe fruits,

«Ripe fruits and color were described, measuring the length and width of the fruits and seeds with a
digital introduction.

The pods were dried and the seeds were extracted from them,

*The number of seeds in a kilogram was estimated as follows:

Number of sample seed

Sample seed weight in grams
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*The purity of the seeds was calculated as follows:

Pure seed weight
X 100

Total weight of the sample

Study Locations in Jazan Region
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Comparison of tree height and diameter between different sites in the two study areas:

Region Site Height (m) Leg diameter (m)
Wadi Qusai 1750 a 0.8La

Jazan Ul AT 14.32a 0.57a
Wadi Bani Malak 14.15a 0.63a

Wadi Marra 12.83 ab 045D

Asir Wadi Rajab 12.70 ab 0.52 a
Rijal Almae 8.84b 045b

Comparison of diameter and height of growing trees at the study site:

Site Average leg diameter at
chest level (m) Average height of trees (m)
Asir 047D 11.81b
Jazan 0.64 a 1499 a

Virtual description of the tamarind tree:

*The tamarind tree is evergreen and has a rounded crown

elts average height is about 14 meters and its average diameter is half a meter.

*The color of the stem and branches is tanned and the texture of the stem is rough.

*The leaves are compound pinnate consisting of 13.12+2.2 leaflets,

sLeaf length to about 7.9+1.5 cm.

eLeaflet length 1-1.5 cm .

*The flowers are irregular, 1.5 cm long and 2-2.5 cm in diameter, and are colored red veined yellow

Fruits are straight or curved pods and curled.
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«Seeds are semi—oval or usually irregular in

shape and brown in color,

* Flowering phase, knots and fruiting

Stage

Date

Beginning of flowering

From the first of May to the
middle of June

Flowering completion

From mid-June to mid-July

Fruit contract

From mid-July to mid-August

Fruit ripening

From the first of October to the

end of December

* Length and width of the fruit and seed

Region Average fruit Average fruit | Average seed | Average seed
width (mm) length (mm) | width (mm) length (mm)

Jazan 24.2247.2 74.04 + 16.4 8.8+ 0.73 11.58 £0.47

Asir 19.86 +2.9 69.78 + 18.6 8.55+1.1 12.07+1.15

overall 155 04 71.91 8.67

average

Conclusions

. The prevailing climate in the study area is arid in Asir and very dry in the Jazan region.

» Trees with large diameters and high altitude, which indicates their old age and old age, and there
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are no young and young trees.

» The tamarind tree growing in the southwestern region of Saudi Arabia is an evergreen tree that is

huge in size compared to the rest of the trees spread in this region.

* Flowering began in mid—May, flowering was completed in mid-July, then fruits began to form in mid—
August, and the fruiting phase was completed in December.

Recommendations:
* Conducting a survey with the concerned authorities on the rest of the Kingdom's regions to find out

their spread.

* Rehabilitation of tamarind trees at the study site by protecting these trees in their naturalsites

through seeds and cuttings.
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Abstract:-

In recent years there has been a growing awareness that scientific knowledge alone is inadequate for
solving climate change, while the knowledge of local communities and indigenous people is
increasingly recognized as an important source of climate knowledge and adaptation strategies. A
resilient farm changes to meet the future challenges the opportunities created by changing climate
conditions. The characteristics of climate-resilient operations also buffer many other risks that make
farming and ranching a day-to-day challenge.

Using “resilient adaptation” as a concept, this study analyses the ability of adaptation strategies to
increase farmers’ resilience against climate, and Environmental change, in semi-arid regions of West
Kordofan. The study accounted for farmers' means of coping strategies with the changes collected
through questionnaires, focus on group discussions, interviews, and field observations. The data were
organized, processed, and analyzed by the Statistical Package for Social Science (SPSS) and Microsoft
Excel software. The result proved that farmers use both the local traditional measures for increasing
resilience and reducing vulnerability to the impact of climate variability.

Keywords: - Climate Change, Environmental Change, Adaptation strategies, Farmers’ Resilience.
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INTRODUCTION:-

Climate Change is widespread, making weather conditions both harsher and more unpredictable across
the globe. With each Intergovernmental Panel on Climate Change (IPCC) assessment, the scale of
observed and expected climate change increases, with worsening impacts on natural and human systems
(UNEP, 2021).

The United Nations estimates that nine out of every ten disasters are now climaterelated. Recorded
disasters have doubled in number from 200 a year to more than 400 over the past two decades.
(DouglasAlexander, UN, 2009).

Climate change is already affecting crop and livestock production in many parts of the world, posing
serious challenges to achieving SDG2 (IPCC 2014).

Climate change affect agriculture through rainfall variability (IPCC 2015). Increasingly, the problems
of poor soil fertility, high incidences of pest populations, inconsistent rainfall patterns leading to
drought, crop failures and shortages of water for irrigation are becoming ever more common (Musa et
al. 2013)Smallholder agricultural producers in developing countries constitute one of the most
vulnerable groups to climate change, being exposed to strong climate signals with limited capacity to
adapt. The vulnerability of the agricultural sector in these countries to climate change is recognized,
being a dominant sector in adaptation initiatives, particularly in semiarid areas (Mkonda and He 2018).
That strategies can enhance the resilience of farmers systems are needed to reduce the risk of food
insecurity in the present as well as in the future (Lipper et al. 2014; Zhang et al. 2016; Smith and
Frankenberger 2018).

Successful adaptation to climate change will require more anaccurate weather forecasts that can inform
investment and production decisions, alongside financial products that can help farmers manage shocks.
Zhao et al., 2017 stated that the agricultural sector is highly vulnerable to the impacts of climate change,
particularly in low- and middle-income countries. Since agriculture is acutely dependent on weather and
climate, changes in temperatures and precipitation directly affect growing conditions and yields. At a
global level, a 1°C rise in temperatures could reduce crop yields by 7.4% for maize, 3.2% for rice, and
6% for wheat.

In semi-arid regions such as the Sahel and the Horn of Africa, heavier seasonal rainfalls can cause
flooding and damage to crops, while droughts can lead to famines (WMO, 2021). Most of the global
agricultural workforce lives in countries at high risk of climate change (World Bank, 2021). Food
insecurity, and extreme poverty across in fragile region make millions acutely vulnerable to the impacts
of climate change. These impacts could lead to internal climate migration of up to 143 million people
by 2050, adding significant pressure to infrastructure and social support systems (World Bank,
2018). Climate shocks can lead to conflicts, between pastoralists and farmers (Nunn &McGuirk,
2021).Climate change impacts fall disproportionately on women and girls whose quality of life suffers
as the surrounding environment deteriorates. In addition to poor people, how have fewer choices and
must rely more heavily on the Earth’s natural resources — burning wood for energy, growing crops in an
unsustainable manner, degrading the environment and releasing sequestered carbon, all of which
damage ecosystems. It’s no coincidence that Africa is home to 600 million people that rely on rain-fed
agriculture, and that a major share of the continent’s greenhouse gas (GHG) emissions come from land
use, degradation and deforestation (AfDB 2020).

Alvar et al 2020, argued that. Climate risk is based on the exposure, main climate hazards,
vulnerabilities and the adaptive capacity of the agricultural, social, and ecological systems targeted by a
given project, hence the climate risk screening includes recommendations and climate resilient
measures to address the risks identified at the earliest stages of the investment project cycle.

Adaptation and resilience are considered to be the preserve of the public sector, in part because
adaptation is typically not profitable enough to attract the private sector. Most adaptation technologies
do not generate cash flows or do so only over the long term. (AFDB 2020). In some cases The African
Development Bank is developing, and piloting, the Adaptation Benefits Mechanism (ABM) to
provide cash flow to developers of adaptation projects by paying them for the delivery of Certified
Adaptation Benefits (CABs).Adaptation Benefits Mechanism (ABM) represents a non-market approach
for international cooperation on adaptation for global organizations, governments, the private sector and
civil society, It is in alignment with Article 6.8 of the Paris Agreement and the recently approved Paris
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Rulebook, (Africa COP 26)

A resilient agricultural operation is one that is diverse, healthy, flexible and self-reliant. When
confronted with changing weather patterns or an extreme weather event, a resilient farm or ranch has
more capacity to avoid or reduce physical and financial damage than comparable farms and ranches
using conventional management practices, and it can recover from damage more quickly (SARE 2020).
Rain-fed agricultural production system is vulnerable to seasonal variability which affects the livelihood
outcomes of farmers and landless laborers who depend on such system of agricultural production.
(Choptianyet al.2015; Vermeulen et al. 2012).

The vulnerabilities in the smallholder farming sector require rapid and adequate support for alleviation
against impacts of climate change. This support includes increased investment in adaptive capacity and
increasing resilience to climate change. Adaptation, therefore, aims to build climate resilient livelihoods
and communities by creating a buffer against climate-induced shocks and disturbances (Shiferaw et al.
2014).

Vulnerability to climate change is a function not only of biophysical outcomes related to variations and
changes in temperature, precipitation, topography, and soils, but also of socio-political and institutional
factors (Kelly and Adger 2000, and Adger2013). Other social attributes such a gender, ethnic affiliation
and age are also closely related with vulnerability. The degree to which they are associated with
vulnerability tends to depend on location factors.

Agricultural production is submitted to risks of various types: political instability, economic and price-
related risks, climatic, environmental, pests and diseases, at different scales. Risks affecting yield in
main staple crops are particularly important for smallholders, who tend to consume a large part of their
own production (FAO 2012). Farmers are also exposed to economic risks including land tenure
insecurity, variations in access to inputs (fertilizers, seeds, pesticides, and feed) in quantity and quality,
and variations in access to markets, Risks affecting agricultural activities are generally categorized
according to the nature of the associated shocks: biophysical, economic, etc. (Eldin and Milleville,
1989; Holden, Hazell and Pritchard, 1991; OECD, 2009).

The impact of a risk on a system depends on the shock itself and on the vulnerability and resilience of
the system so risk management strategies, involving prevention, monitoring, early warning and early
action can prevent the shock from spreading and having catastrophic effects. The FAO Emergency
Prevention System (EMPRES) programme on locust in West Africa successfully avoids catastrophic
crises such as the one of 2003-2005 for a cost of less than 0.6 percent of the value of the crops lost in
2003-2005 (Cossee, Lazar and Hassane, 2009)

Clifton et.al 2019 suggested that effective institutional and policy efforts targeted towards reducing
resource constraints that inhibit farmers' capacity to adopt complementary climate-smart agriculture
packages such as conservation agriculture, drought tolerant maize and improved legume varieties must
be gender sensitive and context specific.

The impacts of climate change and environmental degradation affect the success of all agencies’
projects. Smaller agencies such as community groups still need to respond to these impacts, but they
may not always have the capacity or resources to conduct CEDRA (Climate change and Environmental
Degradation Risk and Adaptation assessment)

The impacts of climate change on agricultural production are divided into primary impacts and
secondary impacts. The primary impacts refer to the changes in the composition of the atmosphere due
to increased greenhouse gases, which include the change in crop growth response and the change in
energy and moisture balance in the farmland. The secondary impact caused by the change in
agricultural climate resources affected by the primary impacts include the shift in suitable places for
cultivation and physical and chemical changes in agricultural soil (Na, Young-Eun, and et al., 2007).
Guo et.al, 2021 illustrated that the Smallholder farmers are most vulnerable to climate change through
the disruption of stable livelihoods. At the same time, small growers are considered basic executors of
adaptations in agricultural systems, to circumvent their vulnerability and sustain their income and
livelihoods. Thus, quick adaptations to cope with the changing climate is the need of the time. Bryan
et.al 2013, particularly for small scale farmers.

Climate change across Africa is exacerbated by low level of adaptation and mitigation (IPCC 2015;
Montpellier Panel Report 2015). In Africa farmers are now adapting to climate change and building
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resilience to vagaries of climate change (Choptiany et al. 2015; Wood et al. 2014; Kristjanson et al.
2012). Anther studies reveal the reliance and/or resilience of agricultural production to climate change
and variability (Schlenker and Lobell 2010; Schlenker and Roberts 2009;

Guiteras 2009; Kurukulasuriya et al. 2006)

Walter et al 2017, their study result revealed that rainfall has positive but insignificant impact on
aggregate agricultural production. The results implies that irrigation system of production, rather than
the current reliance on rain-fed agriculture, holds the key to sustainable agricultural production in
Nigeria, especially the face of climate change and variability, the paper assessed the impacts of rainfall
and irrigation on agricultural Production in Nigeria with a view to determining the level of reliance or
resilience in the face of climate change.

