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Abstract

The research covers the governing principles for the safe humanitarian corridor during
armed conflicts whether they were international conflicts or local conflicts. or local
conflicts .the importance of this research lies within to create humanitarian corridors
we can find answers to all of this in general principles the legal rules and the
international law which aims to protect civilians as well as those who are not involved
in the conflict save their lives provide humanitarian assistance to safe areas away from
conflicts zone.
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Abstract:

Libya, which constituted an exception in its "fluctuating™ regional relations with neighboring
countries, during the Gaddafi era, entered into an exception of another kind in the post-
revolutionary period, due to the data of its turbulent internal situation, which ranges from the
proliferation of weapons, clashes of a tribal nature, and a country suffering Political and security
fragility. From the foregoing, the research problem is focused on: What is the impact of
neighboring countries on the process of democratic transition in Libya? The study aims to
identify the basic determinants of the relationship between the internal situation in Libya and
the regional neighborhood, and to clarify the motives and reasons for the interest of neighboring
countries in the events in Libya, and to show the coordination mechanisms of neighboring
countries to support the democratic transition process in Libya, as well as to highlight the
repercussions on the process of democratic transformation, and the researcher followed the
inductive approach Descriptive, and critical analytical approach, in order to understand and
study the impact of neighboring countries on the process of democratic transition in Libya. In
order to reach the most important results represented in the fact that there are a number of
mechanisms that these countries can rely on in coordination between them to confront the
escalating threat of terrorism in Libya and support the process of democratic transition, by
harnessing the tools they possess, through security and military coordination between two or
more countries and moving from Through an Arab force to confront terrorism, and work on the
need to consider the objectives of the existing international coalition to combat terrorism, as
well as the mechanism of collective action through holding successive meetings and
gatherings.

Keywords: influence - neighboring countries - process - demaocratic transition — Libya
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Abstract :

The concept of the international entrance covered the human consideration a
significant important in the international relationship in general and international low
in specific. This concerned by the usage of the power to protect citizens from the human
rights. Based on the previous the statement of the problem of this research stated in the
following question: -What are the types of international Entrance in Libya? Although,
this study aims to know the concept and types of international entrance in Libya and
clarify the international entrance. The international entrance to protect the citizen in
Libya. The researcher follows the descriptive, and analytical as well as the critical
methods in this study to grasp the results of the research.
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Abstract
This study was conducted in Kabaw region, which is located within the Nafusa mountain
range in Libya, to assess the quality of rain water collected in some concrete tanks, and
the extent of its conformity with the Libyan Standard Specifications for Drinking Water
No. 82 of 1992 and the specifications of the World Health Organization (WHO). By
studying some of the physical, chemical and biological properties of rainwater collected
in ground tanks, where the study included a number of eight ground tanks distributed
randomly within the city and with three replicates for each tank, so that the total number
of samples reached twenty-four samples. The results of the chemical, physical and
biological analyzes of the studied samples showed that; the rainwater collected in tanks
has characteristics within the limits of the Libyan standards and the World Health
Organization (WHO), and it is considered suitable for drinking for humans and animals,
and also good for various domestic and agricultural uses.
Key words: Ground tanks - quality assessment - rain water - pollution.
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Abstract:
The study aims to clarify the relationship between the money supply, the monetary base,
and the speed of money circulation in the Libyan economy and their impact on
economic growth in Libya during the period 2000-2020 by analyzing the money supply
and its components and identifying the important role that the money supply plays
through analyzing some economic indicators. The descriptive analytical approach was
relied upon by presenting The theoretical framework for the velocity of the money
supply, focusing on the circulation of money, and addressing its concept, methods of
measuring it, and the economic theories that explain it. The study also relied on the
standard method using the ordinary least squares method through the statistical program
(Eviews9 The study aims to clarify the importance of the money supply in influencing
economic growth in Libya during the period 2000-2020 by analyzing the money supply
and its components and identifying the important role that the money supply plays by
analyzing some economic indicators. The descriptive analytical approach was relied
upon by presenting The theoretical framework for the velocity of the money supply,
focusing on the circulation of money, and addressing its concept, methods of measuring
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it, and the economic theories that explain it. The study also relied on the standard
method using the ordinary least squares method through the statistical program
(Eviews9), estimating the general trend equation between the time element (T) as an
independent variable, and each of the dependent variables, which are the money supply,
the monetary base, and the speed of money circulation. The study concluded with the
most important results that showed the existence of a long-term relationship between

the time factor as a dependent variable for all the functions used for the variables
adopted in the study.

-

1dadla

A sall ADLa)) Ay okl L (3iat A Ly Lala g (g2l (g yeall ey
osh dilat e Auhal o3 b pguall Jadles o 1A (Labai®Y) ol paial) S adas i )
e IS ity Al Sl G ellyg aailiad aal o Caplly Lud 8 (sail) (g sl
L dalaidY) clyriall aal e GlliSs agaill ()50 de g g2l Caeliaally Loazill ac il
sl bl Gl dde s cdplady) lulSal alaid¥) haa) 5ab) e Jlad i e Ll
oskally 258l ()50 e yusg dpatill sac@lly (2l (g peall caalie (s Aailly 2yl
Agaal) Baclly skl g yeall alall slad¥) Al ypai XSy ull) DL 3 Jealal
+258ll Oysd Ay
rduyal) Al

Lo doalaid¥ ) cilulaadl ol Calina 2020-2000 858 A Ll crardind 33
La (e cgobai®y) satll Jana 5215 (a3 lghana b Cibagind lly Bl dulod) 4
Gaind o (i) (agpeall i @llia da tpwdl) J5lall PAA (e dudall A<ia 3l
U siall e dpe b WELS Bae o)l J3ldl) e By Flad B gala®Y) )
reValull o3a (hag cduball oda P& Lgale LAY 2 (o
¢ golai®yl saill o €l AV Al a5lsSe arans g2l g el f Ja o
i) g 2 gall ol e sy (i) e Liaally ol 5ac W) 8 Abalall iyl Jo @

S Ssde <8 a1 ol duae Jadsng yulae (385 4T ol

a5l ()93 deyusg doaiill acally (gl (g yrally il dale G A & L @
sduyal) duia B

el A daapdll daa e @) ) Al oat Bgapall mlal) () Jgeasll
leaal Gay Jalse Bae Ll (3 35l (g0 Aoy Aol Saclilly (aill (g sl
AR sl yadll o)) Cana

120



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

sdaydl) dsanf
35 loliail 3 dagally dolad) aaledl Gans maass Auhl) dpaa¥l aSig
Gag el Jie (oualai®¥l e il lgd Giay J Yy daaaly e Ally Ciyladlly
g duball sda aud LS Lagaill ()en de jug (saml) Cae Laally duaiil) sac lally (gaail)
Lol B pala®Y) L) e alisSes okl (g el 2l
rdyal) Cilaa)
Lowll saellly (3l mgyeall dalaiadl ciludl DA e @laill HUaY) e Capill o
ALl Dl Dl Gl jaaiall dadig dga (3o 25881 ())en Jarag
Jaad (8 sl Cae Laaally (atill (g yeall dhyy PIA (e il Gilpdigall (iazs Jilss @
Y SAY) LalaiBY] hbisall (ang ailisay gkl Lagpeall Cm A Auly e
M 8 el dale e daliy ADL])
ol 2Lai®Y) ol b Al CYMRY) 2 e 6 aged 8 Slaasiy zoal) @
Alad 520 Jon duhy dald dday 4ol A5y dale ddiay dupall Ao o)) @
Aol 8 (ealai®Y) ) 8 gaiil) (iag seall
tdfydl) e
Ay palin Lulie sl aeasll sl meiall e duhall b Gl adel
pal dlaally ddsnl) Ul aal ) ALY clad (8 Dkl Slaladyly il i yaal)
Ay dflanyl Culll¥) aladind 5 LS . oull) SLaiBY) b dpaill dubud) 4Ty 0
Lol 7 3gal DIA (e LS Aaalai®¥) S riall cp AL duhal dalial)
sAdilad) el )
28 (Llg)y Bac (e (gl (g yeally Lol dulid) gomgal Bane by gl
@A) Gl s cpm B ciliie 5aUAS Cilyatia (e aiie duly Lgie (sl Jols
On A AV Ganll Joln LS bl Chtie e cppiie Gp AD 3 Gl
rluhall o3 adll ciliags Lol jlag) (b Lady cdadinne sl
psall Caeliaall 3yl sasaall Jalsall duhll sda clglss ¢(1982) ¢ b duslys —1
) Auhall cuala 286 ¢1982-1962 553l L (e dald 4y
CAY) s (gall Caeladl A il e il ol (g eal) & ) G5 o e
Aol saclall A el e w3l

