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Abstract

The cyclonic system that reaches the Mediterranean Sea from the
surrounding geography is significantly associated with unstable weather
conditions over the Cyprus area. This research aims to understand and analyze
the evolution of this system over the region by studying the synoptic and
dynamic characteristics of a hurricane-like model forming over the
Mediterranean Sea, known for bearing characteristics of tropical-like cyclones
(TLC) and mid-latitude lows called "medicane." In this study, the
Daniel Medicane (also known as Storm Daniel) that extended over Libya on
September 10, 2023, was studied and analyzed. This event is considered rare in
this region of the Mediterranean Sea and coincided with abnormal weather
conditions that resulted in the loss of thousands of lives. A significant decrease
in atmospheric pressure values and a sharp increase in wind speed were
recorded over the eastern region of Libya. The phenomenon was analyzed to
determine its causes, occurrence mechanisms, and intensity in the study area.

Climatic elements (atmospheric pressure, wind, and rainfall) during the
hurricane period were studied and analyzed, along with the relative vorticity
values distribution and the maximum deepening time of this medicane. The
dynamics and atmospheric processes that influenced its formation and
development in the Mediterranean Sea were also analyzed 48 hours before and
after the event. The study relied on analyzing surface and upper-level weather
maps, as well as data analysis at surface pressure levels and 300,500 millibars,
determining the stability index distribution during the medicane's expansion.
The research also includes studying the aftermath of the studied phenomenon
through using medium-resolution satellite images (Landsat 30m) before and
after the event. The Normalized Difference Moisture Index (NDMI) was derived
to assess the disaster impact, while the Normalized Difference Built Index
(NDBI) was used to evaluate the urban situation to monitor changes after the
disaster by comparing values before and after the event.
Keywords: Cyclonic system, atmospheric pressure, medicane, Mediterranean
Sea.
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Abstract

During the tenth and eleventh of September 2023, a storm named Daniel
struck vast areas of the Al Jabal Al Akhdar “Green Mountain” region, a
sudden and unusually powerful flash floods flowed through the wadis. This
resulted in catastrophic loss of life and property, reaching its peak in the city
of Derna, located on the eastern border of the storm's impact area. The flash
floods also affected the natural resources in the southern slopes of the Al
Jabal Al Akhdar, where thousands of tons of soil were washed away. This
soil plays a crucial role in regulating surface water flow, storing and filtering
water, and is also the main support for vegetation cover and a repository for
dormant seeds, providing natural habitats for many wildlife species.
Therefore, any deterioration or loss of soil means the destruction of
vegetation cover, increased chances of flooding, loss of seeds, and
degradation of wildlife.

The study aims to determine the extent to which storm Daniel
contributed to the impact on soil resources by extracting the quantities of
soil loss, the percentage of decrease in exploited land areas, and the rate of
growth of erosion gullies. The study will also address the variables that
occurred in the shapes and distribution of these gullies after the storm.

The study relies on field visits and field surveys to take measurements
related to erosion gullies, to determine their length, width, depth, and growth
rate, and the quantities of soil loss resulting from them. Remote sensing
techniques and geographic information systems were also used to assess the
extent of land affected by gully erosion, map them, and compare it to the
changes that occurred after storm Daniel.

Key words: Daniel storm, Floods, Natural resources, Soil erosion, Gully
erosion, Climate change.
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Flash Floods Hazards in some of the northern
tributaries of the Wadi al-Shati depression

Shawqi S. A. Nasser
Assistant Professor, Department of Geography, Faculty of Arts, Sebha University
sha.nasser@sebhau.edu.ly

Abstract

The study area (Wadi Al-Shati) is located in southern Libya, to the
northeast of the city of Sebha. It is a very dry desert area. However, it
receives, on separate occasions (many years), quantities of rain that
cause flash floods to flow, especially in relatively large valleys. This
results in hazards to local residents and their property .The research aims
to clarify the hazards resulting from the torrent flow of the largest
northern tributaries of the Wadi al-Shati Depression, descending from
the slopes of Jabal al-Hassawna (Mount Fezzan) in the north towards the
Wadi al-Shati Depression in the south. This is to avoid any loss of life
and property in the future. The research problem focuses on identifying
the drainage basins of the mentioned valleys, extracting their hydrologic
characteristics related to runoff, then identifying areas exposed to the
hazards of torrent runoff and the degrees of danger in these areas. The
research relies on descriptive and analytical approaches based on spatial
techniques such as, analysis of digital elevation models and satellite
images, using GIS software. The results indicate that there are hazards
from torrent flow in all of the studied northern tributaries of Wadi Al-
Shati, namely Wadi Zegza (Al-Jaza’a - Gegam), Wadi Taruot (Imbarak),
Wadi (Al-Zuwaiya), Wadi Dabdab and Wadi Adrar. The hazards include
the destruction of roads and some human facilities such as animal pens
and some buildings, in addition to farms. The most dangerous wadies
were: Zegza, Al-Zuwaiya and Dabdab, where all types of hazards occur,
but Wadi Taruot has hazards on roads and farms, while the only hazard
exists in Wadi Adrar is on roads.
key words: Flash Flood Hazards, Geomorphology of desert Wadis, Wadi
Al-Shati, Jabal Fezzan (Al-Hassawna).
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Abstract

The PMP is defined as the greatest depth of precipitation for a given
duration that is meteorologically possible over a given station or a
specified area.