Deressa et al. 2011, stated that, Adaptation to climate change is a two-step process; the first step
requires farmers to perceive a change in climate and the second step requires them to act
throughadaptation.

Increasing household size increases the likelihood of adaptation is probably because large family size is
normally associated with a higher labor endowment, which would enable a household to accomplish the
adaptation measures. Gender of the household head is significantly and positively associated with
adaptation indicating that male-headed households often have a higher probability of adopting
agricultural technologies (Buyinza and Wambede 2008; Deressa et al. 2011) and here adapted better to
climate change. According to their vulnerability to climate change, traditinal producers have over the
years developed and implemented extensive indigenous mechanisms and adaptive strategies to cope
with climate-related challenges.

There are many studies and resaearches have prvided documenting how traditional producers in many
parts of the world are responding to climate change and the implications for development (FAO 2012,
Kelly and Adger 2000, Umar, Musa 2015 and Stringer et al. 2009,Meze-Hausken 2004; Nyong et al.
2007; Hunter 2007; Musa et al. 2013; Spore 2014; Guillaume-Gentil 2014; Spore 2015;Kojwang and
Larwanou 2015a, b

study conducted by Farauta et al. (2012) and Hir (2010) reported farmers’ perceived manifestations of
climate change to include: unusual early rains that are followed by weeks of dryness, higher
temperature, loss of soil fertility, reduction in farm yields, high rate of disease incidence, delay in onset
of rain, less rainfall, erratic rainfall pattern, long period of dry season, no or reduced harmattan, long
period of harmattan and heavy and long period of rainfall.

The manifestation of resilience to climate change resides in the increase use of local knowledge and
traditional adaptation strategies where specifically the local people become more aware on uses of a
wide range of forest plant species. This enhances possibilities for meeting forest-depend people’s needs
by substitution of increasingly rare species with those that may become more abundant (Risto et al.
2009).

It is important to note that the basis of most coping and adaptation strategies employed by smallholder
farmers are based on their perceptions of climate variability particularly in the short term. These farmers
need information on when it will rain in their local area. Such information is obtained from their
indigenous knowledge of their local area. Indigenous knowledge information in southern Africa is
derived from long term observations of animal behaviour, tree penology and cloud and wind
observations (Ajani et al. 2013).

There is a significant overlap between indigenous and scientific knowledge regarding weather and
climate forecasts (Kalanda-Joshua et al.2011). However, indigenous knowledge is generally criticized
as lacking any regulations and includes a measure of spirituality that is not considered in scientific
forecast (Folke 2004).

Therefore, there is potential for integration of indigenous knowledge used by farmers and scientific
knowledge to enable devising of robust adaptation strategies at the local level.

Sustainable adaptation happens when the nature of prevalent shocks at the local level is considered and
a variety of strategies formulated to cope and adapt to the shocks. An integrated approach that combines
local indigenous knowledge systems and meteorological data would lead to development of sustainable
adaptation and increase resilience at the local level (Jiri et al. 2015a, b)

The Intergovernmental Panel on Climate Change (IPCC) defines adaptation as abasic adjustment in
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natural or human systems to climate change.Zilberman et al. (2012) defined adaptation as a set of
strategies for responding to major environmental changes—current and future—that have the potential
for significant and long-term consequences Adaptation is oftendescribed as an adjustment in ecological,
social or economic systems in response toactual or expected climatic shock and impacts. Coping are
those actions taken to counter those disturbances that individuals or a community can tolerate without
adverse impacts on livelihoods or the environment. Coping strategies are usually deployed when there is
a decline in food sources, and these are regarded as involuntary responses to disaster or unanticipated
failure in major sources of survival (Thornton et al. 2007). The term ‘coping’ is usually applied to short-
term measures used by farmers who experience a loss or reduction in their direct access to food when
harvests fail, or to workers who, for whatever reasons, lose their employment and income and therefore
face the threat of hunger or even starvation.

The difference between coping and adaptation is usually in temporal comparisons.Coping strategies are
associated with short term interventions whereasadaptive strategies are deemed medium term and more
permanent interventions(Wilhite et al. 2014). Coping strategies may become adaptive strategies
whenpeople are forced to use them over a run of bad years and across seasons rather thanjust at the
worst time of the year. Coping and adaptation are interlinked so that theway households cope with
crises either may enhance or may constrain their futurecoping strategies, as well as their possibilities to
adapt in the longer term (Wilhiteet al. 2014).Resilience defines the magnitude of damage individuals or
a system can tolerate,and still autonomously return to its original state (Gitz and Meybeck 2012).
Failureto adapt occurs when the magnitude of damage is such that a system can no longertolerate it
without adverse impacts.Adonadaga, et al (2022), argued thatmore ecologically tailored approach with
an emphasis on the district and community levels is recommended for going forward. Improvements on
the various components of vulnerability with regard to water management are recommended for
reducing the effects of droughts.

Resilience is the ability of a system and its component parts to anticipate, absorb, accommodate or
recover from the effects of a hazardous event in a timely and efficient manner, including through
ensuring the preservation, restoration or improvement of its essential basic structures and functions
(IPCC, 2012).

The concept of climate change adaptation has various definitions. According to IPCC, adaptation is
defined as “adjustment in natural and human systems in response to actual or expected climatic stimuli
and their effects.” UNFCCC defines adaptation as “regulating process of ecological and socioeconomic
systems to reduce possible damages from actual and expected climate change, that is, actions taken to
help communities and ecosystems cope with changing climate conditions.” (IPCC, 2012).

Study Area:-

En Nuhudlocality, lies in west Kordofan, its geographical coordinates are 28°.23" to 28°.55" E and
12°.60' to 13°.03" N. It covers an area of 117188.6 ha. It is semi-arid the average monthly temperature is
34.6°C, The mean temperatures in coldest months are December 14.1°C and January 13.5°C. However;
the hottest months (April, May and June) with an average mean temperature exceeding 30°C,with an
average rainfall of 380 mm with short rainy season starts in June and ends by September or October.
The 8 to 9 months of dry season consists of a cool dry season, mid dry season and late dry
season(Thornthowaite 1948). Most of this area has sand dune soil locally known as “Goz” soil with
high drainage and very low water-holding capacity. The dominant grasses in the studied area are
Huskneet (Cenchrusbiflorus), Shuleny (Zorniaglochidiata), Bano (Eragrostistremula), Difra
(Echinocloacolonum) and Aborakhus (Andropogongayanus). However; the dominant trees include
Humied (Sclerocaryabirrea), Higlig (Balanites), Arad (Acacia etbaica) and Sider (Zizuphusspina). The
dominant Shrubs included Kursan (Bosciasenegalensis), Usher (Calotropis) and Mereikh (Polygala
eriotera) (Harison& Jackson 1957).

Figure (1) Location of Study Area
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Crop production (mainly millet, sorghum, okra) is predominantly rainfed and reliant on the region’s low
and highly variable rainfall, making it extremely vulnerable to climate variability and change. Land
degradation, particularly due to soil fertility depletion and soil erosion, is a serious constraint to
agricultural productivity. Due to harsh environmental conditions, not all crops can be grown in En
Nuhud, thus limiting agricultural production to few crops. Agro-pastoralists are highly vulnerable to
climate shocks that drive down agricultural production and increase food prices. With majority of its
population living in rural, agricultural production plays an important role in food security. As most
households farmers do not produce enough to meet their consumption needs in most cases. The below
shows the trend in annual variations of temperatures in En Nuuhudlocality.

Figure (2) Trend in annual variations of temperatures in Study Area:-
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Material and Methods:-

The data used for this study are based on a smallholder farmer’ssurvey in En Nuhud locality conducted
during 2021. The sample frame covered all the nine selected village, Qireiwid, Sharati, Abu Dagal,
Himir, Abu Mareia Al Hagar, Abu Humayrah, Hamir, AlBudayriyah, Salim, and Aber. A total of
200smallholder farmers were interviewed. Focus group discussions, farmers’ survey, Key informant
interviews and observation were organized, processed, compiled, and analyzed through qualitative and
quantitative methods. The content and trend analysis were used in analyzing qualitative data, whereas
quantitative data was analyzed by using Statistical Package for Social Sciences (SPSS) and Microsoft
Excel software. The analyzed information formed the basis for discussions and interpretations focusing
on the specific requirements.

The literature reviews (secondary sources) focused on collecting data from different sources including

the internet, survey reports and institutional documents.

3. Results and Discussions
1/Farmers Perception on adaptation strategies
Climate and environmental change threatened the ability of smallholder farmers to properly adapt,

especially in semi-arid region such as the study area where the farmers depend on rain-fed agriculture,
to sustain suitable amounts of agricultural production. Improving and sustaining the cultivation
processes would require the potential adaptive capacity of smallholder farmers, improving the
effectiveness of extension delivery and coverage. The perceived improvement in agricultural production
was due to the use of the intercropping system, diversification of crops and wide spacing represent the
most beneficial, and highly efficient, while cultivation of vast areas in different directions represent as
most low efficiency, use of fertilizers through a shifting cultivation system. In WestKordofan, farmers
use the indigenous knowledge, which they have acquired through the process of inter-generational
transfer of farming skills, based on trial and error methods. Such experience helped them in coping and
adapt to the impact of environmental change and climate variability.

Table 1 Efficiency of adaptation measures to cultivation in study area

Type of strategy Percentage of Efficiency to cope with

households change
Shifting cultivation 91 High
Hash 96.9 High
Early Cleaning Land 77.1 Medium
Ramil 79 Medium
Intercroping System 87 High
Tolerant quick maturing crops 89 High
Shalikh 100 High
Diversification of Crop 92 High
Wide Spacing 92 High
Cultivation of Vast area in different 58 Low
Direction

Source: Field work (2021)

The result revealed that smallholder farmers are using traditional indigenous strategies and conventional
measures/strategies in increasing resilience, adapting, and mitigating the impact of climate change and
variability. Traditionally smallholder farmers in the study area adapt to changing climate through the
intercropping system, diversification of crops and wide spacing represent the most benefit, timely
farming preparation, use of early maturing crop variety seeds, using draught tolerant crop regarded as
high efficiency. Early clearing land and Ramil strategies represent medium efficiency, while cultivation
of vast areas in different directions represents as most low efficiency.
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2/ challenges facing Adaptation strategies

Smallholder farmers represent climate conditions and environmental degradation are the main factors
that face agriculture systems in the study area. The production challenges include climate change and
variability that increase land deterioration, pests, and diseases. Production cost in crops is very high
because of the need for fertilizer and pesticides which are expensive for low-income farmers as
compared to the output.

The development of innovative and improved technologies to adapt to future situations, and to enhance
the climate resilience of vulnerable communities, requires substantial planning and adjustment of
adaptation measures and improvement in knowledge and experience. Such improvements should
include long-term and integrated programs that promote an understanding of agricultural production, the
interactions between social/political structure and functions as well as ecosystem attributes. Building
resilience in adapting to the negative impact resulting from climate variability and environmental
changes is essential to reduce the risks of climate change in the farmers’ communities to promote the
main challenges related to cultivation, as well as land use and environmental management. The results
indicate that such adaptation strategies were affected by farmers’ incentives and conditioning factors
that promoted adaptation strategies. Hence, changes in agricultural practices accelerated the impact on
crop productivity and affected smallholder farmer’s income.

3/Farmers’ Mechanisms to Increasing resilience:-

Adaptation strategies and resilience Development of agricultural technologies and adaptive strategies
ought to incorporate a complete understanding of why farmers do what they do and how they can do
better, and reduce cost and effort. Farmers need to be trained in adaptation and mitigation strategies that
can be attained in their capacity. Increasing resilience for farmers requires improving food security,
income, and substantial changes in policy and practice (Adger2011). Although most of the farmers are
vulnerable, such as women-headed households and the elderly, are labor constrained, there is a need for
research and development of labor-saving technologies to increase resilience to climate change and
vulnerability. The study concluded that improving and strengthening human capital through education,
outreach programmes, extension services at all levels will improve capacity to adapt to climate change
impact.

The study record that farmers adopt new technology and practices based on rational choice in
production. Thus, incentives are needed to influence the choices of individuals in crop production under
increasingly constrained environmental conditions. Incentives in crop production maintain and enhance
environmental and cultural services concurrently sustain productivity and increase the diversity of food
production.