121



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

Al Cajladll B e ST gl Caeliad) e a@) 5 o e

Gylad) dole e daal) lalidl (8 e 833050 @lehadld Jlad i dlia Gl o
LDV g Ayl

Ao AlaleS (el Cayeaal) AN 8y pu g Apdiilly ALl Auled) (gl o
DAY Sl e T

@abaia¥) Ll e dail) dubuadl 3 Auhall oda calslin «(2008) ¢ s Al —2

V) il ) Auhal) sde cualig bl b

Gl dmasgi ok Al €IS 19931984 55l Pla b Adaall dosiil) duland) o) @
sl Jasa 82l )

BB e (olaiBY) gaill 5B pacg o Anall (@) ) Lad sl e

o) Lpan Al e Ao G Ly ladll Go Gagdll b o ) Cagie @
e Lia¥ly Al aleil) @lly & Cudly 55l AT dngan

hs shaBY) saill o Daml) Aubud) AWl sl sl ((2014) ey du)a-3

Aaal) Ll Gl Alasiily oS mgiall aladialy el dlgy e ddula Ay

1Ay Sl ) Auhall oda caalig cdua3ll Judlullg

Ghdse o oY) dligh 4nls Ale a5 atall JalSil lad) shadiud DA e 0
cleaY) ad) malilly Aol Ao

L leaYl o) Zllly My 5 My (g G 3Dle Slia @

cadil) ¥ ame 53L) D) et Lee 2yl IS5 oaill g jeall skt e

agaaly stz o AD]) Jilat Auhl sda sl ((2014) cggpdls cam A4

pae b dssldl) duhall DA (505 . 20101996 55l DA (5yguall Lt & (saall

By (oSlginall Sl ouldl) B ) sl Gagmdl e 4gaie D BDle d5ay

Al o3 cualig el i) JalSH) HLas) alasiuly bl 7 3sail) duall Cuandi

1Ay il

ol ez e Mlaayl Asall ) 8 8l (e ST Gy agll £0aS Bl @
Ol 8L (g5 s Calkall

Y] b Sl el il W Gy ) Gagyeall Gn ADe d5ay @
T3y

122



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

JaY) dligh Al agag are Cufy Lae Auball poange Guysiall G ABDle agag p2e @
calyaiall

lale caatind ) Lgila b A ] gl i) dslud) cluball adaes o o
25l Lgaal Gag il (e maal) ) clag B ulilly hasl) dubaill Gl e el
Aol iluband) Cilaal (3iat 8 (g2l (g yeall dualy (52 e
PG (g s yug Aaill) Saslilly A (g pall alia gae 1Y) sl
reail) g el 1.1
ra3ligSay (g3 (g rall aggla 1.1.1

cobai®Y) ) aiat b Latyo Lala 150 435Ka paans (g0il) (iag peall el
laaly cuban ) a1 AW Lobai®y) maalsall o s g yeall ey Cus
Laily ¢ Aol J<all ga LS ad ¥ toals (A 25aill Cupela 388 ¢ ualiai@y) (e Gl
Agaeally dpebd) gl (pe iy daida pleily JISET agmg ) ol daliaag saae Jalyes iy
waall Cpag gl ol (e Dmb cdug ST agiilly cagiily Anlai¥ly Ayl 5l
apall GaaSl o ol cAima 558 DA Algall b Alghvially duiil) CDlaall Gl 4l e (gail)
Oo R g yeall (585 (45 U <2003 olal)) dabiall adall Jilug aren b Aiaiall
EENFTN
t(M1) Gudal) dagghas (gaiil) agpmall 1.1.1.1

dgie) 578 (DA Lo dlgal (galiaidl 3 Alghvial) pdall Bilusy goanae 4l o iy
B0 ¢3S 8 Al agiil) diidag Gulad o lgal] Sl Ally dasi saa )l JSE (S cdima
Aglaiall 25aill o Gguall dasghar Sl gl (s ccilaadlly aludl Jilae dlaluall
gzl (e gsill 138 Sading ccalhall caas ailagll ) ALyl AV G (Alghaiall A sull)
Guall asgialls (atill g aall oS el L jaall slue 2lay (Sl 85Sl Agadly gaiall
:of 61 (89 a 2005 «Jshaa calan) ¢(ailagh + asall) Johully dlandl il (g5l

M1 =C+D

Jiai D calglaiall dlaall ila Jisi C cGaall asgdalls (g2l (g yaall Jiss MT o Cun
(a8l aga3) Ayladl adlagl)

123



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

(M2) aulgl) daggan gl agaall 2.1.1.1
lliae Buall asghalls (53 Giagymall (o plsl) dasghar g3 g paall (5
10l @l (68 L <2013 3jlams ¢ Sldl) AnlaVls diaill adlagh 4]
M2=C+D+Td+ Sd
s i S ediaill ailaghl Jias Td cpuslll asgaals gl Giagyeall Jiss M2 o Caa
M2 =M1 + Td + Sd

:(M3) aus¥) daggiar 5383 g mal) 3.1.1.1

Al Bline audgll dasgies ol (g ymally mss¥) dasghar (538 Giagpaall ()5S
to) 6l (45 U= 2003 (ol cdpaill aus (il ailagl)

M3=C+D+Sd + S
gl
M3 =M2+S

gl il o L 4ud il Jia S o Gas
14oa8d) saclal) 2.1

Bl ) Al cAlghanal agall (pe Adlad) 55l <13 a5k g Aokl ac Al
apalai®y) il b dpaill 5o W) eyl e @I dlail) Cijliadl) (o3 Jleay)
(84 (= 2018 ¢samall) :an¥) dalaall

MB=C+R+Q

Cjlad) ool Jhlaa¥l Jia R gl cleal) Jisi C edpiil) acl Ja MB (f Cas
Aalad) Sl gall wilay Jii Q edjlal
S cielaall 3.1

gyl (sgid saaadl Jalgall as) agall Cacline g (samill Cheliadd) Jia
Hsbosy (3l Cae laall iling cagi ) £l sac ) damgas Joa (53 Jalall sag ¢ (gl
Blas 8 Y] sl ilagll ) alglonal agiil) dus Jaag cagiill Blis (b Cijlaally 24V
) &l (5355 ccjlanll b Lgatlag ) Cijlaal) cilibaliia) dus Jaad Lty gl

s saniall L) alay) ddee (midy @lliy ogail) Cieliaall Gl ads ) causll b3

124



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

) Dbee s (2l Creliad) 80L) ) b (mlids) 6l o cus (B ccajladll
sp el Caeliadly ool (g ymall Ao Tigas laga Sale aai ) sasiall Glesy)
Laglaey Chelad) o alayl Alls g cagin ) Aokl saclal) dumger Joa® (631 alall

§laiy (88 = 2018 csamall) puss¥l of aulsll ol guall dasghar G2kl (g el

230y Aaladl)

M =m x MB
soaiil) Caeliadll Jias M ¢l (g yeall Jici M (o Gas
tsam

m=M/MB

t 398l (ylygd dspw 4.1
tagAill ()90 Ay asgda 1.4.1

A0 Al e 58l Basg Ly JEm Al @l e e 358l (g Ao
el ) o A e et Ll LS e die) 858 DA B D lalae dused Jilie
Gallall by 3gaill g0 Aoy 2a3y ¢ sl OsSall po (Jaa¥) agdll @l 5 Maa)
Saa¥l ol mililly Jleudl alad) (gieall e 555 A dgiall dpaall saa V) e
allally a5aill Glysd dejus ( Bk ABle Glia o)) elld o g ¢ MK llall Pl (g
S el sae Javgia el Load s WS (77 U <2009 oDl ¢ liall) . sl
conall) LA dpiey 558 DA Lol Slesiadl Jlady saslsl) Loml sasgl) g e
Slaal) ol bl dand Gyl e 252l Ghgs Jare canass (8502 1989 e Lad
gyl ol (M2) adgl) 5l (M) Guall lgasghar elsus 53smsall (gatil) (g yeal) e
aly o ) o)zl dad sa anliall 03 (e aladiu) b @ills M1 5I(M3)
DS s Jae o deasi MT e a1 sl il and 13) g0 CaDaY )y Lagha
Ul dad dials o 358 (Jhed deju 8 JlsaV) aes 39 (M3 ezl aud ol Las
pAEY) Aled) b lgde el (Sas el g ped) o SaaY) o)