Recently the term of Probable maximum precipitation (PMP) is used
for estimation the probable maximum flood (PMF) for important
structures or for high-risk structures design. By using the PMP for
designing the spillway of dam then the risk is theoretically zero.
Statistical study has shown that the dam failure ratio due to insufficient
spillway dimensions is 40% ,i.e the hydrological study is not good
enough . Also the PMP value is used for determining the maximum
water level in rivers so that the water does not reach an important
structures located along it ,for example nuclear structures.

There are two main methods including hydro meteorological and
statistical approaches for calculating PMP. Due to the shortage of data
for applying the first method, there is a great tendency to adopt the
second one. Hershfield was a pioneer who developed a statistical method
for estimating PMP values for small areas around the world. Required in
this method are a series of maximum annual daily rainfall at an
observation point.

In arid and semi-arid regions, the construction of surface dams for
flood protection and groundwater recharge is bound to increase due to
climate change impact, which indicates that in the future there will
appear rainfall increments especially over the Arabian area (Sen —Zekai).

In this research, annual maximum one day rainfall data of 20-30 years
for 25 stations in southern of Syria were analyzed in an attempt to
estimate PMP for one day duration.

So we can draw isohyetal map of probable maximum one day
rainfall for southern of Syria. The map is considered as a base for
designing of big dam in Syria and other important structures using the
probable maximum flood (PMF) resulting from probable maximum
precipitation (PMP)

Keywords: Probable Maximum Precipitation- PMP, Probable Maximum
Flood- PMF, Frequency Factor, Yarmouk Basin.
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The problem of torrential floods in Moroccan mountain
basins: determination, extraction and classification.
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Abstract:

Hydrologists agree on the necessity of studying and determining raw, as it is
the most sensitive stage in the hydrological behavior of any watercourse, and
therefore the main responsible for floods. Torrential raws are considered
extreme and exceptional hydrological phenomena, often resulting in
catastrophic losses on the material, human and environmental levels. These
torrent surges occur in response to strong and concentrated rainfall in time and
space. As they pose a major challenge to the population, management operations
are complicated, especially in unprepared mountain river basins. Wad Chbouka
is a major tributary of Wad Srou, the main tributary of the Umm al-Rabiya
basin, Morocco's second largest river basin. Stretching over an area of 307, 84
km2, characterized by its natural and climatic properties, active and frequent the
phenomenon of Torrential raws, topography belongs to the medium atlas, its
highest altitude is determined in 2200 m with the height of the basin and its
lowest in 794 m with its asphalt.

The aim of this scientific contribution, therefore, remains to demonstrate the
importance of these extreme hydrological phenomena (Torrential raws), to
understand their origin, to identify the mechanisms for their operation and their
impact on the field, and to identify ways of managing them. To achieve this, a
geographical methodology was based on a statistical engine, through the
processing and analysis of the hydrometeorological data provided by the Heri
station (1971-2022) at the daily level for rainfall and instantaneous projections
for the data of the Sabib, in addition to the adoption of a series of hydrological
methods, in order to extract, classify and analyze the tuberculosis recorded by
the basin and determine its return periods.

Keywords: Chbouka Basin (Umm Er-Rbia Basin - Morocco) - extreme
hydrology - torrential raws - risk management.
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Estimating the depth and volume of flood flow due to
Daniel storm in the Wadi al-Naqa Basin
west of the City of Derna
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Abstract

This study aims to assess the depth and volume of surface runoff in
Wadi Al-Naqa Basin, west of Derna city. Geographic Information
Systems (GIS) and Remote Sensing (RS) techniques were employed
using the Soil Conservation Service (SCS-CN) equation. The equation
considers land cover (LC), soil type, and moisture condition (AMC). The
land cover was classified into three groups (vegetation, non-soil cover
including buildings and roads, and barren soil lacking vegetation). The
soil in the study area was categorized into three hydrological groups (B-
C-D), with D being predominant over an area of 177 km? Combining
LC and HSG layers, the Composite Curve Number (CN) values ranged
from 61 to 94, with a weighted CN (CNw) of 85.7 mm, indicating the
potential for surfac