Figure (3) Farmers’ Mechanisms to Increasing resilience

Mechanisms Efficiency

Low Medium High
Food security v
Income v
Substantial changes in policy and practice v
Improving and strengthening human capital through v
education
Research and development of labor-saving v

technologies
Sources:-Adopted by researchers 2023, scaling, High=5, Medium= 4, Low=3

4/ Resilience to climate change

Based on the focus group discussions, key informant interviews, and policies that impacted farmers
include inputs subside, market, and land tenures. Policy implementation is among the structural and
management challenge in crop production, for instance, within the agricultural sector itself, the policies

32



are also inappropriate; often favoring the large farmer, the majority of agricultural producers are
smallholder farmers (85% involved in the traditional agriculture sector). Neglecting the small farmers in
any agricultural policy formulation means that strategies that define local circumstances will often be
missed and consequently the policies will often meet passive resistance from the people. Smallholder
farmers, often lack awareness that they have a role to play in national development efforts. There is a
need to ensure the use of the recommended amount and qualities of agricultural inputs and facilitate the
use of modern agricultural extension services. Farmers with increased access to climate information
through extension services were likely to have better adaptation abilities. It was also shown that
younger farmers were likely to adapt to climate change given their flexibility to adopt new techniques
and their access and use of modern information and technology.

The principal factors determining adoption of climate-resilient in semi-arid regions as in case of the
study areawere largely consistent numbers of publications from sub-Saharan Africa, South Asia and
East Asia. The most important determinants across these regions were, in order of importance(Figure.4).
1- Access to extension services or information about options,

2- Education level of head of household,

3- Access to needed farm inputs,

4- Experience and skills of farmer,

5- Social status, and

6- Access to climate information

Figure (4)The principal factors determining adoption of climate-resilient

The Principal Factors Determining Adoption of
Climate-Resilient

Access to climate information
Social status.

Experience and skills of farmer
Access to needed farm inputs

Education level of head of household

Access to extension services or information about...

0 1 2 3 4

(6]

6

Sources: -Factors determinants are ranked from highest to lowest number of studies in the
regions

Access to extension services and information about options, and education level of head of household
were among the top five determinants for adoption. Access to farm inputs was the first and second most
important determinants for adoption in sub-Saharan Africa. Experience and skills of farmers were third
most important determinants for adoption in sub-Saharan Africa. Social status was highly important in
sub-Saharan Africa. Although there were few papers and thus limited information for
farmer’sresiliencies in Sudan, the researchers adopted theregional and international studies as scaling to
assessrelevance of social, environmental and economic determinants of adoption to climate-resilient
(Figure 5).About 53% of studies reported that social differences such as sex, age, marital status and
ethnicity affected the adoption of varieties or crops as climate change-adaptation strategies (Acevedo,
M.et al 2020).



Fig. 5: Relevance of social, environmental and economic determinants of adoption of climate-
resilient crops

Relevance of social, environmental and economic
determinants of adoption of climate-resilient crops
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Adopted from, Acevedo, M.et al 2020,
Individual determinants are ranked from highest to lowest number of studies in the regions:

4. Conclusions

Adaptation is a necessary and unavoidable, and complements mitigation Adaptation-related knowledge
for decision-making is improving impact of vulnerability to climate change, associated socio-economic
aspects and the costs and benefits of adaptation options Coordination and coherence at the various
levels of planning and management national adaptation strategies, including risk and vulnerability
assessments, are key to inform and prioritize action and investment Need for an appropriate policy
coordination mechanisms importance of mainstreaming Importance of education, awareness raising
and capacity building in improving the resilience of societies Improved access to funding is a critical
factor in building climateresilience.The strengthening the awareness of the effects of climate change on
smallholder farmers and the choice of appropriate adaptation strategies are necessary to enhance
smallholder farmers’ resilience. Strengthening institutional factors such as access to credit and market,
extension services, and using drought-resilient crop varieties would improve agricultural production.
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Abstract— Environmental challenges, such as air pollution has a severe impact on heritage buildings. In addition, damage
caused by air pollutants on heritage buildings materials is enormous and often irreversible. There are three main strategies for
mitigation of air pollution: the “reduce” strategy is applied by elimination of pollution from source, this source could be local
source, or the urban background pollution which is the most significant parameter, while “extend” strategy is applied by
extending distance between sources and receptors by dispersion of air pollutants which could be applied using passive methods
and “protect” strategy involves presenting direct interventions that reduce concentrations at the receptor site by deposition of air
pollutants. Based on qualitative and analytical approaches for the application of these strategies on international case studies,
guidelines for mitigation of air pollution in urban areas that enclose valuable heritage buildings are developed to be used by
stakeholders or relevant partners.

Index Terms—Air pollution, Heritage buildings, Mitigation strategies, Urban Areas

1. INTRODUCTION 2. Deterioration of building

materials

Air pollutants, water whether ground water or water
vapor, and salts are factors that affect heritage buildings
materials. These factors depend on the type of the building
material. These factors act as a cycle that causes
deterioration to buildings’ materials and breaking the cycle
will decrease the level of damage caused as shown in Fig

According to the United Nations, urban areas are
inhabited by 54% of the world population [1]. It is expected
that by 2030 the percentage will increase to 60% [2].
Nitrogen dioxide (NO2) and fine particulate matter (PM..s)
are the main pollutants causing related air pollution health
issues along with other air pollutants. For improving urban
air quality, the most direct way was by reducing pollutant

emissions. Complementary methods are introduced by Lbelow.

policy makers to minimize the air pollution exposure

resulted from the growth in the number of vehicles [3]. The . Deterioration of building materials _|
paper will go through the three main mitigation strategies / \

and their categories in addlt.|0n to case studle_s ttiat applied Salts and the type of Water (ground water or
some of these strategies. This will deduce guidelines of the building material water vapor in the air)

mitigation strategies that can be used in analysing heritage — — _
buildings to ensure mitigating air pollution impacts. This  Fig 1. Deterioration of building materials
paper is part of a funded research project by Science and

Technology Development Fund (STDF) and through the 3. Mitigating air po]]ution
collaboration of 3 entities: The British University in Egypt,

Housing and Building Research National Centre and Strategles

Zagazig University. Mitigation of air pollution in urban areas is based on
three strategies as shown in Fig. 2 below.
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Reducing
source)

emissions (elimination of pollution from

Extending distance between sources and receptors by
dispersion of air pollutants dilution

Protect receptors (Introduction to direct interventions to
reduce concentrations at the receptors site)

Fig 2. Air pollution mitigation strategies in urban areas “Reduce-
Extend-Protect”

3.1. Reducing emissions

Urban background pollution makes a major contribution
to pollution in local streets, whereas local sources such as
traffic on nearby streets are not the main parameter. Thus, it
is more effective to take measures on reducing urban
background pollution on a large area rather than traffic
pollution. The challenge is to decrease the whole country’s
background pollution[4]

Local sources, 10%

Urban background, 50%
B Country background,

cross-border, 40%

Fig 3. General pollution contribution in a city[4]

3.1.1. Controlling air pollution from traffic

According to previous studies done by Cairo Air
Improvement Project (CAIP) funded by USAID, the
cause of elevated levels of pollution is due to
emissions from traffic. Air pollution became a
worldwide crisis thus, access restriction schemes
strategies are applied aiming to control pollution
resulted from traffic[5]. For improving air quality and
protecting sensitive receptors, intervention should be
done to decrease exposure to air pollution. Some
strategies could be applied for a specific period to a
defined area to meet air quality objectives. Cities have
taken major measures to road transportation such as
introducing Low-Emission Zones (LEZ). More than
250 European cities have already taken such measures
that helped in reducing air pollution. The need to
gradually turn LEZ to Zero-Emission Zones (ZEZ) is
considered a switch to clean alternatives such as
cycling and walking. It also includes turning all modes
of transportation to operate with electricity [6]

3.1.2. Vehicle access regulations (UVARSs)

The definition of UVARSs can be broadly described
as “measures to regulate motor vehicular access to
urban infrastructure”. Urban areas have adopted
several typologies and techniques in regulating vehicle
access to urban infrastructure. Along with preventing
vehicles from entering a specific area or street, or
setting a speed limit, which are considered as physical
interventions, UVARs restrict all types of wvehicles
through policy or pricing. UVARs have been
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introduced to preserve historical areas, reduce
congestion, and mitigate traffic emissions. It can also
serve as an alternative to limiting traffic or emissions
by removing public road space and allow more space
for bus lanes [7].

Table 1. Access regulations [8]

Specific areas charge certain types of

Pricin vehicles for entry. The charges are

g varied according to area and the type of
vehicle.
. Vehicles could be regulated to defined
Vehicle - .
o areas according to its levels of
Emissions

pollutants.

Residential/ | Some vehicles are restricted to certain
Historic areas according to the driver’s relationto
centres the area.

Pedestrian Allow only bicycles and deliveries, in
defined durations, to areas specified to
areas .
pedestrian zones.
Lorry/ Implementation of UVARs larger
delivery transport and mobility vehicles

3.1.3. Limited traffic zone

Limited traffic zones are zones that prohibits
parking and limits circulation of vehicles along certain
areas, and it can reach to not entering the city center.In
Italy, pedestrian zones were to be created and
implemented in historic centers, which had a Limited
Traffic Zone (LTZ) that divided areas for circulation
as well as parking with charges reserved for residents
only. This led to creating a minibus network that has
been running since 1990 [8].

3.1.4. Other alternatives in view of vehicle
regulations - shared mobility and parking
permits

Shared mobility, electrification and automation are
three major cores in urban mobility of global trends in
the sector of transportation. The need of lower-
emission and lower vehicle ownership is major due to
increase in levels of air pollution, existence of larger
cities and scarcity of public space[9].

Madrid introduced a plan for encouraging the use of
public transport and active mobility modes.
For more sustainable modes, car spaces were
reduced.
According to pollution levels, parking charges
were applied.
Affordable charges for public transport
Removing parking by introducing alternative
modes of transportation.

3.1.5. Low emission zones (LEZ)

Low Emission Zones (LEZ) is a scheme that restrict
cargo or heavy-load vehicles to access many areas of
the city [10]. The classification of different schemes
depends on the scheme objective, targeted vehicles,
type of access, scheme design, time and technology
used. These restrictions could be a complete ban or



applying a charge for not meeting certain criteria to
enter a LEZ. The aim of LEZs is to improve the
quality of air faster by the more use of loser emission
vehicles. It also helps in reducing the particulate matter
(PM) rates emissions as well as nitrogen oxides (NO,)
[11]

3.1.6. Ultra-low emission and Zero emission
zones (ZEZ)

Zero-Emission Zones have been introduced in cities
which only provide access to zero-emission modes of
transportation.  According to the  European
Commission, this approach is considered a strong tool
for improving air quality.

3.1.7. Vehicle emission standards and vehicle
type

Enforcing restrictions on vehicles depends on its
type and standard. The following criteria targets toxic
pollutants resulted from vehicles:[11]

Euro standards: Standards applied on new
vehicles’ emission performance through a
defined test cycle.

Vehicle’s age or year of registration: The Euro
standards identifies the issue of older vehicles
being more polluting.

Hybrid, gaseous or renewable fuels are
preferred for their many benefits.

Older vehicles should wuse a retrofitting
technology for cleaning up exhaust emissions,
as PM or NOy

Sorting vehicles according to their type and
usage, such as private cars or heavy goods
vehicles.

3.2. Extending the distance between

sources and receptors

The aim of passive methods is to improve air quality
through reducing personal exposure to the
concentrations of primary pollutants existing in the
environment. These methods are divided into porous
and solid barrier. These two are based on how they can
act as partial or full barriers between the pollutant
source and the receptors.

3.2.1. Porous barriers

Green infrastructure barriers also act as a particulate
pollutants filter which affects the localized pollutant
deposition. It has been found that vegetation can

remove PM pollutants through dispersion and
deposition. Dispersion in the urban environment
depends on:

e Air quality depends on the parameters of a tree
Poor natural ventilation depends on the
geometry of a street canyon or a highway and
the metrological conditions.