M /V =GDP

s Sl sl malill Jis GDP cagaill ()9 Aoy Jis V o Caa

125



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

1398l )y gd Aspu il 3 0 2.4.1

deyus Lang Lalasiud AT (piiyla llia o V) (3yda 5amy (g0 deyas (uld (S
Joh Al ) axe ) e labaall pahe ¥ asiill lyes deyud uiig clalaall o)s
el Al L Juals Gulid e Gulig bl clasa gally aludl Jilie L0l sas4) g
s Jaall e Aoy g8 Al Ll L) cans dlasl bl 8 5aa)Y) Jassia o
Ul digad Gmpal U lghiags saslsll Ladill sasgll Ly Jola Al Gyl 2ae ) juin
eyl (Asall bl Llal) Zadll dand Jealay (ulitg cBasa duia) 358 Pla Algil)
D alaall ()90 Aepus o (18 o <2004 «Janall) . 352 20 e clarally aludl oy
Gt L Ll V1 e S a8 e Jain Lo Wles Jaal olyss deju e ST
(84 0= 2009 ((Plu)ly olall) ddlall Clagasally ddledl) dalilly Aol alud)
Lalbie ojliie) (S LS 2S00 Apoil) Dlalnall SLeai®¥) 8 Ly 3850 ojliie) oSy Gl
AW L) Lgas 8 35l ladiud 5oL o LDl

aalidl Jon oinlll G € das @llin oY) elial) 13 Asgas e a2 e
ALl asgaall Jsa SIS (Saay) aall il 5 aaY) casill malill) Jaall dahsal)
O O O pgiey DY) g ) dasghar ) g yeall O n e ligh a5l
S e uen il (st Aegm Ol 13gly comaY) sa pusY) dasghar (3 (iag padl)
Ohsal) Aoy ol ol (g yeall uty L i GV aaa oY ccilandlly Al e
(1902 2004 «Jazeall) . a5l
P9l Glgd depud Bpudall ciliyiil 3.4.1
rAaSudlsl) 4 51 1.3.4.1

Ak A ki dgay Lol Ak IS a0l (hso deju juds Akl (e el cllia
2l iy sl Unwse Sl 53S0 iy (sbs il Gga (10 S o8 Cun clgiblin
Aalagy gaall llal) A1l Az lual SWDISH Sal) (DUl 52el ey Lo sag calaidy] b

555 51 555 Vs Al L e e Sl s V) 0 Lo g O (sl A1 3582

126



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

@l (g yeall & 53L5 JS of lalage dala G J) Jeags 38 IS8 g\ Wl i
Bl bl (gl 5oLy ) (525 Jglsiall

A<l Al o(2oiill Aallaay) duaSl) (g3l g yeall (Al i aal sl
§las (70-28 L= 2022 ¢ Sutl) calaid¥) 3 Al cleadlly abudl e sl
:any) daledl)

V=(P.T)/M

Jos i (P T) e Slandl alall (ggisall Jiai P ecilarally aludl 40 i T o
L) adll sl of Asall Jal) ol Asall SY sl

SVl ol mslilly (M) o) (g yrall (s danss Al A8l ) 5l Jiasi
Aslaalls Ll Lo uaal) ey casiill g3 Ao lgule Gl (P T) JSH Glasy)
:any)

M.V)= (P.T)

e e ilal) Jiag (ML V) o) (g el Aolead) (o ) Cilall Jiay
Vb olay) e 8 i ae Gl o e M8 s gl 8 & g (P T) s
Gl b ey LduSe ABDle sgul) daaSy dgail) Oygo dejus G AL 8 Ul
o A5 Y sl S a2l gy sl LS pe Alinae 368l e degu oY AdEY)
Slly Sl i) o 2yl jealie 50l o @) e Bigall sl o i SISl
9l 4aS e (s

3 el ) Al s B b Auyba e Apaiil) Baa)Y) A ylas cdlis) N3
o Bl saa)¥) Al ) Cps A egaiill (agymall o leblat ki dlas cuiS)
@l g ymally 23a5 Al gl dad ) zgag il 3 cgaill bl e gl
Gllal) e (e3il) g yral) (g5ls Bk oo Sl alall (gginaal) paat Sy (gamall callally
Ssiadl) & Joany i (sl ey (of (8 Loy LlinaV) olAY) ity A £aall a9 (gl
llall sf (il img paall (B usal) ) ()3 By 3523 258l dad Gl g ¢ land alal)

pgal) Callall dlilaa b Lady (70-28 (a 2022 ¢ L)) . LegalS o (gl

127



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

Md =K .P.GDP
Jia Pl Algund) e 2DV 4 Jading Lo des Jia K ogal) allall i Md o Gus
Saa¥) sl ) Jis GDP e bl plall (gisal)
gl Qllall ae dpaaill Glabull saasd (A1 (M) (gatil) (amg ymall (goluity Ladic
tol gl el B (g Alls B
M = Md
Ul dad 8 dug pme (K) 28V 4 daiing Lo daws e (Md) (gaitd) allall e
1Y) Ableal) (385 A3 Alledl) 8 K dad Gls (Sasg ¢ Jlaa) sl
GDP.K = Md/ P
tet (V) 25l glhsd Aoy (8 ApaSl) Aalas (s
V =P . GDP/Md
ey Alas old o) (agyeall golu sl bl o (M i Md o Laag
PP NEUTS
V=P .GDPM
t oS 4ylas 2.3.4.1
Lalia¥ly ceDlalad) adly) a5iill e @A Gl peas of 5u€ (g
agaal) 3aay¥) o llal) ey Lo of Algad) Jaadi A1y b aglivss Say (L)laalls
(SU): o LS Algad) Juads A3 A2l Sy Agpadl Joads Al 25 cAin])
(70-28 L= <2022
Md/P = f (r, GDP )
il llal) i Md Y 28l jan i 1 el guadl Jumin Ji MA/P o Gus
-GDP adsll Jaall &l 4y
Agaal) saa ) e allall) Algudl i Ay ABDa)) 0585 Aplud) Aladll b
J2A) Gy Algaud) Juadi Al o &) s 8 dnSe ADle B jauy (L)

128



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

Gl (8 dole ALl Juads Alls (e gl (g0 Ao LS Hg dpayka ABDe  Rital)
t o Agund) Juadn Ao
P/Md = 1/ f(r, GDP)
:of Lasg
M = Md
tsle dean Algaud) Jacads A3 slia 6 :Md (3 M Jlasind (Sasg
P/M =1 / (r, GDP)
Vo passall Sy of (Kag cgaill callal) &l e sle sa (1, GDP) laiall ()
:(Md) saall allall Lgie
PM=1/Md
:GDP & Allaall 5k copunsg
PGDP/M = GDP/Md
:V e e 0 PGDP/M jlazdll )

V = PGDP/M
fed 9l (ysd Aoy ()8
V= GDP/Md
tof Lasg
Md = M
8T
V = GDP/ M

robad Al ajmals 43505 3.3.4.1
A e @l ey cdalal) Aales ad) cldl Lo G z0yulS dlalee gls
(32 U= 2003 plails) 1 daial) Ll saa)¥) e llall lev
Md/ P = f{PGDP - Rb - Rm, Re, (Rm , Enfe |, Rm)}
a5 a3l J2a) Jis PGDP cdgaaall duaiil) saay) e calhll Jic MA/P o ¢us
Re cagtill e adgiall 2lal) Jici RM cclaiad) o adgiall 2ilall Jics Rb (85 5ll ulia

129



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

Llaa¥) e dupn Llie sty adgiall adaill Jare i Enfe caga) (o adsiall silal)
-390y

dgiiall saa ¥ o bl daayla 3BDe llia o AR A 8 sy s
Alal) Jazag duball saca )Yl o bl Gy e iDL dllia O s &l daally
(AY) Jpal o adgial
ragRil) (g9 A puad Badaall Jalgnl) aaf 5.1

Loy anly oo 258 ()50 Aoy a0 ) Jalsall o cll ilylatl) aas (35
(3632 U= 2003 (latln) :alsall o328 aal b
Al Aaal) @il 1.5.1

Ll alasind o5 Gl dagsg aiaall daatly 3581 (o0 depaw G Lnyha ABLe Lia
it e sl bl ol b 1aag oyl Jas Jasgios gl iladl Jaad) e Sty
(Sl Jaall b Gy LAl daall il ellgiad) @ale oy dllal) 3yl Jaal) e
ouly s el e ol O g galai®Y) il o SIS gaill A ols Nl
calisg) o nall alai®¥) & Ul ga Jare o IS ga Jane 2)) 51 (salls sl 3)aa
(290= <2007
bl Gagall 2.5.1

aan 8Ly el a5 Lae 5l e Jaes o il oaiil) (g prall Koy
el & ey sl ldall 50by o W ey ) claiadly Ll s (e bl
ST UNSTSEES™
sl e 3.5.1

Glainlly daill AAlagllS 2gaill dbadl Glagagall Ao sailall cVane gl o)
Laliia DU Zndt yal) G 2l ARSS Capy Bpoiil) pginna)) (o3 S8V g 2V i dasSal
U i 525 A B e Clagagall Slee d3lae Taile Hn Y ) gl
Ao g L)) () oye Ay (a5ams o (pas Algandl Janalfi (po Yy L3kl aginm | (anid
(67-59 (= 2004 «Jauadl) .agall G

