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1.80%  899.49 3.09% 154490 3.88% 1937.28  2.81%  1401.55 Al slat (3hlic

sl ol A bl e aldie YL Zalll slae) @ jradll
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(20) Jyo

W F D BA AL UAL Total UA KA
W 30 0 0 0 0 0 0 0 30 1 0
P 0 29 0 1 1 0 0 0 31 094 0O
R 0 0o 22 0 0 0 0 0o 22 1 0
F 0 0 0 23 0 0 0 0 23 1 0
D 0 0 1 0o 24 1 0 2 28 08 0
B.A 0 1 7 2 5 28 0 8 51 055 0
AL 0 0 0 O 3 0 34 08 0
UAL O 0 0 0 0 1 0 20 21 095 O
Total 30 30 30 30 30 30 30 30 240 0 0
PA 1 097 073 077 08 093 1 067 0O 08 O
K.A 0 0 0 0 0 0 0 0 0 0 084
(21) Jyo
2018 Lied Cisientll 4
W F D BA AL UAL Total UA KA
W 29 0 0 0 0 0 0 29 1 0
P 0 27 0 0 0 0 0 0o 27 1 0
R 0 0 26 0 0 0 0 0 26 1 0
F 0 0 0 22 0 0 0 o 22 1 0
D 0 0 1 0o 22 0 0 0 23 09 0
B.A 0 3 3 8 26 0 4 45 058 0
AL 0 0 0 30 0 37 081 0
UAL 1 0 0 0 26 31 084 0
Total 30 30 30 30 30 30 30 30 240 O 0
PA 097 090 087 073 073 087 1 08 0 087 0

KA 0 0 0 0 0 0 0 0 0 0 0.85
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(22) Jyo

1997 dicd Cériaill 44
W P R F D BA AL UAL Total UA KA
W 30 0 0 0 0 0 0 1 31 0.97 0
P 0 28 0 0 0 0 0 0 28 1 0
R 0 0 20 0 0 0 0 0 20 1 0
F 0 0 0 30 0 0 2 0 32 0.94 0
D 0 2 2 0 25 5 0 0 34 0.74 0
B.A 0 0 6 0 5 23 0 8 42 0.55 0
A.L 0 0 0 0 0 0 28 2 30 0.93 0
UAL 0 0 2 0 0 2 0 19 23 0.83 0
Total 30 30 30 30 30 30 30 30 240 0 0
PA 1 0.93 0.67 1 0.83 077 093 0.63 0 0.85 0
K.A 0 0 0 0 0 0 0 0 0 0 0.82
(23) dsa
1985 dic Cériaill 43
W P R F D BA AL UAL Total UA KA
W 30 0 0 0 0 0 0 0 30 1 0
P 0 26 0 0 0 0 1 0 27 0.96 0
R 0 0 27 0 0 0 0 1 28 0.96 0
F 0 0 0 28 0 0 1 0 29 0.97 0
D 0 0 1 0 24 4 0 0 29 0.83 0
B.A 0 4 1 1 6 26 0 4 42 0.62 0
A.L 0 0 0 1 0 28 0 29 0.97 0
UAL O 0 1 0 0 0 0 25 26 0.96 0
Total 30 30 30 30 30 30 30 30 240 0 0
PA 1 0.87 09 093 08 087 093 0.83 0 0.89 0
K.A 0 0 0 0 0 0 0 0 0 0 0.88

@Lb)‘;abi=AL ‘¢‘J‘).AL§LUA= BA (shaa=D e =F ¢ jsaa =R @ual&u =P osla=W
cpxtinall 883 = UA (gganal = Total ciliie ye Gl )i = UAL

(gsiall 3l = PA ¢iua)¥) dddal) pe g 3saill G5 aniil aadind Guliie a5 LS = KA

padiall d83s (gyiall ABal) pa b alalim ) AAY) = AAQ) da)
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(24) Jy

olual) daas L11 Aa e gl dalua gl dalua s (Gia o
3aS duadlil) siall Alacdl (S2)

_ 923 241 682 -392 1985
0.01647 915 259 656 -410 1997
0.018568 844 241 603 -432 2018
0.00417 834 241 593 -437 2022
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Abstract

The study aimed to study the morphometric characteristics of the Dead Sea basin, and
determine the extent of the decline in the water level in the Dead Sea and to evaluate the
changes that took place from 1985 to 2022, using spatiotemporal analysis. The Dead Sea

region is considered a realistic example of such changes.

The Dead Sea has witnessed a decline and retreat in its surface level since 1960 at a rate
of 40 cm annually. This decline has further increased in recent years and reaches 120 cm
annually. The study concluded that the Dead Sea area is still declining and shrinking. The
surface area of the northern and southern parts reached approximately 923 square
kilometers with a level of 392 meters below the mean sea level until 1985. In 1997, its
surface area reached000 915 square kilometers at 410 meters below sea level. By 2018,
its area had decreased to around 844 square kilometers at 432 meters below the sea level.
However, by the year 2022, its area had decreased to around 834 square kilometers with
a level of 437 meters below sea level. This has resulted in severe consequences on
environmental, economic, and political aspects. This study has also aimed to examine the
negative impacts and to address both its natural and human causes, as human factors have

played a significant role in the decline and reduction of the Dead Sea water level.

The total area of the Dead Sea, has reached approximately 923 square kilometers, with a
level of 392 meters below sea level by the year 1985. However. By the year 2022, its area
had decreased to reach around 834 square kilometers with a level of 437 meters below
sea level. This has resulted in severe consequences on environmental, economic, and
political aspects. This study has also aimed to examine the negative impacts and to
address both of its natural and human causes, as human factors have played a significant

role in the decline and reduction of the Dead Sea water level.
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In this study, Geographic Information Systems (GIS) and remote sensing techniques were
used, including satellite visual imagery belonging to Landsat satellites from the year 1985
to 2022, in addition to Digital Elevation Model data from the Shuttle Radar Topography
Mission (SRTM) satellite with an accuracy of 30 meters for the year 2014. Detailed maps
such as topographic maps and geological maps were produced. Moreover, hydrological
analysis of the Dead Sea basins was conducted, revealing that the Jordan River basin is
the largest water basin in terms of area and the largest water source feeding into the Dead
Sea. Directed classification of satellite imagery was used, resulting in 7 classes, and
directed classification was relied upon to determine the areas of the Dead Sea basin.
Additionally, some indicators were used, such as: the Normalized Difference Vegetation
Index (NDVI), Normalized Difference Moisture Index (NDMI), to show changes in the

Dead Sea basin area.

The study concluded that the establishment of the canal of the two seas (Red-Dead) may
have negative environmental effects on the region, In case that the canal project is
implemented potentially leading to significant damage in the Dead Sea environment. The
study has also addressed the project of the canal of the two seas (Mediterranean-Dead),
highlighting the canal’s negative impacts on environmental, political, and environmental
aspects. It has also revealed that implementing this project would enhance the military

and nuclear capabilities of the Israeli entity in the occupied Palestinian territories.

Keywords: Dead Sea; Morphometric characteristics; Dead Sea Basins; Remote sensing;

Geographic Information Systems.