Vegetation, e.g., avenue trees, can act like

solid barriers regarding its porous nature.
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e Local air quality can also be improved by a
combination of both trees and solid barriers

such as parked cars.[12]

3.2.2. Dispersion of air pollutants

Trees and hedges act as a semi-permeable obstacle to
air flow that helps in creating turbulence and increases
dilution. Structural factorsare considered design
parameters for Green Infrastructure which have a
significant impact on how vegetation interacts with air
flow as in Fig4. [3]Air quality is affected by vegetation
based on various urban forms with respect to urban
morphology as in Fig 5[13]. A surface will have a
permanent loss due to deposition of a pollutant to it.
[3] Leaf stomata or plant surface absorb gaseous
pollutants and it may vary according to each pollutant
and depends on the amount of tree coverage, pollution
concentration, amount of precipitation and their
meteorological variables in Fig 6.[13]

W

Fig 4. Permeable linear barrier effect on pollutant concentrations
[13]

Built-up street canyon configurations
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Fig 5. Flow and pollutant dispersion patterns in a street
canyon[13]
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Fig 6. Dispersion patterns of road pollutants under open road
configurations.[13]




3.2.3. Green infrastructure (GI) interventions
Hedges and fences can lessen crowding along
streets, sidewalks, and other pedestrian spaces next to
lanes of traffic through creating obstacles between
source and receptor. Models have demonstrated that
behind a 1-m-high impermeable barrier in an open
environment, pollution concentrations decrease by 20—
70% (on average by 52%).[12]
3.2.4. Process of plant species selection

- Match use Sort by site-
Irﬁiltglb “Ij;tﬂll?st potential to Refine the list specific needs
P objective or constraints
AlIr
pollution
Viabilit Morpholo exacerbation -
poind oaed potential Air quality
environmen ecophysiolo |rr‘;%rtcé\r1?iq§nt
tal tolerence ay Species
diversity

Fig 7. Schematic representation of a plant species selection
process for improved air quality[14]

Cost-benefit weighting can be altered by barrier design...

N (Y

Appropriate plant
selection, configuration
and management

Costs
«impeded dispersion
*Emissions from plants
and by maintenance

Benefits
*Targeted dispersion
*Enhanced deposition

VEGETATION BARRIERS AND AIR QUALITY

— —

URBAN
CONTEXT

Open road conditions Street canyon environments

HW <05 — H/W22

...but context fundamentally affects the balance

Fig 8. A graphical overview of vegetation barrier design for air
pollution abatement. H/W street canyon height (H) to width (W)
ratio.[14]

3.2.5. Solid barriers

These barriers could exist as:
Height difference: solid barriers such as low
boundary wall or a parked vehicle are 1-2
meter or less, but noise barriers are 4-5m tall
Location of barriers: solid barriers are often
placed near low-speed roadways while noise
barriers are often located along high-speed
highways [12]
3.2.6. Noise barriers

The placement of noise barriers is commonly on
major high-speed roads for reducing pollution resulted
by noise. These barriers have shown to improve
downwind air quality and can influence localized
dispersion as shown Fig 9. [12] Noise barrier’s height
and layout have major impact on the dispersion of
pollutants along the highway, whether a continues
barrier or a combination of the barrier with vegetation.
The effect of noise barriers as a passive method on
reducing pollution is higher than porous barriers.
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R

Fig .a)te monitoring of impacts of barriers, an (b) Noise

barrier along highway [12]

3.2.7. Low boundary wall

Improving pollutant dispersion using low boundary
walls in street canyons will enhance urban air quality.
These walls alter natural air flow patterns in street
canyons to develop distinct vortex structures. There is
some indication of higher concentrations in the road,
like noise barriers as in Fig 10. [12].

Fig 10. (a) Example of boardwalk in Ireland and (b) Street canyon
flow with boardwalks [12]

3.2.8. Parked cars

Parked cars are higher and wider barriers than low
boundary walls. But the gaps between each car allow
direct passage of pollutants between the roadway and
footpaths. Due to the formation of street canyon
vortices, the layout of parking influence pollutant
dispersion. A later real-world test revealed similar
gains in air quality, showing that parallel parked autos
improved it in all wind situations as shown in Fig
11.[12]

Fig 11. (a) Street canyon flow affected by parked cars, and (b)
parked cars layout [12]

3.2.9. Technologies for removing pollutants
from the air

Several technologies have been introduced to
remove or clean up pollution from air. In China, for
instance, a 100 meters’ tall air purification tower was
built to circulate air through a filtering system. Other
nationsalso experimented employing compounds that
react with NO> to absorb it from the air. This could be
integrated into materials or surfaces such as paving
slabs, painting, and roofs.[15]

3.2.10. Air quality monitoring networks
Air monitoring networks are a fundamental need to



improve air quality. For example, the European Union
funded several authorities and the Chinese government
to create an air monitoring network to monitor PM2.5
levels so the data could be available instantly with a
smartphone, much like the “London Air” app in
England.

3.2.11. Plants that reduce humidity

Historic buildings are constructed with magnesium
limestone that always suffer from environmental
pollutants especially oxides of Sulphur from acid rain,
particulate matter sulphate, and gaseous SO;
emissions. However, to protect such material, coatings
were applied on the surface of historic buildings. But
rather than utilizing coatings to absorb humidity from
the air to halt the cycle of degradation, natural plants
can be utilized to safeguard existing stonework.[16]

3.3. Protect receptors

To protect receptors, direct interventions must be
involved that reduce concentrations at the receptor site.
Green infrastructure is considered an important
intervention that can be used in several configurations.
[3]
3.3.1. Direct intervention to reduce

concentrations of the receptor site

The categories targeted in interventions are
industrial, residential, vehicular, and other multiple
sources. Another important aspect are the time and
duration of an intervention. Some measures aim to
improve air quality permanently. [17]

3.3.2. Deposition rates

By accelerating the deposition of pollutants and
thereby lowering concentrations of pollutants near
receptors, green infrastructure could be able to protect
surfaces against air pollution. The rate of dry
deposition is highly dependent on the macroscopic
characteristics of the surface, such as available surface
and surface aerodynamic roughness.

3.3.3. Use of low-maintenance and fast-growing

plant species

The species and size of plants employed in Green
Infrastructure (GI), as well as their location in respect
to the built environment, will establish the deposition
parameters, which will then define the highest possible
rate of pollutant dry deposition. The vegetation with a
bigger surface area, faster rates of transpiration, and
longer in-leaf periods provide the main advantages in
dry deposition over bare surfaces.

3.3.4. Green walls in street canyon

In street canyons, the interactions between GI and
air pollution can have a beneficial or harmful effects
on the air quality depending on the aspect ratio and Gl
types. The advantages and disadvantages strongly
show that green infrastructure characteristics could be
vulnerable  to  regional  environmental  and
socioeconomic conditions. To guarantee benefits
exceed negative impacts and to maximize the value for
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those benefits, informed design is essential.[18]

4. Guidelines developed

The following table 2shows the guidelines deduced
to be then used in analyzing case studies and obtaining

a quantitative analysis as a conclusion.

Table 2. Guidelines deduced form literature

Reduce Extend Protect
Introducing Low- | Introducing Introducing
Emission Zones | passive direct
(LEZ). methods interventions

to reduce
concentrations
Gradually shift to | Using Intervention of
Zero-Emission dispersion green
mobility Zones (ZEZ). | and infrastructure
deposition to | in terms of
remove PM | G14AQ
pollutants by
vegetation.
Switching to clean | Intervention Enhancing the
alternatives, such as | of green | deposition
electric vehicles, | infrastructure | rates of
cycling or walking. pollutants
using
aerodynamics
roughness and
green
infrastructure.
Apply physical | Removing The use of
interventions such as | traffic-related | low-
limiting entry  or | pollutants maintenance
setting speed limits in | from  street | and fast-
certain areas  or | canyon with | growing plant
defined zones. trees. species with a

medium to
long lifetime.
Removing public road | Technologies | Enhancing
space; creating space | can be | deposition
for bus lanes applied  for | rates by
removing holding air for
pollutants longer near
from the air, | vegetation
such as | according to
purifying G14AQ.
tower in
China or
innovative
filters in
Athens.
Establishing a central | Introducing Creating
area reserved for | air quality | differences to
pedestrians monitoring ground-levels
networks. concentrations

using  green
walls in street
canyons.

Preventing the flow of
through traffic and
instead  create  two

Adding plants
that will
reduce air




separate  circulation
loops.

Introducing Ultra-Low
Emission streets with
restricted  pedestrian
and cycling zones with

ULEV vehicles.

humidity.

Banning of internal
combustion engine
vehicle, while
introducing an
alternative.

Apply speed
management
according to the usage
of streets.

Switching to  less

polluting cars

5. Case studies

5.1. Case study 1- Antwerp, Belgium

In Antwerp, all vehicles are monitored and checked
daily using smart cameras that are installed along the
boundary of the LEZ. [19]. Also, annually a full
evaluation is conducted through comparing vehicles
entering the LEZ with the composition of Flemish
regional fleet.

5.2. Case study 2- Beijing, China

The government unveiled the Beijing Clean Air
Action Plan 2013-2017 and the Work Plan for Vehicle
Emissions Control 2013-2017. The congestion pricing
(CC) program charges an additional fee on crowded
road segments by reducing travel demand without
boosting infrastructure supply. Positive effects of this
activity have been shown in London, Singapore,
Stockholm, and Milan. [20]

5.3. Case study 3- City of Suceava, Romania

It applied LEZ in the city center and residential zones
on pedestrian areas or streets with vehicle access.
During weekends, the main street in the city center
closes to a 35% of the street. In 2001, it extended to
55% of the street. The LEZ approach leads to 24% of
the street becoming a pedestrian area, an adjacent road
opening up in the city center to deflect traffic off the
LEZ. [21]

5.4. Case study 4- Hackney and Islington

Councils
The two councils developed two time-restricted
pedestrian and bicycle-only zones known as ultra-low

6. Conclusion

emission streets, which exclude ultra-low emission
vehicles (ULEV). The ULEV roadways are only
allowed to be used during peak commute hours. A
range of public realm adjustments were made prior to
the implementation of ULEV roadways to enhance the
experience for cyclists and pedestrians. [22][23]

Fig 12. ULEZ street zones

5.5. Case study 5- Oxford, Britain

The first Zero Emission Zone (ZEZ) in Britain
started on February of 2022, in Oxford. All gasoline
and diesel cars and trucks, including hybrids, will be
subject to a daily fee unless they qualify for a
reduction or an exemption. But electric cars and other
zero-emission vehicles may enter the trial region for
free.

@ PROPOSED ZEZ PILOT
Fig 13. Britain’s first Zero Emission Zone (ZEZ) proposal

Table 3. Case studies scoring by mitigation strategies of air pollution in urban areas

Mitigation strategies of air pollution in urban areas
I Reduce Extend _ ‘ Protect
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7. Results

Table 4. Discussion of the mitigation strategies applied

Kept

Reduce Extend Protect
‘Reduce’ The use of vegetation
strategy in extending the
measures are distance between
simpler and receptor and site has
more a major impact in
applicable. mitigating air

pollution

Low and zero The measures in

°©
8| emission zones | ‘Extend’ strategy
| should be need to be
< . .
5 applied implemented more
further. often.
More
32 measures
5 should be
g added to
a ‘Protect’
strategy.
8. Discussion and recommendations
e ‘Reduce’ strategy has more measures than of the other strategies. However, it has the least
intervention in mitigating air pollution. This strategy depends on minimizing the damage caused
without direct intervention, while ‘Extend’ strategy allows direct intervention by adding
elements to assist in the mitigation process.
e Although ‘Protect’ strategy has the least number of measures but it is the most effective strategy
amongst the other strategies, because it acts upon direct interventions to control air pollution.
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This study aimed to investigate the reclamation potential of crops residues for reclamation of
underground saline water. Residues from wheat, date palm and groundnut were changed to
crude fibre after heating in oven at 170°C and muffle furnace at 350°C. Tow ground saline
water from Hattab area-Khartoum North (10 dSm™) and Soba area - Khartoum (3.0 dS m™)
were passed on a filter PVC columns of different diameters filled with selected residues.
Successive 10 additions of 100 ml saline waters from the two waters were filtered through the
columns and the electrical conductivity (EC) of the leachates was determined. The results
indicated that residues have a potential as low-cost adsorbent and decrease the EC of the saline
water. It was observed that, EC of leachate from different treatment increased at the beginning
then at addition 5 decreased. Wheat straw and date palm showed good reclamation potential and
chemical stability in comparison to groundnuts peals. After addition 5, the EC of leachate
started to increase again, this indicated the span life of each material. This study shows that crop
residues, as waste and low cost materials, are economically and environmentally feasible
reclamation materials of saline water in the developing countries for drinking and agricultural
use.