130



22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida

2020-2000 shah JMa L

rdiypall o 4.5.1

ABDle 258l ()90 Aoy <09 Agall 8 Alaall i jrw QLIS (py ADLa]) e
BaS AL eDlaall e PLaY) da)s led 058 A Cagy ) b Lasiasy duse
Gl sally Y1 U (e dlaal) 02gy Laliia¥) Jany dleall iiall Capall jou gLl o8
il 13 Wl Lgilysn de yus aliaily (gaiill Gallall 5l ) (535 Cags 105 48 Lige e
Uglany dleall s3gy Llaa¥) are N clussgally alaY) adyy Cigu 138 8 lgdya e
(27 L= 2015 (griall) Lgihsn depu (1o dahae 8ys Sy gt alil)
: aduall) Jarag laudl alal) ggiwadl 5.5.1

@i Ll cAiiall chunal (8 50 (o W o o agill daeS b s ol )
e sl (Saall LET o Gplaill 35 el e (gie (B Les Sl )
TS aadid agiil) o) Glo Sl ) A el ciels L saba®y) Lol
Gl 8 JEY) e dnl A sl (s Aoy o) Awpad) sda lail (mily Jalal
S Aa )y A Jalgall o3ag cagiil) 1S (o Aliieag puaal) Liday Jalgan 2027 LY ¢ juadll
Y LS dalgall odag casilly Allall 3louly (Apaall Sleall yelg ) axially ol
(5 0= 2002 ¢ eall) . umil oadl &
epaal) Lyl b ausill 6.5.1

O Jslag el Boul) o L) JgeaY) ans gl $all Cpeaall Loxic
Gome (b Angildl) (gaml) (g peall (o iy dusds gl By COlil) SE jan (e iy
Gl o andy Lo s 53U e o (6 clonal sl (g e Qi o) il (g LY )y Sl
22 Llans aan (S5)al) Cipadd) aghy Letind Gy (o (Sl ey aclidly L padl olay]
O g ehpilly aanll G (e AL Qg Lgizaie (0 2 daatill Gl (8 dallal) Jgua)
Qo (A B3gagall dugilall 2oail) S ey dudi Cgll g lgale bl 5L e
(250 U= 1981 canad)) . laitiye lgual il (i Jasag lpame e Jlay ol aiilly ol
Pl B 36 (g Asyeg Apaill) Baclilly Gal) (g mall gl ALY ) gaal)
Pl B 4ilig<ag (a8l (g pall jghai 1.2
:(M2) zalsh 4asgiass (M) (Godal) dasghas S8 (g all sl 1.1.2
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22023 GGl aml) B SR (g9 As g Apail) SaeWally (gakil) g ral) (i ABal) dapds

2020-2000 shah JMa L

2l lia o Badly (2) 8 ISy (1) ) ISy (1) o) dsandl Pla e
122950 2000 A Hbns Gsake 7433.0 cpe M1 3 Gam cduslyall 558 D Aligale
4733.8 om e cinglii Al llall caas aflaghl 258 gail aaly 1389 <2020 &l Gsale
Sy Ao aa€ 2020 A Ll Gsale 8321.0 ) el 222000 4w i Osile
S slel 222000 diw Sl ale 2699.2 o L cingli Al cilglaiall dleall
Sl Osale 9659.0 (e M2 3 n ol 22K 2020 diws Sl (il 39732.0
A)laVly Aiaill ilagl) seil aalpg 2020 A Sl Gsle 125543.0 ) 2000 2o
I el 22009 Las 5l Osale 59919 G e Cnglis A
2020-2000 58l JNA L B Gl Gagnall cilisSa sk (1) Jaia

(Ll oslaly)
6 4
M3 g > aagh ) 2 !
. a1 M2 Tl M1 @al adlagl) . Ky 8 yial)
k) 4 4+3 Ll 2+1 calhatl Al glaial)

10598.00 939.0 9659.00 2226 7433.0 4733.8 2699.2 2000
10461.30 740.8 9720.50 2016.7 7703.8 5144.2 2559.6 2001
11186.60 667.3 10519.30 | 1745.5 8773.8 6160.5 2613.3 2002
11748.10 791.5 10956.60 | 1927.6 9029.2 6265.7 2763.3 2003
13454.20 856.5 12597.70 | 2061.1 10536.6 7923.9 2612.7 2004
17350.70 | 1176.4 16174.30 | 2146.2 14028.1 10719.4 3308.7 2005
20320.90 | 1403.5 18917.40 | 2574.4 16343.0 | 12410.1 3932.9 2006
29257.20 | 2926.9 | 26330.30 | 3492.8 22837.0 | 18256.3 4581.2 2007
44992.70 | 6612.3 | 38380.40 | 3965.8 34414.6 | 28806.3 5608.3 2008
44161.30 - 44161.30 | 5991.9 38169.4 | 31206.5 6962.9 2009
46350.70 - 46350.70 | 4992.5 41321.2 | 33712.2 7609.0 2010
57941.90 - 57941.90 | 3868.8 53437.1 38597.0 14841.1 2011
98731.50 - 98731.50 | 4517.8 59213.7 | 45822.6 13391.1 2012
69005.90 - 69005.90 | 4706.5 64299.4 | 50879.5 13419.9 | 2013
69404.7 - 69404.7 2672.0 66732.7 | 49557.5 171749 | 2014
78606.3 - 78606.3 1823.3 76783.0 | 53775.7 | 23007.3 2015
96320.9 - 96320.9 1711.9 94609.0 | 67505.8 | 27103.2 | 2016
111338.7 - 111338.7 | 2249.6 109089.1 | 78223.9 | 30865.2 | 2017




22023 GGl aml) B SR (g9 As g Apail) SaeWally (gakil) g ral) (i ABal) dapds

2020-2000 shah JMa L

110720.5 - 110720.5 | 1808.8 | 108911.7 | 74179.1 | 34732.6 | 2018
108741.4 - 108741.4 | 3172.7 | 105568.7 | 68876.9 | 36691.8 | 2019
125543 - 125543 2592.7 | 122950.3 | 83218.3 | 39732.0 | 2020

b ael (alai®¥) 3l (Sl bl Ciyae cilily e Tacic) Balll Jd (e cunial @ juaal)
JaY) gk ailagh e Loatil) and ailagll of Gam ¢33 3a€ 2000 A b (sl 2226.0
ALY ) Slasgall (sal ilagll ISy chaia¥) cOlaally Gl e Cpasall @l (e (sST

ST Nl oSy M2 5 M1 (g BT gy (53830 g yoall (g gsil) 138 aaing dpeaall e
O Lo ol M1 (gaiil) (g paall gail) c¥ana o Baadl (2) o) sanl) (e
Jane Javsgia Jaws Gum ¢ 3 05€ 2019 4w %-3.07 5 el 32 2008 diw %50.70
Zis %70.40 G L M2 sad Jane sl con 3 cdulal) 558 Da %15.79 sai saill
sni gl Jare Javgie dan Cua o ) aa€ 2019 dan %-1.795 el aa< 2012
Sl 222012 dis %70.4 on e zshis M3 s Jaee Wl cdahll 358 (DUa %15.44
5 DA %15.13 sni a1 Joe Jagie gl Gua (ol 22 2013 4w %-30.1 )

+Au)yal)
2020-2000 5581 IS Lud (2 ool (g aal) Slig€e gai cara okl (2) Jsa

M3 gai Jara M2 sai J1ra M1 gai Joa 5ial)
- - - 2000
-1.3 0.64 3.64 2001
6.9 8.22 13.89 2002
5.0 4.16 2.91 2003
14.5 14.98 16.69 2004
29.0 28.39 33.14 2005
17.1 16.96 16.50 2006
44.0 39.19 39.74 2007
53.8 45.77 50.70 2008
-1.8 15.06 10.91 2009
5.0 4.96 8.26 2010
25.0 25.01 29.32 2011
70.4 70.40 10.81 2012
-30.1 -30.11 8.59 2013
0.6 0.58 3.78 2014
13.3 13.26 15.06 2015
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22023 a0 sl

B SR (g9 As g Apail) SaeWally (gakil) g ral) (i ABal) dapds

2020-2000 35 oA Lad

22.5 22.54 23.22 2016
15.6 15.59 15.31 2017
-0.6 -0.56 -0.16 2018
-1.8 -1.79 -3.07 2019
15.5 15.45 16.46 2020
15.13 15.44 15.79 Jare Lassia
sl

Jabae el (dalai®¥) syl ¢ 5l Ll Ciyne @lily e Lie) Balll J8 (e cusial @ juaal)

2020-2000 538 JMa Ll b (M) Gacal) Ansghas Gl g mal) pai Jina s (1) JSal

X
60

A 50

— 40

— 30

a = — 20

2025 2020 2015 2010 2005 2000

M1 sai Jaze

(2) & saall e Taliel Zialdl U8 (e cantial 2 jeaal)
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22023 i) asl) B A (g3 sy Lkl Basllly () (g small Cp ABal) dayh
2020-2000 35l J3S L

2020-2000 55l JMA Lt b (M2)  aualsh) dasghas (38 Giag sl sai Jama gl (2) <A

A :
AW :
WANREY" @

2025 2020 2015 \ 2010 2005 2000

-40

s M2 g3 JAra

(2) a1 Jsaal e Taldiel Zialdl U8 (e canial 2 jeaal)