Keywords: Saline Water, Reclamation, Crop Residues

1. Introduction

I. Water and Agricultural development in Arid Zones

Globally, fresh water is very scares (0.75%) and the remaining percentages are saline water
(97%) and glacier (2.25%). Arid and semi- arid regions have significant eco-agricultural
potential. (Soifer, 1987). In the same area farmers faced a real problem of saline water that
lower crop production, approximately 17% of the world’s cropland is irrigated, it produces
more than a third of the food and fiber harvested throughout the world (Hillel, 2000). These
regions will suffer shortage in fresh water due to rapid growth of human population (Yensen;

2006). Increasing population, food pressure on human will compel these societies to use saline
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waters and soil for food production. (Burbayand ziatabar; 2002) .In arid and semi —arid ground
water quality and quantity measurement is controversial issue, because recharge is low and
variable (Simmers; 2002). Climate change, agricultural production (carbon sequestration),
energy production, including biofuels, water requirement to food production can also play
additional stress on water resources in the future.

Sudan relies on ground water aquifers, for domestic uses, agricultural production and livestock
(Omer, 2013; Wheater, 2007). In recent time, ground water is used in agriculture especially in
Northern Sudan States and Khartoum State. Large scale agricultural project are established,
using ground water for irrigation (Mukhatar, 2008). More than 50% of Sudan area is covered by
four categories of aquifers: Nubian sandstone aquifers (28%) with good water quality and
approximate recharge as 1000 million m®Y (SNCIHP; 2000); The UmRawaba aquifers (7%)
with annual recharge of 600 to 150 million m*/Y and statistic water level 10-150 and The
alluvial aquifer compromise local important basins that has good water quality with total annual
recharge of 375 M m® and shallow water table (Gamal Abdo, 2012). In Sudan, lack of
monitoring and adequate information database of ground water monitoring and water
information is a serious problem for sustainable use of ground water. The ground water
information base should contain other relevant and supporting data such as water use data,
management base data and data on physiographic proposal ground water project. Recent studies
show that septic tank, injection well, and pit latrines, are have negatively impact on ground
water. Poorly designed, local and constructed and solid waste find their way to ground
water.Industrial sector has played major role in contaminating ground water through food
production, pharmaceutical, tobacco, plastic, fertilizer, asbestos, dry batteries, radioactive
material, and heavy metals as well as and viruses. Serious contaminations in borehole in Gizrea
and Kassala were detected (SNCIH, 2000). Hydrologists look at ground water as a separate
body isolated from overlaying surface hydrological processes. Interaction between surface
water and ground water has put additional stress to manage ground water especially portion of
water balance in absolute term. In Khartoum state some signs of pollution has appeared in wells
e.g. bacteriological contamination in some wells in Riyadh, Burri and Imtidad Nasir.(Wheater,
2007).

Several technologies are currently used for desalination. Among the most popular are multi-
effect distillation (MED), multi-stage flash (MSF), and reverse osmosis (RO) (Van der
Bruggen, B.; Vandecasteele2002). MED is the oldest technique, first being used around the

middle of the 19th century to desalinate water. Today, polymer membranes play a key role in
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addressing these needs since reverse osmosis (RO) membranes are the dominant technology for
desalination due, in part, to their low energy requirement relative to other
technologies(Nollet1748; Cadotte1977; Cadotte1981; Skilhagen et al 2008; Batchelder 1965;
Glew 1965; Frank1972). Desalination has traditionally been accomplished using thermal
processes to vaporize water from a saline source and then condense this vapor to recover pure
water(Nollet1748; Kravath, R.E.; Davis, J.A.1975; Stache1989). Water desalination has been
thrust into an increasingly important role as a means of supplying freshwater to a thirsty world
in which the increasing trend of water usage is not balanced by the available supplyl-3.
Traditional desalination approaches involve either the process of distillation which needs large
amount of energy, or the filtration approach using polymeric membranes which need to achieve
both high salt rejection rate and high freshwater flux. In all the filtration approaches, membrane
flux constitutes a common challenge. High flux membrane is highly desirable not only for
reducing the membrane area, but also for increasing the productivity.

1.4 Absorption of materials:

Agricultural waste materials are usually composed of lignin and cellulose as the main
constituents (Sud, 2008). Other components are hemicelluloses, lipids, proteins, simple sugars,
starches, water, hydrocarbons, ash and many more compounds that contain a variety of
functional groups present in the binding process, for example carboxyl, amino, alcohol and
esters (Beveridgeand Murray,1980; Gupta and Ali, 2000). These groups are assumed to have
the ability to bind heavy metal by replacement of hydrogen ions for metal ions in solution or by
donation of an electron pair from these groups to form complexes with the metal ions in
solution. Absorption process is a mass transfer process which involves the accumulation of
substance at the interface of two phase’s liquid-liquid, gas —liquid, gas solid or liquid —solid
interface. According to interaction absorption process is divided into two type’s physiosorption
and chemosoption. (Sabino De Gii; 2016).Activated carbon can be produce from physical and
chemical process, chemical process involve impregnation of the precursor with chemical
activating agents such as H3PO4 followed by pyrolysis at low temperature. Physical process is
achieved by heating at 500 to 900C in an inert atmosphere followed by mild oxidation air
stream or carbon dioxide (Rodrigues et al. 1992)Active carbon the most adsorbent material to
remove heavy metal but still it is produced in uneconomic way and cannot be recycled.
(Othman et al, 2010). In last decades adsorption process involve the use activated carbon to
purify and separate pollutant from waste water (Ali,2010). Adsorption process is a surface

phenomenon that depends on the numbers of sites available, porosity, and specific surface area
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of adsorbents (Tanweer .A; 2010). Adsorption capacities of carbon depend on sources of raw
material (Ayranci and Yoda; 2004).The mechanism of adsorption depends on physical and
chemicalcharacteristic ofadsorbents and the mass transfer process. (Mohammed. D .et al; 2004)
1.5 Use of agricultural waste as filter materials

Date palm trees grow in many countries of the world. Locallyavailable and effective material
from these trees can be used as adsorbents to removal pollutant from waste water. The date
palm leaves have surface area about 525m?/g (Alayaet al; 2000).Lignocellulosic materials such
as date palm consist of three main components—cellulose, hemicellulose, and lignin, besides
these other minor constituents are oil and protein. On an average date palm, material contains
cellulose, hemicellulose, and lignin in the range of 40-50%, 20-35%, and 15-35%,
respectively. (Macedoet al; 2008). Danish et al., (2014) found that active datebead
(ADB)with Zncl, to remove pb from ground water.It could be observed that the maximum
adsorption capacity of ADB was 76.92 mg/g at 318.2 K and pH 6.5. Jibrilet al., (2008) used
date palm stem treated with KOH and H3sPO4 and heating Grigis and Hedawy. (2002) found that
at low temperature better adsorption material was gained. EI Nweret al., (2008) that the
optimum pH value was 1.Khalifa, et al; (2009)used filter fiber date palm filtration to treat waste
waters and showed good ability to remove turbidity, COD, phosphorus and helminth eggs.
Chemically, modified plants wastes pretreatments can extract organic compound and improve
chelating efficiency. (Gaballahet al; 1997).Wheat bran treated with sulfuric acid to prepare
active carbon has good surface area to adsorb copper ions at pH=5. (Ozer et al. 2004). Ozer and
pinincci, (2006) conducted a study on the removal lead ion by wheat bran treated with HzPOs.
The results showed that the maximum removal rates (82.8%) was at pH =6 after two hours of
contact time. Basciet al. (2003)60recorded that wheat shells and carbonized coir pith have
shown high efficiency for sequestering copper metal. The utilization of rice bran and wheat bran
as an adsorbent were found to be less effective as only 50% removal efficiency was reported
(Farajzadeh and Monji, 2004; Oliveira et al., 2005).Vinod Kumar Gupta et al; (2007) found
wheat husk was an effective materials to remove reactofix golden yellow 3 RFN treated with

30% to 60% hydrogen peroxide for 24 hours.

1.6 Objective of the study

In Sudan, salinity in water coupled with soil salinity hinders the agricultural productivity of
various lands especially in the Northern and Khartoum States and many projects and farms
transform their projects into other activities. Moreover, very little research was conducted in

desalinization of saline water particularly with use of plant materials as adsorbent materials to
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reduce salinity. Therefore, the main objective of this research is assessment of reclamation
potential of three plant residues as environment friendly and low cost adsorbent materials for
saline ground water.

2. MATERIALS AND METHODS

Two saline ground water samples were collect from Soba research station with EC value 3.65
dS/m (relatively low level) and the Hattab area with EC value 10.45 dS/m (Very high level).
Three types of plants residue namely: wheat stem, date palm leaves and peanut peel were used.
Wheat and date residue were collected from Khartoum University demonstration farm and the
peel peanut residue was collected from central market Shambat.

Each plant residue was oven dried at 170° C and then grinding, muffle furnace drying at 250 -
300° C to remove organic compounds and chemical treatment of crude fibre with 1.25% NaoH
for 30 minutes. (AOCA ,2000). Plastic pipes PVC with different size were used and filled with
plant residues (raw/treated) as filtering materials. The air dried plants were put in the 20 cm
long and 5 cm diameter plastic pipes while the muffle furnace dried samples and treated crude

fiber were put in 10cm long and 2cm diameter plastic pipes.

Constant volume (100 ml) of saline water was passed through the various filters in the PVC
pipes and the leachate was collected and its salinity was measured using electrical conductivity
Apparatus. This procedure of saline water addition and measurement of EC for leachate was
repeated ten times.

3. RESULTS AND DISCUSSION

3.1Effect of raw residuals on water salinity of Hattab water

Generally, the salinity of Haatab water increased after treatment with raw residue in the first
addition and decreased after successive addition of saline water (Table.1 ). In the ninth addition
the salinity value decreased by 15.% , 8.1 and 11.4 after treatment with wheat stem, date palm
leaves and groundnut peel, respectively. The Ec decreased with addition up to 10" addition
for wheat stem, and date palm leaves, but for groundnut peel the Ec value increased from 9.26
to 10.23 dSm*

The general trend of the starter addition that passing the raw crop residues was higher values of
EC compared to the original value, then the successive additions indicated low values till a
certain point where the reading started again to increase (Table 4.1). Date palm leaves and
groundnut peel were record similar values in the middle additions. The higher value was

observed (17.3dS/m) at first addition in wheat stem. Then started to decrease consequence till to
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be lower the original one, date palm leaves and groundnut peel are showed similar response at
end additions. Date palm and Wheat stem leaves were stable chemically and the last one record
lowest value (8.60dS/m) at addition 10.Threshold point break that appeared significant decrease
of ECw (T3) of all plants residue, expect groundnut peel was increase again at (T10). These
results are consistent with Basciet al (2003 )who reported that Wheat shells and carbonized
coir pith have high efficiency for sequestering copper metal. It is also agreed with Idrisl et al
(2012), who stated that activated carbon from groundnut is effective for the removal of

chromium and nickel from dye effluent.

Table 1 Effect of treatments (oven dried) on Hattab saline water

Additions Wheat stem Date palm leaves  Groundnut peel
EC (dSm™)
To 10.45 10.45 10.45
T1 15.6 17.3 11.73
T2 11.16 10.6 10.76
T3 9.73 10.16 9.6
T4 9.13 10.03 9.8
Ts 8.83 9.93 9.73
Ts 8.96 9.93 9.93
T7 9.13 9.63 9.5
Ts 8.8 9.63 9.5
To 8.83 9.6 9.26
Tio 8.6 9.7 10.23

In this table and following ones, these abbreviations are described as follows: To water
from source, T1,T2,Ts....... Tiosequence of additions, in each addition100 ml of saline ground
water added.

3.2 Effect of furnace dried residual on water salinity of Hattab water

Similar trend was observed when furnace burned materials was used for treatment of Hatab
saline water (Table 2). After the 10 addition the Ec value droped by 19.6.% , 12% and 9.1%
after treatment with wheat stem, date palm leaves and groundnut peel, respectively. The
lowest value 8.4 dSm™ and 9.2 were recorded after the 10™ addition in wheat stem, date palm

leaves treatment, respectively. For groundnut peel the lowest value 9.13 wheat stem, date palm
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leaves was measured after the 7™ addition.

In this treatment all plant residue showed good chemical stability and the electrical conductivity
decrease gradually with more additionof saline water.Wheat stem recorded higher value
(16.7dS/m) in initial addition, and also lower value (8.4dS/m) at addition (T10). Threshold
point break that appeared significant decrease of ECw (T5) of all plants residue. This finding
agreed with Ozer et al. (2004) who stated that active carbon prepared from wheat bran treated
with sulfuric acid adsorped copper ions at pH five . In addition, et al. (2007) supported this
finding and stated that wheat husk was effective materials to remove reacto fix golden yellow 3
RFN treated with hydrogen peroxide 30% at 60% for24 hours. Ground nut peel revealed
increase again this indicated that critical phase to remove or

Table 4.2 Effect of furnace dried plant residues on Hattab saline water

Addition Wheat stem Date palm leaves Groundnut peel
(dSm) (dSmt) (dSm™)

To 10.45 10.45 10.45
T1 16.7 12.5 15.46
T 12.86 11.63 11.6
T3 10.8 10.73 10.96
T4 10.23 10.36 10.1
Ts 9.86 9.53 9.16
Te 9.56 9.33 9.46
T, 9.1 9.33 9.13
Ts 9.23 9.9 9.46
To 9.46 9.56 9.6
T1o 8.4 9.2 9.5

4.3 Effect of crude fiber plant residues on Hattab water salinity

The crdue fiber of plants materials yield similar results to furnace burned materials
(Table 3). Generally the Ec value tends to dcreased after the 4™ addition.

Wheat stem recorded higher value (16.70dS/m), and lower values (8.40dS/m) of Electrical
conductivity, all plants residues have good chemical stability and limit effect to Electrical
conductivity of water salinity. Threshold point break appeared at T5whereECwdecreased
belowtheoriginal saline water. That meantcrude fibers was not significant to reduce high level

of saline water. This agreed with Farajzadeh and Monji (2004) and Oliveira et al.(2005) who
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reported that utilization of rice bran and wheat bran as an adsorbent are less effective as only
50% removal efficiency.

Table.3 Effect of crude fiber plant residues on Hattab saline water

Addition Wheat stem Date palm leaves Groundnut peel ECw
ECw (dS/m) ECw (dS/m) (dS/m)
To 10.45 10.45 10.45
T 16.70 12.5 15.46
T2 12.86 11.63 11.60
Ts 10.80 10.73 11.06
Ta 10.23 10.63 10.10
Ts 9.86 9.53 9.16
Ts 9.85 9.33 9.46
T7 9.10 9.33 9.30
Tls 9.23 9.9 9.46
To 9.46 9.56 9.60
Tao 8.40 9.20 9.50

4.4Effect of raw residual on water salinity of Soba water

The EC value of soba water increased with the times of addition unitil the third addition for
wheat stem and decreased in the subsequent additions. For date palm leaves the EC values
increased sharply to value of 17.03 dSm™ after the first adition and decreased after that.
Similar trends was observed for groundnut peal, but the final EC values after ninth addition is
still higher than the original value. (Table 4). Date palm leaves recorded the highest value
(17.03dS/m) at the first addition, whereas wheat stem produced the lowest value (2.73dS/m) at
the addition 8 and has good chemical stability. That means the wheat stem has good bio
adsorbents properties at this level of salinity.. This agreed with Ozer and pinincci; (2006) who
conducted a study on the removal lead ion by wheat bran treated with H3PO4, and showed that
the maximum removal rates (82.8%) at pH =6 after two hours of contact time. Date palm leaves
have narrow capacity to trap salts. The groundnut peel has no effect on reducing water salinity.
Table 4Effect of treatments (oven dry) on plant residue of saline water of Soba water

Times of Wheat stem Date palm leaves Groundnut peel
addition ECw (dS/m) ECw (dS/m) ECw (dS/m)
To 3.65 3.65 3.65

55



T1 4.86 17.03 6.83
T2 6.13 11.16 6.63
Ts 4.10 8.3 5.2
Ta 2.96 7.76 4.43
Ts 3.16 6.53 4.03
Ts 2.76 3.9 3.7
T7 2.80 4.33 3.86
Ts 2.73 3.1 3.83
To 2.86 2.96 3.7
Tio 2.76 3 3.63

4.5 Effect of furnace dried residual on water salinity of Soba water

Dried wheat stem and groundnut peel showed good capacity to adsorb salts and are chemically
stable. Dried date palm leaves recorded high value at (T1) addition (12.86 dS/m), and wheat
stem showed lower value at (T9) addition (2.70dS/m). All plants residue adsorbed salts from the
fifth addition. Boumchitaet al.(2016) recorded similar pattern and indicated that peanut shell
was low-cost adsorbents material to remove of Eriochrome black T (EBT) dye from an aqueous
solution. This was in line with Xiao- Kun Ou Yang et al; (2014) who revealed that the peanut
shell was effective and economical bio sorbents to removal heavy metals from aqueous solution
that containing aminoacids and sodium chloride.

Table 4.5 Effect of treatments (dried by muffle furnace) on plant residue of saline water of

Soba water

Time of | Wheat stem Date palm leaves Groundnut peel

addition | ECw (dS/m) ECw (dS/m) ECw (dS/m)
To 3.65 3.65 3.65
T 7.70 12.86 6.5
T2 3.30 11.46 3.83
Ts 3.03 7.63 3.1
T4 3 3.10 3.1
Ts 2.96 2.96 2.96
Ts 2.83 3.20 2.96
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T7 2.70 3.20 3.20
Ts 2.66 2.83 2.83
To 2.76 2.80 2.80
T1o 2.80 2.93 2.80

4.6Effect of Crude fiber residual on water salinity of Soba water

Soba water salinity value increased after the first addition of amendment materials and then
decreased with continous additions. (Figure ). The lowest values was observed in the third
addition in water treated ground nut peal and the 10 addition in water treated with wheat stem.
The perecentahe decrease in salinity at the 10 addition was 25%, 23% and 17% for water treated
with wheat stem, date palm leaves and groundnut peel respectively. This finding agreed with
Riahiet al.(2009) who stated that date-palm fibers filtration was an efficient method to
economically remove turbidity, phosphorus, and organics in term of COD and helminths eggs

of secondary domestic wastewater from an activated sludge treatment process.

8 -
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. \
6 -
g === \Wheat stem
== Date palm leaves
4 - #— Groundnut peel
3 -
2 T T T T T T T T T T 1

TO T1 T2 T3 T4 15 T6 T/ T8 T9 T10

Table 4.6 Effect of treatments (Crude fiber) on plant residue of saline water of Soba water

Addition
Wheat stem Date palm leaves Groundnut peel
ECw (dS/m) ECw (dS/m) ECw (dS/m)
To 3.65 3.65 3.65
T1 6.25 7.66 7.66
T2 4.83 3.50 4.23
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Ts 3.83 3.06 2.8
Ta 3.26 3.03 3.06
Ts 3.16 3.10 3.03
Te 2.96 2.86 3.06
T7 2.96 2.90 293
Ts 2.83 2.83 2.83
To 2.76 2.83 3

Tio 2.73 2.80 3

4.7 Comparative Analysis of Performanceforoven dried residues at two levels of water

salinity

The results indicated that, wheat steam was a good bio-sorbents material, and have high
capacity to trap salts at both level of salinity. Date palm leaves performed wel lat high salinity
level (Hattab with EC of 10.45dS/m) compared the relatively low salinity level of Soba water

(3.65dS/m) .Groundnut peel had narrow capacity to adsorb salts at both salinity levels.

4.7 Comparative Analysis of performance for f urnace dried residues at two levels of

water salinity

As in case of oven dried, wheat steam showed have high capacity to trap salts at both level of
salinity. Similar pattern was noticed by date palm which reduce water salinity at two sample of
ground saline water (10.45 and 3.65dS /m). In contrast groundnut peel relatively reduced the

salinityof low level saline water of Soba sample compare to Hattab sample.

4.7 Comparative Analysis of performance for crude fiber residues at two levels of water

salinity

Wheat steam showed high capacity to trap salts at both level of salinity. Date palm leaves
recorded good response at both level of salinity but at Soba sample showed recorded better
results compare to Hattabsample. Groundnut peel had narrow capacity to trap salt especially at
Soba.

4.8 Comparative analysis of different residues treatments at two levels of water salinity

Results indicated that leachate passed through oven dried residues showed higher values of EC
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while leachate passed crude fibreand furnace dried residues showed lower and stable values.

This pattern persisted in both salinity levels.

Conclusion

The study attempted to investigate the use of raw and treated plant residues as low cost

adsorbent materials to remedy saline water from two areas in Khartoum. The study used

residues of wheat, date palm and groundnut peals. The study concluded the followings:

1.

Plant residues with different treatment areefficiently reducing the water salinity at
certain point and then saturated with ions.

Thresholds for the different plant residues was noticed to be at addition 5.

Treatment of residues with muffle furnace and converted to crude fibre improve the
capacity of these residues to trap salts from saline water.

Wheat stem oven dried or treated with muffle furnace or converted to crude fiber
performed well to reduce water salinity compare to date palm and groundnuts.

Date palm and Groundnut plant treatment are only efficient in the reducing water
salinity at low concentration salt.

Oven dried groundnut peel reduce the water salinity of high level while muffle furnace
dried one showed good performance to adsorb salts from low salinity level.

Crude fibers from groundnut peel had limited effect on both high and low level of water

salinity.

Based on the findings, the study recommend the followings:

1. Use of plant residues which isagricultural waste materials as biosorption significant

materials for removal of saltsfrom saline water. They are relatively cheap or of no cost,

easily available andrenewable.

2. Use of wheat stems and date palm leaves for reducing salts of saline water.

Physical treatment of plant residues with oven and muffle furnace to activate its
adsorbing potential.
Further in depthresearch is recommended to test biosorbents capacity of these materials
at industrial level.This includes the quantity of residue, length and diameter of the
columns
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L’impact de la mauvaise conception en matiére d’organisation d’espaces verts des
quartiers péeriphériques de la ville de Khenchela
« Des espaces verts pour une meilleure qualité de vie dans les quartiers périphériques de la
ville de Khenchela » Algérie
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Résumé :
Dans nos sociétés modernes, de plus en plus urbanisées, ou regnent béton et asphalte,
souvent la ville est opposée a la nature. Car son développement, extrémement rapide,
s’est fait au détriment de la nature environnante. Le paysage est minéralis€ par la
construction des établissements humains. Les terrains agricoles et foréts disparaissent
alors, abandonnant la place aux pavillons et zones d’activités humaines.
En Algérie, la rare nature qui subsiste a l’intérieur de la majorit¢é de ses villes est
confrontée a une domestication imposée et a des modifications importantes des
conditions de température, de qualit¢ de I’air, de 1’eau, du sol qui constituent autant
d’agressions externes.

A Khenchela, ville moyenne, 1’image la plus évidente que tout chacun de nous puisse
porter sur ses quartiers périphériques, destinés a accueillir une masse de population
rurale, c’est bien celle de l’organisation des espaces qui les constituent. Soumise a un
rythme de transformations extréme et intensif, la ville apparait comme constamment
en chantier et ce dans le but d’étre plus fonctionnelle. Ces « remises en cause »
permanentes dessinent une nouvelle image, celle d’un espace urbain aux fronticres
indéterminées du fait du phénomene d’étalement, d’éclatement et de fragmentation.
Phénomeéne caractérisé par le manque voire I’inexistence d’espaces verts. Comment
admettre que l'on puisse investir des milliards de dinars pour construire des Ccités
dortoirs, mais quon “oublie® de rajouter quelques millions nécessaires a
I'aménagement des espaces verts, a la création des corridors écologiques (trames
vertes et bleues) et a des actions visant le maintien d’espaces naturels en villea
I'électrification extérieure ou de chemins menant & ces constructions. Et il faudra
attendre les 40°C extérieurs de I'été, pour que le Khenchelois (responsable et habitant)
découvre les bienfaits de la verdure, ne serait-ce que pour mettre a I'ombre sa voiture.
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A chaque fois que la croissance urbaine et le déficit foncier augmentent, on tend vers
la solution de facilité : rogner sur les terrains agricoles et parfois des petites foréts
saccagées au profit du béton.