Pl (B (Rl e Liaally Lokl Bacll) jghas 2.2
DAgaall) Bas\al gkt 1.2.2

Osale 66531.8 G Le gl dpaill sac @l o LDy (3) o) Jsandl Dla e
= 2a€5 2000 diw s Geale 5404.8 5 Lol 558 DA el 222020 diw L
o Al LY 5l o V) da salll 138 elag cdulyal) 558 US4l (g5
e @l Con dylaill Cpliaadl gy (el bl Gipae gl Aplaall Gjladll
Slld ary Caralyig 2013 daw Hlun Heale 21788.0 A 2000 das [l Heale 2429.9
2020 4w Sl gele 25374.6 ) @aly & 2015 4w s osle 16928.8 )
pan 8 bl ) dddaae 8 sge LS Cugd okl sae ) of e Lee daadls
Clrally 4)lee Aghuiall agtill sl HhEWY) e 3oy Aplaill Cojliad) 13 clklaaY)
e Bpball Sl hlia¥) L 8 Gand ) il Gy SlblasY) b ALl
Loy Laitiny 1 ALaY) liblial) 8 5l e b sa sl 138 Gl (535l Capadl)
L hradl Sleal)
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22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

Cbadl @llalialy dghuadl sgall <8 e (Sl b Cijean cildlie (458
IS8 () Ll Cipean ol Aplatl) Cojleadd) wilygy Cijladll o Boanall b )
omiad] a5 il LgsSs Gapes Cligl) aki Gy LB g pa Lalal aine
COlgetll augil daiis Gasll e dlghniall 258l 85 )l LgisSe G Jasale JS
ol c el (el Lo ol lal) (min ) (ool (63) 4 yenal
Pl B galil) Cieliaall gk 3.2

L 2.0 (0 pmtdd) gaiil) Caelaall of sl (4) s (3) &) Jsaadl Dla o
2020 das 1.9 1) 32019 daw 1.8 ) il &5 2007 i 2.7 L Jdead 2000
diw %30.76 (e &dpadll ilagl Jlaal ) ddpad) clblia¥) L gl
A Ggiuse ) 25 2007 L %21.62 ) p=esil 552005 dis %68.88 11 2000
oSatig 12020 diw %29.57 I deag of ) Yasg agean paind 25 dubll 58 Dl
CieLaall ol dpll il LlSE b)) e degene dlatll Cojliall Lol o2
G5 8 il aali s (Ka Ml o) Gagyeall Bl (M (535 oyon 12 (gail)
e b Al G wilagl sl e Alghniall a5l s (mliasl A A 350l
SN 22008 L %14.24 N Jeadd 2000 L %34.17 o Liabdil 28 cagaill 3la
gl Maal Y Aglnadl 255 5 cOlabaall das ¢ U carws 2020 4w %46.30
A3 Al o3n Caadd) LS Al 030 b ST 2] (ge desene Ol (Al
o) (yagyaall 33L) ) (525 Byon 1aag (saaill CaeLiadl)

OsS Aaatil) ol 8 skl (e oall) SLaiBY) sngd Lo clyiill sda (uSag
L) el bl dagy cAgadll bV e adiey any bl ol Sl )
Bl (DAS jatase aliil iagd o8 ailasll Naal ) Alglanal agaill Ay o) Jaadly 400)
& il agiva)) e Balie dasy Bl ) 2baV) oladl e e 2010-2000
Sy Lo Ny ol Sl 3 peadl el (aln g ) Y] aly Bsea
sl (laa) (A pually aug¥) dasgiar gal) (g yeall (8 paaall (sl L)Y
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22023 GGl aml) B SR (g9 As g Apail) SaeWally (gakil) g ral) (i ABal) dapds

2020-2000 shah JMa L

OO Ll (b a1 dnsglias (o) (g al) (3hy (oail) e Liaally ki) B\ sk (3) Jgan
s 05:l2020-2000 55l

Gl Ll Cipeas cilullaia
cislaal) A8 sac ) sagaall g CARARN]
Sl Sl AW cijladl | Alglaiadl agail) 8dl)
M= MB = audlally dalal) Al
M3/MB C+R+Q M3 (Q) (R) (€)

2.0 5404.8 10598.00 275.7 2429.9 2699.2 2000
1.8 5941.9 10461.30 454.2 2928.1 2559.6 2001
1.8 6100.4 11186.60 459.6 3027.5 2613.3 2002
1.7 6782.1 11748.10 350.9 3667.9 2763.3 2003
1.4 9920.7 13454.20 739.7 6568.3 2612.7 2004
1.2 14387.9 17350.70 1407.1 9672.1 3308.7 2005
2.3 8730.8 20320.90 1109.4 3688.5 3932.9 2006
2.7 10987.1 29257.20 1071.4 5334.5 4581.2 2007
2.4 18881.6 44992.70 659.0 12614.3 5608.3 2008
2.2 20462.8 44161.30 317.9 13182.0 6962.9 2009
2.1 22604.2 46350.70 919.7 14075.5 7609.0 2010
1.8 32405.5 57941.90 1809.0 15755.4 14841.1 2011
2.9 34300.9 98731.50 1486.0 19423.8 13391.1 2012
1.9 36886.5 69005.90 1678.6 21788.0 13419.9 2013
1.8 38130.3 69404.7 1832.9 19122.5 17174.9 2014
1.9 41926.2 78606.3 1990.1 16928.8 23007.3 2015
1.8 54597.6 96320.9 2120.2 25374.2 27103.2 2016
1.8 63199.9 111338.7 1529.1 30805.6 30865.2 2017
1.8 61400.3 110720.5 1638.5 25029.2 34732.6 2018
1.8 60073.1 108741.4 1571.5 21809.8 36691.8 2019
1.9 66531.8 125543 1425.2 25374.6 39732.0 2020

b el (daleai®¥) sl ¢l Ll Cipne iy e Wic) Balll Jd (e caial @ jaal)
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22023 GGl aml) B SR (g9 As g Apail) SaeWally (gakil) g ral) (i ABal) dapds

2020-2000 shah JMa L

IO Ll B gl hliay) duwiy ailash laa) ) cilblaliaYly dlghiall agaill dui (4) Jg>
2020-2000 354l

98 A Lo s Ao ERARN] L ghasal) 358l 85l
N gl ERARN] ) gl i jlaal) )
gash leal | ciladl | adlagh sl | Ajta s
% gl s %
%
34.17 30.76 34.17 2429.9 2699.2 7898.8 2000
32.39 37.06 32.39 2928.1 2559.6 7901.7 2001
30.48 35.31 30.48 3027.5 2613.3 8573.3 2002
30.76 40.82 30.76 3667.9 2763.3 8984.8 2003
24.10 60.58 24.10 6568.3 2612.7 10841.5 2004
23.56 68.88 23.56 9672.1 3308.7 14042 2005
24.00 22.51 24.00 3688.5 3932.9 16388 2006
18.57 21.62 18.57 5334.5 4581.2 24676 2007
14.24 32.03 14.24 12614.3 5608.3 39384.4 2008
18.72 35.44 18.72 13182.0 6962.9 37198.4 2009
19.66 36.37 19.66 14075.5 7609.0 38704.7 2010
34.95 37.10 34.95 15755.4 14841.1 42465.8 2011
26.60 38.58 26.60 19423.8 13391.1 50340.4 2012
24.14 39.20 24.14 21788.0 13419.9 55586 2013
32.88 36.61 32.88 19122.5 17174.9 52229.5 2014
41.38 30.45 41.38 16928.8 23007.3 55599 2015
39.16 36.66 39.16 25374.2 27103.2 69217.7 2016
38.35 38.28 38.35 30805.6 30865.2 80473.5 2017
45.71 32.94 45.71 25029.2 34732.6 75987.9 2018
50.93 30.27 50.93 21809.8 36691.8 72049.6 2019
46.30 29.57 46.30 25374.6 39732.0 85811 2020

Labiae el (daaleai®¥) sl ¢l bl Ciypne by e Wic) Balll Jd (e casial @ jaal)
Pl (8 2583 (il ga depu ki 4.2

Gy bl (b 26l (53 depu Jaee o JasDly (4) &8y Sally (5) ady Jsaad) DS (e
Al Jara S0 585 2006 3w 4.9 ) 3 22000 Lis 2.5 31l MT saill (iag yaall
5252020 &w 0.1 I deay o ) oanys <0 il @y 2y o5 Adall 358 DA
daggiar (2l (mg paall (385 2580 ()ysd Jaea il cpn (S cAudpall 5538 (DA 4l (ggia
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22023

GIBl aaad)

B A (g3 sy Lkl Basllly () (g small Cp ABal) dayh
2020-2000 35l J3S L

58 (DIa Al (ggie el 525 2006 4 4.3 ) 3y &5 2000 s 1.9 523 M2 adlsll

Al 558 DA 4l (ggiuse ) 589 2020 A 0.1 ga3 M mead] 25 Al
2020-2000 558l P& Lud (8 2580 Glgd Jara okl (5) Jgan