Si on rajoute a cela, les dégradations provoquées par des habitants "par jeu" des
enfants ou méme des adultes des rares arbres existants. On aura fait le tour de ce vrai
désastre pas qu'écologique ou environnemental. Un désastre pour le mental méme des
habitants !

Comment expliquer cette insuffisance, voire cette absence, dans des "cités dortoirs"
ou un F4 vous est propose entre 1 milliard de DA (1 Euro = 17 Dinars) chez le public
et 2,5 milliards de DA chez le privé sans aucune aire de jeu ou espace vert ?

Pour mieux comprendre les espaces verts, leur conception, leur usage, ainsi que leur
mode de gestion, nous nous sommes posé une série de questions afin de prendre en
compte I’espace vert dans les plans d’aménagement urbain.
Toute intervention d’aménagement doit prendre en considération «la diversité » car
elle constitue la qualit¢ complémentaire de 1’unité, afin de briser 1’uniformité urbaine
qui donne une impression de monotonie. Pour faire face aux enjeux urbains ainsi
qu’aux contraintes environnementales : pollution, dégradation du cadre de vie,
épuisement des ressources naturelles, pauvreté. ..
Mots clés: Etalement urbain, développement durable, Espaces verts, Khenchela,
quartiers périphériques.

Introduction :
Le sujet traité, des espaces verts publics est un des themes fondamentaux de
I’aménagement des villes qui touche de pres au principe du développement durable. Cependant
cette étude n’a pas d’autres ambitions que de mettre en évidence quelques réflexions
fondamentales sur les espaces verts dans un lieu résidentiel périphérique.
L’image la plus évidente que tout chacun de nous peut porter sur les quartiers périphériques de
la ville de Khenchela c’est le rythme de transformations extréme et intensif. La ville apparait
comme constamment en chantier et ce dans le but d’étre plus rationnelle. Cette réalité pose
aujourd’hui un probléme double pour la ville de Khenchela : 1’un architectural-urbain et I’autre
environnemental- esthétique-paysager : le nouveau cadre bati qu’on voit dans les quartiers
périphériques de la ville ne suit pas les régles et les outils de conservation de la nature, et ne
peut par conséquent promouvoir le développement durable de nos collectivités.
Ces « remises en cause » permanentes dessinent une nouvelle image, celle d’un espace urbain
aux frontieres indéterminées du fait d’un phénomene d’étalement, d’éclatement et de
fragmentation phénomeéne caractérisé par le manque voire I’inexistence d’espaces verts.
Comment admettre que I'on puisse investir des milliards de dinars pour construire des cités
dortoirs, mais qu'on "oublie” de rajouter quelques millions nécessaires a I'aménagement des
espaces verts a la création des corridors écologiques (Trames Vertes et Bleues) et des actions
visant le maintien d’espaces naturels en ville,a I'électrification extérieure ou de chemins menant
a ces constructions. Et il faudra attendre les 40°C extérieurs de I'été, pour que le Khenchelois
découvre les bienfaits de la verdure, ne serait-ce que pour mettre a I'ombre sa voiture.
Notre intervention se veut de présenter les différentes étapes qui ont rythmé la politique urbaine
dans le pays, en se basant sur la lecture de quelques échantillons d’espaces verts dans des
différents quartiers périphériques a Khenchela.
Nous avons construit notre problématique a partir de différents travaux d’évaluation
dynamique que nous avons effectués dans le cadre de notre recherche.
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Problématique :
Notre problématique s’articule autour de [’analyse de [D’environnement et de la
construction sensible de 1’espace vert, et vise a intégrer les facteurs des ambiances
perceptuelles et sociales dans 1’analyse du cadre physique.

De tout temps, nos villes expriment I’image des systémes vivants individuels dans
leurs rapports aux fonctions qui changent constamment. En conséquence aucun site ni
aucune ville ne sont identiques.

L’identité urbaine de la ville de Khenchela, a subi des modifications importantes du
fait d’extensions caractérisées uniquement par des grands ensembles sans ame. Cette
perte de sens est due a la production en séric de batiments qui n’ont aucune relation
étroite avec leur environnement ou doivent se développer les espaces verts qui sont,
avec les rues et les places, 'un des composants des espaces extérieurs de la ville. Car,
du simple jardin au grand square urbain, ce sont des lieux de repos, de promenade et
de jeux. IIs offrent, en compensation de 1’espace bati, un équilibre naturel a nos villes.

Dans cette recherche, nous intéressons a la mise en scene et a la requalification
durable des espaces verts de ces quartiers.

Les questions qui guident notre recherche sont :

e Comment peut-on expliquer la mauvaise qualit¢ des quartiers
périphériques de la ville de Khenchela et leur dysfonctionnement
vis-a- vis des espaces verts ?

e Comment recomposer ce tissu urbain en générant un nouvel environnement
durable avec comme conséquence une revalorisation de son cadre de vie, de

son image, et de sa fonctionnalité ?

Enfin, les quartiers périphériques de la ville de Khenchela qui accusent une dégradation poussee
de leurs rares espaces verts et de leur capital paysager souffrant de nombreux problémes causés
par le développement socio-économique, sont-ils en mesure d’assurer un développement
viable ? Peuvent-ils trouver leur propre chemin pour parvenir & la durabilité ? Peuvent-ils
assurer un cadre de vie agréable durable pour leur population actuelle et pour les générations
futures ? Ou est-ce que les objectifs du développement durable en général et ceux du
développement urbain durable en particulier peuvent mener a la durabilité de ces quartiers
périphériques ?

Hypotheses :
Dans ce qui suit, nous allons formuler les hypotheses énoncées selon les
questionnements déja présentés.

< La 1°¢ suppose que la plupart des quartiers périphériques sont des

ensembles construits a la hate pour répondre a la pression de la
demande quantitative sans aucun souci au probleme qualitatif.

R/

< La 2°™ consiste a vérifier si cette situation est due a I’absence ou du fait
a la non-application, sur le terrain de concept d’aménagement urbain
durable répondant a de nombreux enjeux sociaux, €conomiques,
environnementaux et paysagers.

Ces questions nécessitent en fait d’imaginer quelles peuvent étre les perspectives
d’avenir 2 moyen et court termes de ces quartiers et de leurs habitants, de se
représenter ce vers quoi ils peuvent tendre en fonction de leur statut socio-
économique ?, en tenant compte des aptitudes et des moyens d’action que ’on est en
mesure de mobiliser. A cet effet, différents scénarios sont envisageables.
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L’objectif a partir duquel peut s’organiser la conception du systéme d’actions a mettre
en ceuvre se fondant deés lors sur le scénarii qui représente 1’équilibre le plus
satisfaisant entre les perspectives qu’il offre et ses probabilités de réalisation.
Cette problématique prédit qu’une collectivité est en mesure de se dégager, ne fit-ce
que partiellement, des contraintes qui [’assaillent et se trouve en capacité¢ d’orienter
son devenir.
Sur un autre plan, Braudel a montré que le destin des villes, n’était pas entiérement
soumis au déterminisme mécaniste des conditions socio- économiques dans lesquelles
elles se trouvaient, mais dépendait pour une part non néegligeable de la culture de leurs
habitants et de leurs élites, et de leur capacité collective (Associations de quartiers...)
a saisir les opportunités qui s’offraient a eux et a gérer les contraintes auxquelles ils
étaient confrontés
Diffusion de conscience écologique et de la culture de la « nature » chez les résidents. La
présente recherche s’inscrit dans le cadre d’une réflexion globale qui vise a expliquer les voies
d’adaptation au nouveau mode de développement propre. Il s’agit de contribuer a la réflexion
sur les moyens et les mécanismes qui peuvent permettre aux quartiers periphériques de la ville
de mieux connaitre ces potentialités pour mieux s’intégrer dans la dynamique de
développement.

Objectifs :

Notre travail consiste alors a:

e tenter de dresser un état de la situation du développement a Khenchela.

e & eévaluer le degré de contribution des divers modes de développement a la
dégradation de D’environnement urbain des quartiers périphériques de la ville de
Khenchela.

e a émettre les réflexions nécessaires pour cerner la dégradation des espaces verts
et de ’image paysagere des quartiers en question.

e Sensibiliser les politiques a inclure les éléments naturels dans tous les
programmes d’urbanisme.

Motif de choix et actualité de sujet

Le choix du sujet traité dans ce travail a été motivé par :
Le fait que nous soyons originaires de la région des Aurés et en raison de cette
nostalgie, cette ville a toujours été, pour nous, un lieu privilégi¢ d’observation des
changements des territoires, car nous étions des témoins des changements de
temporalité qui ont affecté la ville depuis des années. Donc, c'est pour nous un plaisir
de traiter ce sujet, car nous estimons que les recherches sur le sujet contribueront a
améliorer nos connaissances et notre expérience. A partir de ce sujet nous aurons une
occasion propice de contribuer a 1’amélioration de cadre de vie des quartiers
péripheriques.

Méthodologie d’approche :
Afin de répondre a la problématique et aux questionnements soulevés, de confirmer
ou d’infirmer les hypothéses prédéfinies, et concrétiser nos objectifs de travail, nous
avons opté pour la méthodologie suivante. Nous avons fait appel a trois éléments
intimement liés dont 1’approche de chacun d’eux ne peut se faire sans 'autre a savoir
I’habitant, I’espace et la fonction. Une démarche déductive basée sur ’observation est
privilégiée selon les indicateurs écolo paysagers et la disponibilité des données.
Notre ¢tude sera menée selon la méthode de I’enquéte par le biais de l'observation en
situation réelle et des questionnaires remis aux usagers. Nous avons travaillé selon
deux approches, une approche théorique et I’autre pratique.
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L’approche théorique :

La nature dans la ville : essai diagnostic théorique
Elle contient deux sous-chapitres :

a- «ville -nature » divorce ou cohabitation ?

Cette approche est nécessaire pour la compréhension de I’évolution de la place de
la de nature dans la ville, (historiquement les rapports ville-nature), car elle est
polysémique et s’est beaucoup métamorphosée au fil du temps. I y a autant de
natures que de maniéres qu’ont les hommes pour la concevoir et de se comporter
vis- a-vis d’elle a un moment donné de I’histoire et selon des contextes
géographiques et culturels. De plus, ’homme n’a pas interagi de tout temps de la
méme fagon avec elle.

b- Concept de I'espace vert
Ce sous chapitre se compose de deux paragraphes :
Le premier est consacré a I’espace vert comme concept, car ce dernier connait des
sens multiples suivant les professions concernées par ce domaine : architecte-
urbaniste, paysagiste, services techniques...le second traite de la perception culturelle

de I’espace vert.

L’approche analytique :

Elle contient un seul chapitre, nous tentons d’analyser la politique urbaine algérienne
et I’éventualité d’une évolution future afin d’adopter une approche urbaine plus
adéquate. En engendrant ses outils, mécanismes et conceptions urbanistiques.
L’approche analytique, s’intéressera ¢également a la réalit¢é des espaces verts de
I’habitat algérien, Nous mettrons 1’accent sur leurs spécificités, la place qu’ils
occupent aujourd’hui, mais surtout nous analyserons la stratégie a mettre en place
pour leur requalification et intégration dans I’ensemble du quartier. Une étude des cas
concrets, (cas des quartiers périphériques de Khenchela), est significative a ce stade.
Donc, nous approfondirons notre étude par une analyse concréte, du cas du nouveau
pole urbain et de son environnement. Cette analyse sera guidée par une série de
questions concernant nos quartiers qui se caractérisent par le manque de relations
entre ses sous espaces publics normalement réserves aux espaces verts, aux aires de
jeux et aux parkings. Aucune structure n’exprime une quelconque qualité
environnementale et paysagere, ne presentant que de vastes terrains vagues, mal
définis et sans aucune fonction précise. Ce chapitre nous permettra de définir et d’une
maniere claire les actions a entreprendre dans le processus de requalification des
différents domaines : urbanistique, environnementale, sociale, économique ...

CHAPITRE 1:

La nature dans la ville : essai diagnostic théorique

I-1 « ville -nature » divorce ou cohabitation ? Approche explicative.

La notion de nature est polysémique et s’est beaucoup métamorphosée au fil du temps. 11 y a
autant de natures que de manicres qu’ont les hommes pour la concevoir et de se comporter vis-
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a-vis d’elle a un moment donné de I’histoire et selon des contextes géographiques et culturels.
De plus, ’homme n’a pas interagi de tout temps de la méme fagon avec elle.