Jana Jara Janae M3 M2 M1 GDP

SUTS SUTS Obse Osalally Osalally Osalally Osalally 8l
M3 M2 M1 B Bt Bt B

1.7 1.9 2.5 | 10598.00 | 9659.00 | 7433.0 | 18456.9 | 2000
1.7 1.9 2.3 | 10461.30 | 9720.50 | 7703.8 | 18079.1 | 2001
2.3 2.5 3.0 | 11186.60 | 10519.30 | 8773.8 | 25914.1 | 2002
2.7 2.9 3.5 | 11748.10 | 10956.60 | 9029.2 | 31731.8 | 2003
3.1 3.3 3.9 | 13454.20 | 12597.70 | 10536.6 | 41577.0 | 2004
3.2 3.5 4.0 | 17350.70 | 16174.30 | 14028.1 | 56213.0 | 2005
4.0 4.3 4.9 | 20320.90 | 18917.40 | 16343.0 | 80729.9 | 2006
3.1 3.4 3.9 | 29257.20 | 26330.30 | 22837.0 | 89260.3 | 2007
2.3 2.7 3.0 | 44992.70 | 38380.40 | 34414.6 | 102242.9 | 2008
1.6 1.6 1.8 | 44161.30 | 44161.30 | 38169.4 | 70493.3 | 2009
2.0 2.0 2.3 | 46350.70 | 46350.70 | 41321.2 | 92978.2 | 2010
0.8 0.8 0.9 | 57941.90 | 57941.90 | 53437.1 | 47549.5 | 2011
1.1 1.1 1.9 | 98731.50 | 98731.50 | 59213.7 | 112591.0 | 2012
1.6 1.6 1.7 | 69005.90 | 69005.90 | 64299.4 | 111438.7 | 2013
1.2 1.2 1.3 69404.7 | 69404.7 | 66732.7 | 86649.2 | 2014
1.1 1.1 1.1 78606.3 | 78606.3 | 76783.0 | 83147.5 | 2015
0.8 0.8 0.9 96320.9 | 96320.9 | 94609.0 | 80892.6 | 2016
0.9 0.9 1.0 | 111338.7 | 111338.7 | 109089.1 | 103937.9 | 2017
1.0 1.0 1.0 | 110720.5 | 110720.5 | 108911.7 | 112442.8 | 2018
0.9 0.9 0.9 | 108741.4 | 108741.4 | 105568.7 | 99113.0 | 2019
0.1 0.1 0.1 125543 | 125543 | 122950.3 | 10123.0 | 2020

Adbide lal (dalaimy) spiill (el bl Ciae clily e lic) Zald) U8 (e caial @ juaal)
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42023 G sal) B A (g3 sy Lkl Basllly () (g small Cp ABal) dayh
2020-2000 35l J3S L

2020-2000 5l JMa L b gkl olys Jora sk (4) Jal

381 ) e Jara
6

=== M3 )30 Jire e M2 O)sd Jiea  emhe= M1 O 50 Jaze

(5) 4 Jsaad) e Talaiel Ealll U8 (e a2 jdaal)

Aoy Jana 2y 38 (M3) cu;zi\ dasgiar o) (g yeall (3hg 2sEll ()ysn deju Jara Ll
5 DA Al (ggine el 985 2006 4w 4.0 1) 2000 G 1.7 e Ll 5 3gaill 090
Jara G 13 Ll 558 (DA 4l (sgine 331 585 2020 diw 0.1 ) (mesil 3 2yl
33l @l s 5 2020-2000 55 P Tows Dl ags Lad & 25l sy deju
Lsgiad Ally Lliey 258l ()90 Ao Jara fiang (ool (g yeall 5oLy o (mlea VL
Afies (sabai®¥) Laliall olell (goinsall ilie Barae dyia) 558 8 Algluiall (sall Ling yeall
adl) el (DA dlall L JlaaY) Al mslil) 208 b

) ) 8 sail) lae (g2l (g yeall (3 Sl saill panlly asall sy depud
& sl DA e slaiBY) 8 5508 Agas g i Sias B slai¥) 13ag ¢ M)
00 Al ey Lialy cdsallally Zdaal) Zpalaiy) il yshail) 2190 Cargs alall (3l
Al da)Y) ae Jalaill @llig 2008 diw (el Lad Cipan lgingwl ) Ll
ailigas 25l ()90 Aoy Jame (f gy WS L Agdaall Algudl puny gl GlASy cdaallal
MY 3 s 5308 Algas i ey Giaa S5l olad¥) 10 L omleadV L 24T 2D

Lanly daallally dalaall dabaidyl clyglaill AIga Caags alad) Gl 8 awgill DA (e
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22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

Anallall 2a3¥) ae Jalaill 2008 A dsnsiall Lging ) dsmnssil) L0l iluband) sy
Al A Agad) auag juyeig
PGl (g0 As g Aualll) Baclally (gL (g el alal) slasy) Al &MUl saal)
Pl (B agY) dagghar (gaL (agmall alal) olaty) Ay g 1.3

Lad (3 (M3) mss¥) dasgias aiill Giagyall sai obai (1) o8y Jssall gy
Dl Al yuaily Aol 4ad (gAY ailasll e GsSalls 2020-2000 55 Pl
Jale bl Ll 8 as¥) daggiar (o2 (g yaall ol dviajl) Aududl alall olas¥) Al
I alal) olaty) Al Lganagi LSyl

M3 =11622.0+6192.0 T+ U
)15.92) (2.38t = (
)388.9) (489.3S.D = (
R*=0.930 R*=0.920 F=15.92

DeiaS) Gail) dale Jia T eaals xS aoug¥ dasgias g2l (g yeall i M3 o
el delua vie lie) 8 335 Al A Al @yl of Al pe o i

as¥) dasgias (gl Gagaa) o pb BBle 35as ) Soikall Aslad) i
L ke i) dale 8045 ¢ dua <2020-2000 55l Dla (T) il dales (M3)
Gt t dad o Cus Sl Gsale 6192.0 gaty ookl (g el 53l ) (535 Basly
&) i S.D (sHladll Wadll (f L€ 2.38 (g5l cglill aal) Aabeal t 4t o LS 15.92
135 0.930 sa ol R o LS ¢ jlaai¥) dlales 5350 ) by dlsdial) oladY) jiia
s dnsgiar (gl Gmg prall b i) (g0 %93 e st el dale of ) uis
by Fdad oly U ol Gagpeall o 3i5al) dlpdiall ciia ) 39 %7 3W O
sl cllee 3 adadin) 4nlSaly JSS zagail) 3adgi Basa i L 529 15.92 gas
Gl G prall 5300l sV Alslea Gadai b Lasy - s2kil) (g yeall Aadl dliiasal
YIS A (21) ol dale e

M3 =11622.0 + 6192.0 T
M3 = 11622.0 + 6192.0 (21)
M3 =11622.0 + 130032.0 = 141654.0
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22023 BN axl) B agl olsd ey Bakl) Sas\illy AR Gagal) O ABNaY) dayida
2020-2000 352l JMA Ll

1416540 s sl 38 (M3) (o3l img peall Astal Adll oLall slany) Ally oo
Al 558 Pl Gsele

Pl B aiil) Bac il alad) olady) Al juaii 2.3

ils 2020-2000 5 P Ll 3 Lol 520 W) ks (3) ) Jgand) ey
LS il dale il duail) sac @l skl Al duadudl alall slas) Allal jlasiy) dlalas
;A aladl olai¥) Al Lgaiags

MB = 7344.0 + 3350.0 T+ U
t = (2.91) (16.69)
S.D = (2520.0) (200.7)
R*=0.937 R*=0.934 F=278.69

o aeS Al sac @l Jis MB () Gua

Agiaall Ciligine die Lilas] 53550 Liyk 38 9ag ) okl Aslaal) il
~2000 55l P (T) Gl daley Sl Galalls 5,080 (MB) dusiil) sac @l ¢y da il
Dl dpal) sacall saly (M) g2 saaly diw Jhaer a3l dale 3Ly o) Cus 2020
Ols 16.69 (g5l cutll aall t Zad ofg 2.91 (g5l t dasd o)) Cam ¢l (ygule 14.73
(Sl Aalae 83 Mlls Alpdial) cdadY) jia ) ey dalae JSI (g)lnal) Undl) 2ot
Lulssl (MB) Lail) saell oladl e ssina L8l 4l (T) caill dale o sue Lo a5
& SlEl e %93.7 L ek ol dele o i Lo 585 0.937 (gl R L
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! Alexandre Papa Faye: migration et developpement: de | immigration subie a | immigration
choisie, CADTM,belgique,2019,p:11. Et voir aussi : Christian Brunelle: “la primaute du
doit: la situation des immigrants et des refugies en droit europeen au regard des Chartes et des
textes internationaux” ,Universite Laval,2007 ,p: 115 et sui...
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Rapport d information de | Ambassadeur: Tomas B, representent special du Secretaire *
General pour les migrations et les refugies, Grece, 18 mai 2019, p:7.

Gerard Carnu: vocabulaire juridique ( 1er edition), Paris, PUF,1987,p:305.2
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Christian Brunelle: “la primaute du doit: la situation des immigrants et des refugies en droit
europeen au regard des Chartes et des textes internationaux”, op cit , p: 57 et sui...

Ibidem , p:41.!

Med Moulay: traffic illicite de migrants et droits humains, vers une coherence,thes de 2
doct,UM5,2018,p: 71.
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Summary

"The recent period has witnessed an unprecedented rise of the extreme right in the
European political scene, due to its success in winning high percentages of seats in
European legislative assemblies. Legitimacy in gaining popular support for him in his
electoral campaigns by linking all the security and economic problems that struck
European countries during the last two decades to the issue of immigration coming from
the Islamic world, and working to consolidate anti-Islam in European collective
thought, As it threatens the European identity, and presents itself as a savior and savior
by adopting restrictive policies against Muslim communities and asylum seekers, and
this has negatively affected European Muslims through their exposure to violent racist
practices or through restrictions on their cultural freedoms, and this naturally makes it
difficult for them to integrate into societies. It warns of the disintegration of European
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societal peace, which has always characterized European countries due to their adoption
of democracy, openness, and acceptance of the other.

Keywords (illegal immigration, extreme right, Muslim communities, European
countries, Islamophobia)
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Research Summary
This research means studying the aesthetic concept and aesthetic value by reviewing
the most important things that philosophers and theorists have dealt with their various
literary and intellectual references.

The research included a presentation of the research problem, which can be
summarized by answering the following question:

What is the relationship between the aesthetic concept and aesthetic value through
artistic definitions of beauty and its value standard?

The aim of the research is to reveal the criterion for the aesthetic value of these
aesthetic theories and opinions in philosophical thought. Results including:

1- Harmony: It is represented by the value of the product provided and the parts that
are compatible with the availability of other parts. It is also considered to be the union
of the various elements that make up the object or thing.

2- Perfection: which gives value to what is considered free of defects or errors. The
word perfection may come from the word “perfection,” which means something that is
complete, completely finished, and has reached the highest level available.

3- Balance: This value is considered to be the one that deals with the artistic situation
when each component part of it exerts the effect that it produces the other parts are then
replaced and canceled at the same time, which in turn indicates stability.

4- Seriousness: Seriousness refers to a high degree of seriousness and formality so that
all harsh and heavy feelings come out of the artwork without losing its impression-
generating quality.

5- Delicacy: A value associated with the characteristics of delicacy, softness, splendor,
and attractiveness, which is in contrast to strength and roughness. Sensitivity is
sometimes associated with both fragility or care and detail that a work of art may cause.
It also includes an index of research sources.
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SUMMARY

The study highlighted the poeticism of the post Amr Issa AL-Tandimirt; One of the
symbols of reform in Mount Nafusa before the Italian occupation of our beloved
country through studying the satirical poems in the poet's collections, represented in
two poems, the first satirizing the people of his village for not following the revealed
truth, and the second poem in which the poet satirized a person called Abu Nasr al-
Shami who worked as a judge in the city of Nalut shortly before The Italian occupation,
which satirized and insulted the people of the mountain, and also insulted its sheikh and
role model, Abdullah Al-Barouni. The poet was sincere in his feelings and did not fear,
for God’s sake, the blame of the critic, which made most of his poems very close to our
reality, and imitate the situation of many, and as a way of contributing to highlighting
Libyan literature, and showing the efforts Its creators, and to have a presence within
Arabic literature.

Keywords: Satire, Nafusa Mountain, Reform.
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Abstract

The structure and magnetic properties of (Tho.4Y2.6FesO12) and (ErosY26FesO12) thin
films were fabricated onto quartz substrate by a sol-gel method followed by spin
coating process. Heat treatment of the films was processed at 900 °C in air for 2-3hrs.
The crystalline structures and magnetic properties of samples were investigated by X-
ray diffraction (XRD), the field emission scanning electron microscope (FESEM) and
vibrating sample magnetometer (VSM). The XRD patterns of the (Tho.4Y2.6FesO12) and
(Ero.aY26Fes012) films were consistent with single phase garnet structure. FE-SEM
micrographs of films reveal that the particles were highly agglomerated. The grain size
for the (Tho.4Y26FesO12) film was about 50 nm, while for (Ero.4Y26FesO12) film found
about 68 nm and the average thicknesses ranged from 180 - 245 nm. The magnetic
measurements at room temperature show that the saturation magnetization (Ms) and the
coercivity (Hc) of (TboaY26FesO12) film is about (67 emu/cm?®) and 14 Oe, while for
(Ero4Y26Fes012) film it’s about (51 emu/cm?®) and 37 Oe respectively.

Keywords: structure, magnetic properties, Thin film, Er, Tb and YIG

1. Introduction

Yttrium iron garnets (YIG) is a ferrimagnetic material that has attracted a lot of
attention because of its applications in microwave communication and magneto- optical
devices [1,2]. Nowadays, despite the remarkable utility of small magnetic particles in
magnetic recording media, permanent magnets, microwave devices and so on have been
proved, their present applications and a full understanding of their magnetic properties
remain a challenge. YIG has a cubic structure with a space group la3d with the general
unit formula (Y3FesO12). The magnetic ions are distributed over three crystallographic
sites with sublattice magnetization Ma [octahedral site, 16 Fe3* ions in a], Md
(tetrahedral site, 24 Fe3* ions in d), and Mc {dodecahedral site,24 Y**ions in c}. lonic
distribution in garnet is represented as {Y3*} [Fe.** ](Fes®)O?1.. The interaction
between the Fe*" ions in [a] and (d) sites is strongly antiferromagnetic due to strong
super exchange interaction.

The magnetic moment of the rare-earth ions in the {c} sublattice couples antiparallel
with the resultant moment of Fe** ions. The magnetic moment caused by two Fe®* ions
in [a] site is aligned antiparallel to that caused by three Fe** ions in (d) site, leaving a
net moment from Fe3* in the d-site. Therefore, the saturation
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magnetization (Ms) of YIG is given by the magnetic Fe*" in the d-sites. The
paramagnetic trivalent (Tb*, Er**) ions can be substituted for nonmagnetic Y3* ions in
{c} sites, but not for Fe** ions in [a] or (d) sites [3]. The magnetic moment of both ions
can substituted for Y3* in {c} sites, which can be parallel to the magnetic moment of
Fe3* in the d-sites, meaning that the saturation magnetization of Th:YIG or Er:YIG is
different from that of pure YIG. So, YIG is the most representative and well-known
compound among the rare earth-iron garnets, and various magnetization can be
achieved by substitution in the YIG [4]. A low-coercivity, high-remanence, soft
magnetic material, having a hysteresis loop, is required for microwave operation. For a
magnetic material to be applied in microwave devices, the most important static
magnetic properties are the saturation magnetization (Ms), anisotropy constants, Neel
temperature, remanent magnetization, coercivity (H¢). In general, Ms and H¢ are
required for applications [5].

Most of the previous studies focused on the preparation of Y1G substitution rare earth
(RE) metals [6-12] in the formulation of (Y3.xRxFesO12 powder or films) with varying
concentrations (x=0,0.1,0.2,0.4,0.6, ...etc), or co- substitution of (RE) [13]. Here in this
paper, we try to gain more understanding about the effect of low concentration of Th**,
Er¥* (x = 0.4) for some non-magnetic Y** ions in YIG nanoparticles and study the
structural, magnetic properties of the samples prepared under the same conditions using
the sol-gel method, which may lead to new developments in the selection and
purification of materials used in new techniques. Th®" and Er®* ions are chosen for their
high verdet constant, beside that larger values of Bohr magneton (9.59 uB for Tb** and
9.72 uB for Er®") [14]. In recent years, great interest has been focused on the study of
the dependence of the physical and chemical properties on the particle size. For this
reason, there is renewed interest in the development of new techniques to produce
particles of different sizes, sufficiently monodispersed and with a good grade of
homogeneity. The sol-gel process offers considerable advantages such as better mixing
of the starting materials and excellent chemical homogeneity in the final product [15].

2. Experimental

The (Er:YIG) precursor sol was prepared by sol-gel method. Yttrium nitrate
hexahydrate [Y(NOz3)s-:6H20], Iron (111) nitrate nanohydrate [Fe(NO3)z-9H20], Erbium
nitrate pentahydrate [Er(NOz)3-5H20] were used as raw materials. 2-
methoxyethanol and acetic acid were used as solvents. Fe(NO3)3-9H.O and
Y (NO3)3-6H20 were dissolved in the 2- methaxythanol and refluxed at 80°C for 3
hours. The Er(NO3)3-5H,0 dissolved in acetic acid added gradually into the yttrium and
iron solution. Then the refluxing process was carried out for 3 hours. A small quantity
of diethylamine was added to the mixture solution, while the pH value was adjusted in
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the range of 2-3. After cooling down to room temperature, the solution was stirred for
3 days. The gel was transformed into thin film form (onto quartz

substrates) using the spin coating technique. The rate of the spinning process was 3500
rpm and it was done for 30 second. After the spinning process, the films were heated at
90 °C for 2 h to remove the residual solvents and then at 350°C for 15min at a heating
rate of 3°C/min to burn off the organic materials, followed by heat treatment process at
900 °C for 2 h at a heating rate of 4°C/min to crystallize them.