L’existence d’une certaine idée de la nature et de ses rapports avec I’homme, remonte a
I’antiquité. Elle symbolise a cette époque la force des ¢léments naturels et I’abus qui fait
opposition a la cité qui apparait comme le lieu de prédilection de I’homme. Car, la ville est
« I’espace-école » de civisme, de la sobriété et de la modération.

Durant des siecles, la ville fut édifiée par les batisseurs ne cessa de faire référence a la nature.
Pendant que I’art roman fait référence a une conception cosmique de la nature, I’art gothique
représente une conception organique et naturaliste du vivant. La Renaissance était au service du
pouvoir et a fait de la nature en ville son décor.

Cependant, les villes du XIX®™ siécle étaient marquées par les conséquences de I’avénement de
la Révolution Industrielle, celles du XX sigcle étaient caractérisaient par de grandes
interrogations et réformes sociales. Ces deux aires, souvent, dominées par le Mouvement
moderne et alignées sur un développement industriel prénant la généralisation du style
international sans considération climatique et régionale. Il est a signaler qu’a cette ¢re déja,
certains architectes avant-gardistes, Franck Lloyd Wright et ses disciples : Paolo Soleri, Sverre
Fehn, Hassan Fathi ...construisaient leurs idées en cherchant une symbiose entre architecture et
nature. Les précurseurs de cette « cohabitation » sont répartis sur les cing continents, ce qui
montre que I’inquiétude est universelle. D’ailleurs tous leurs travaux sont guidés par le respect
de la nature, et signalaient les dangers d’une rupture radicale avec la nature et mettent en garde
contre certains dommages irréversibles pour nos villes et les hommes qui les habitent, ouvrant
ainsi la voie a une autre manicre de penser I'urbanisme d’ou I’invention de d’autres formes
architecturales et urbaines. Car nos villes actuelles, soucieuses toujours des préoccupations
économiques et sociales, sont désormais bouleversées par un nouveau désir visant la qualité
environnementale de la ville et rejetant, l'approche dominatrice, des eres du Mouvement
Moderne et optant pour de nouvelles relations responsables, complices et harmonieuses entre la
ville et la nature. Cette sorte de retour aux pratiques ancestrales, tombées en désuétude apres la
Révolution industrielle, a 1’époque ou les concepteurs ont cru a sa domination et puisé sans
modération dans les ressources naturelles, crée un cadre urbain verdoyant, des repéres visuels
dans une ambiance de jardin et conserve la qualité environnementale.

L’amélioration de la biodiversité passe par les réalisations et la gestion des espaces publics, en
complémentarité avec les intentions des maillages vert et bleu et des obligations des espaces
verts prives.

« La biodiversité de ces espaces est conditionnée par tout élément qui augmente la biomasse
(arbres, haies vives, platebandes, noues ou cours d’eau remis a ciel ouvert, parois vertes.

Si la politique de 1’étalement de la ville avait, comme objectif I’absorbation d’une part
significative de la croissance démographique urbaine, et la création des zones d’activités
économiques. Ces nouvelles formes urbaines devraient étre aussi un cadre de vie harmonieux,
attractif et agréable a vivre. L’espace urbain étant composé d’éléments variés, il conviendrait
des lors d’examiner la maniére dont ces €éléments peuvent étre assemblés de manicre a ce que
I’ensemble soit aisément percu par I’homme et offre le cadre approprié a la vie urbaine. En
effet, I’extension de la ville se fait sur des espaces vides ou plantés. Ce processus d’urbanisation
artificialisée a un impact direct sur I’environnement. La ville trouve ses banlieues et les
structures de ses activités dans son espace rural périphérique. Cette croissance constitue le
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danger numéro un de ces espaces dits « sauvages »*, qui se trouvent bousculés et par
conséquent réduits. Ils ont supporté I'étalement de la ville et permis I'élargissement de I'assiette
destinée au domaine bati, au détriment de la qualité environnementale et de la production
agricole.

Car le revétement urbain, favorise 1’écoulement des ecaux, pose des problémes

d’érosion des sols et fréne le rechargement des nappes phréatiques. L’artificialisation
des sols appauvrit également la biodiversité végétale et animale. Enfin, 1’urbanisation
et les extensions du systtme VRD qui I’accompagnent modifient a 1’évidence les sites
naturels et le paysage.

Historiquement, les rapports ville-nature se caractérisaient par les enjeux de ruptures
de relations. Cette désunion s’explique par le conflit d’usage entre le bati et la nature
comme nous le confirme dailleurs Olivier LE RUDE «Entre la ville et la nature se
joue ainsi un drame continuel de définition contradictoire et complémentaire d’un
dedans et d’un dehors » .2

La ville en tant que création de I’homme et en tant qu’espace d’expression de civisme
et de l'urbanité porte en elle-méme un certain nombre de principes d’urbanité: la
distinguant de « I’espace sauvage »

Cette prise de distance de pensée «refléchie» de la nature, sépare la ville de la
nature : la ville qualifie la nature de sauvage et cette derniére la traite de monstre.

Ce divorce entre 1’espace artificialisé et 1’espace naturel découle du progrés des
instruments techniques de domination de la nature déployées par I'homme, parfois
contre lui et toujours contre la nature. C’est la raison pour laquelle des compromis
sont recherchés et que les parcs et jardins urbains, qui sont les formes les plus
adéquates et pensées de cette conciliation, sont a la fois les aboutissements et les
témoins d’une recherche perpétuelle d’entente.

Un mariage de raison entre ville-nature doit étre placé au centre des réflexions de
toute politique d’aménagement urbain, car il est ['une des préoccupations majeures
des habitants des quartiers périphériques. Pour dépasser ce conflit paradoxal stérile, il
a fallu, des les origines, songer au compromis de la troisieme voie et au fait d’insérer
la nature dans la ville, et cette derniere dans son contexte naturel, puisque c’est bien
dans I’harmonie avec la nature que I’homme peut s’épanouir.

CHAPITRE 11 :
Approche analytique du cas d’étude

Afin de répondre a la problématique et aux questionnements soulevés, Une démarche

1L adjectif sauvage est employé comme : un site qui évoque 1’état de nature, son caractére grandiose et
farouche, et qui n’est pas marqué par I’intervention de I’homme

2 par Olivier Le rude, Haut fonctionnaire au Développement durable adjoint, ministére de la Culture et  de la
Communication francaise

http://Aww.anabf.org/pierredangle/dossiers/jardins-urbains/ville-et-nature-quelques-divorces-et-un-mariage-de-
raison
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déductive basée sur 1’observation est privilégiée selon les indicateurs écolo paysagers

et la disponibilité des données.

L’enquéte par le biais
de 1'observation en
situation réelle

Des questionnaires
remis aux usagers.

1-Présentation de la ville de Khenchela :

e : / Khenchela est une ville située dans les\

Aures, dans I'Est algérien, a une altitude

moyenne de 1120 métres. La population de
la ville est estimée a environ 120 000
habitants(2021). La ville est le chef-lieu de
Tebessa la wilaya de Khenchela, elle a pris le nom
de Khenchela apres 1'occupation arabe, ce

nom provient du nom de la fille de la reine

El Oued Qmazighe autochtone Dihya ( Kahéna)./

Khenchela dans son espace algérien
Source : auteurs, année : 2022

La Wilaya (Département) est composee de 21 communes et 08 Dairas ; et confine
avec les wilayas de :

-D’Oum EI Bouaghi au Nord /El Oued au Sud/Tébessa a I’Est/Batna a 1’Ouest/Biskra
au Sud-ouest. Le climat de la ville de Khenchela est trés rude en hiver avec des
températures glaciales. Le climat en été est plus modéré avec des températures
chaudes mais acceptables.

La ville de Khenchela connait de grands changements urbains et sociaux. Elle s’étale
sur les terrains agricoles, vit une croissance importante de population, et
systématiqguement  d'une augmentation de ces besoins en  équipements, en
infrastructure de bases, et de tous les aspects ordinaires de la vie des citoyens.
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Terrain agricol]
Terrain vide
Source : auteurs, année : 2022
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Espaces agricoles urbanisés

/ L'espace périphérique se \

caractérise désormais par un
¢talement spatial marqué par

une fragmentation urbaine qui

trouve son explication dans la

multiplicité des modes de
production du béti et du
foncier.

La fragmentation physique se
manifeste sous différentes
formes qui expliquent en

| partie 1’organisation plus ou

‘ moins éclatée du bati dans ces

\espaces périphériques de la/

M Terrains agricoles urbanisés depuis 2000
Source : auteurs, année : 2022

Les analyses qui ont ét¢ menées sur quelques sites de la périphérie
regroupés en trois zones (POS) la périphérie Ouest de la ville (Kahina) ; la
périphérie Nord de la ville de Khenchela (Moussa Redah) la périphérie Sud de
la ville de Khenchela (Route de Thamza). Tous ces secteurs, intra-urbains,
périphéries Ouest et Sud et Nord sont des zones agricoles envahies par

I’habitat urbain.

70



/ v Lotissement Babar 2
- dansl’agglomeération
— de Khenchela,

Chemin de  Lestade
wilaya omnisport et
(CW éA) ~ lacoopérative
UGTA

Une occupation irrationnelle des
sols a cause des espaces libres non
fonctionnels 2022

L'occupation dusol

les

constructio
ns

16%%

les voiries
13%

espacelibre
T1%
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L’insuffisance des espaces verts par rapport a la superficie de terrain ; un site
non équilibré




L’impression d’étre dans un

Des vues nuisibles pour le paysage grand chantier : atteinte au
paysage urbain, une agression

Aspect aveugle de ce qui est vu de loin, sans aucune structure paysagere

Dans l'objectif de connaitre 1’avis des usagers sur le cadre de vie de leurs quartiers, une
enquéte a été réalisée aupres de 250 personnes.

e Les habitants ont une trés mauvaise impression sur leurs quartiers, ils les trouvent laids
et non attirants ;
e IIs réclament des espaces publics verts bien aménagés pour tous : enfants, adultes, en

particulier les personnes agées. Car aucun espace vert n’a €té planifié : confirmant ainsi
ere

notre 1 hypothese.

e (Grand nombre de personnes voient dans les espaces verts la source de nombreux
bienfaits et un enrichissement.

e Les ruraux ne voient plus « la nature » comme synonyme de « rural » qu’ils ont fuient
pour s’installer en ville « a la recherche de 1’urbanité », au contraire, ils pensent que la

symbiose « quartier-nature » contribuerait a adoucir les formes urbaines, a valoriser
leurs espaces urbains et rendre leur image culturelle plus attractive : confirmant ainsi

éme .
notre 2 hypothese.
Conclusion

Au terme de cet article, I’importance de la demande de végétation et le mariage ville/nature, de
la part des habitants ressort de fagon flagrante. Plus que la demande, c’est le ressenti et le vécu
des espaces verts, et plus généralement de la nature dans les quartiers, qui sont remarquables.
Les interrogés trouvent que ce mariage constitue un élément incontournable de la vie
quotidienne des habitants. Le fait que 99 % de la population interrogée soit demandeuse de
végétation n’a rien d’étonnant ; puisque cette derniere juge que la nature peut porter une réelle
plus-value en qualité de vie. Le méme pourcentage de personnes répondent par 1’affirmative a la
question « souhaitez-vous plus de nature dans votre quartier?

Porter une attention aux modes de gestion de ces espaces naturels est aussi un moyen de veiller
au lien social, de ménager les espaces urbains en espaces humains.

Il est important de souligner le fait que ces espaces fassent face a d’immenses défis en tant
qu’espaces de cadre de vie : celui de réparer les maux de ces quartiers, de réconcilier la ville
avec la nature.

11 est a signaler que la nature de ces espaces libres est hideuse et que seule une nature organisée
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et domestiquée posséde la valeur esthétique recherchée.
Enfin, la réponse aux causes de la mauvaise conception en mati¢ére d’organisation d’espaces

verts publics confirme d’une part, nos hypothéses et d’autre part, il convient a signaler que la
symbiose ville/nature est de plus en plus mise en avant dans les projets urbains, au point que des
architectes paysagistes de renom deviennent les maitres d’ceuvre de récentes grandes opérations
d’urbanisme. Cet attrait massif pour ce mariage raisonnable est loin d’étre neutre. Puisque les
préoccupations esthétiques, écologiques et sociales, semblent traduire une nouvelle marque de

fabrique urbaine plus durable : « le paradigme de la ville durable » un idéal de « ville nature ».
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