For (Th:YIG) precursor sol, Terbium (111) acetate hydrate (Th (COOCHz3)3.H20) was
first dissolved in 1 ml of acetic acid. Then, 1 ml of distilled water was added to the
terbium solution followed by 10 pl of nitric acid. Tb solution was added to the yttrium
and iron solution. The pH of precursor solution can affect the formation temperature of
the garnet phase [16], thus the precursor solution was maintained at pH 3 by adjusting
the amount of diethylamin (CsH11N) in the solution. The resulting solution was refluxed
again for 3 h at (80 + 1) °C followed by stirring for 48 h to obtain a homogenous gel.
To prepare the films, 25 pl of the gel was dropped onto a clean quartz substrate. The
substrate was spin coated first at 500 rpm for 15 s, then at 3,500 rpm for 30 s. The film
was heated at 90 °C for 2 h to get rid of residual solvent, and followed by 350 °C for 15
min at heating rate of 3 °C /min to burn-off the organic, then also, heat treatment process
at 900 °C for 2 h at a heating rate of 4 °C/min to crystallize them. The X-ray diffractions
(XRD) were done at 26 = 20° to 80° to investigate the structural properties of the films.
Magnetic measurements were carried out at room temperature using a vibrating sample
magnetometer (VSM). The field emission scanning electron microscope (FESEM) was
carried out to examine the surface quality of the films.

3. Results and Discussion
3.1. XRD Measurements

The XRD patterns of (Ero.4Y26FesO012) and (Tho.4Y2.6Fes012) thin films with the Philips
model Pw 3020 MRD x’pert pro (a CuKa radiation 4 = 1.54056A° ) reveal a single
phase garnet structure and the crystallization had completely occurred at 900 °C due to
the good homogeneity of the gel prepared at pH = 2-3. The peaks position illustrates a
slight shift to the lower 20 angles as shown in figure 1, indicating that Er and Tb atoms
have been incorporated into garnet structure [17].
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Fig. 1: XRD patterns of (a) Ero4Y26FesO12 and (b) Tho4Y26FesO1. films at 900 °C

3.2. Microstructural Properties

Figure 2,3 shows the microstructure of the Tho4Y26FesO12 and Ero4Y26FesO12 thin
films obtained from (FE-SEM) at magnification of 300, 000X. In general, for these
samples, the particle size increases with the annealing temperature increased. Most of
the particles stuck to each other when the annealing temperature is above 800 °C and
this implies that the particles are highly agglomerated due to their high surface energy
[18]. Agglomeration of fine particles is caused by the attractive van der Waals force
and the driving force that tends to minimize the total surface energy of the system. The
grains could not be seen clearly, and this may be because of masking caused by the gold
coating on the film’s surface. The cross section backscattered FE-SEM microstructure
was used to measure the film thickness. The thickness values of obtained (Tb:YIG) ,
(Er:YIG) films and the average grain sizes were summarized in table 1.

Table 1 . Variations of the grain size and the thickness of the (Tb:YIG) and (Er:YIG)

films .
The film Average grain size (nm) Thickness (nm)
Tbo4Y26FesO12 50 185
Ero4Y26FesO12 68 245
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Fig 2: FE-SEM micrograph and image of cross-section of Tho4Y26FesO12 films at 900 °C.

Fig 3: FE-SEM micrograph and image of cross-section of Ery4Y2sFesO1, films at 900 °C.

3.3. Magnetic Measurements

The magnetic properties of the (Th:YIG) and (Er:YIG) films were measured using the
vibrating samples magnetometer (VSM) at room temperature (25 °C). Figure 4,5 shows
the hysteresis loops for these films measured with a 15kOe field step. The magnetic
measurements at room temperature show that the saturation magnetization (Ms) of the
films and the curves revealed soft magnetic nature of (Tho.4Y26FesO12) film than that
of (EroaY26Fes012) film. The saturation magnetization of the (ThosY26FesO12 =
67emu/cmq) is somewhat higher than the (Ero4Y26FesO12 = 51emu/cmd),
this could be due to the difference in synthesis route, the higher purity of the sample
and related to the magnetic structure of the films . While the coercivity (Hc) of
(Tho.aY26FesO12 = 14 Oe) is less than the coercivity (Hc) of (ErosY26Fes012 = 37 Oe).
The largest coercivity for (Er:YIG) film is probably due to the different ionic radius
of Er®* (1.004 A) and Tbh®* (1.044 A) substituted Y3* (0.892 A).
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Fig. 4: Hysteresis loop of the Tho.4Y26FesO12 film at 900 °C
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Fig. 5: Hysteresis loop of the Ero.4Y26FesO1. film at 900 °C
4. Conclusion

The structure and magnetic properties of the (Th:YIG) and (Er:YI1G) thin films were
prepared using a sol—-gel method. The films can be crystallized into a single phase garnet
structure at 900 °C for 3 h. The grain size was measured to be in the range of 50 —70
nm. These films heated at same temperature 900 °C exhibited almost the same trend,
only differing in saturation magnetization (Ms) and coercivity (Hc) values. The films
have normal shape of hysteresis loops, the saturation magnetization (Ms) of the
(Th:YIG) film was somewhat higher than the (Er:YIG) film and the Tho.4Y2.6FesO12
film have low coercivity and exhibit soft magnetic nature compared with
Ero.4Y26FesO12 film. This study reported further understanding of the effect of Th*3 and
Er3in Y*3ions of YIG thin films, which may lead to the development of new
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materials for new technologies. So, this results indicate that (Tb:YIG) and (Er:YIG)
films could be suitable for devises of microwave and memory applications respectively.
Based on this study, it can also be suggested that the small amount of Tb and Er into
YIG have strong effect on the magnetic structure of the films. The annealing
temperature films and different concentrations are of further interest and would prove
very useful as an integrated sensor and electronics industry .
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Abstract:

Hospital-associated infections have led to a significant increment of morbidity and
mortality among patients. Ultraviolet irradiation C (UVC) has emerged as an effective
strategy for microbial control in hospitals and indoor public spaces. This review article
highlights the current information regarding UV-C and Far-UV Technology
disinfection capabilities and applications. UVC is commonly applied for air, surface,
and water disinfection. UV irradiation (100 to 400 nm) is fractionated into four main
regions by their wavelength and energy: Far-UV from 200 to 235 nm, short wave
ultraviolet (UV-C) from 200 to 280 nm, UV-medium wave (UV-B) from 280 to
315 nm, and UV long wave (UV-A) from 315 to 400 nm. UV-C devices such as,
Robots, Mercury-vapor lamps and diodes(UVC-LEDs) has the ability to disinfect
airports and transport stations. However, overexposure to UV-C radiation can cause
erythema, or sunburn like lesions on the skin, and photo keratitis in the eyes. Hence,
for the application of UV-C light, safety is one of the primary considerations. Published
studies on the effectiveness of UV-C radiation on surfaces and the surrounding
environment showed that for bacterial inactivation it was more than 99.9% within 15
minutes, and the reduction in C. difficile spores was 99.8% within 50 minutes. A recent
study showed 87.4 %, 99.9 % and a total inactivation of SARS-CoV-2 after 1, 10 and
20s of treatment by UVC-LED (280 nm; 37.5 mJ/cm?), respectively. In rooms
occupied by patients with MRSA, UV-C irradiation of approximately 15 minutes
duration resulted in a decrease in total CFUs per plate (mean, 384 CFUs vs 19 CFUs;
P <.001), in the number of samples positive for MRSA (81 [20.3%] of 400 plates vs 2
[0.5%] of 400 plates; P <.001), and in MRSA counts per MRSA-positive plate (mean,
37 CFUs vs 2 CFUs; P <.001). Far-UV-C(222nm) can eliminate pathogens including
COVID-19 and other viral diseases without causing any health risks in spaces with
simultaneous human presence. The Far-UV-based devices/lights can be administered
to be used as an adjunctive procedure to the standard chemical methods in public indoor
spaces such as hospitals, health clinics, schools, sport centers and public transport to
minimize the risk of pathogens contamination and propagation, saving costs by
reducing manual cleaning and equipment maintenance provided by manpower.

Key words: Ultraviolet radiation, disinfection, UV-C devices ,Light sources, bacteria
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Introduction

Ultraviolet irradiation C (UVC) is a well-known and well-understood technology that
could successfully inactivate pathogens, including viruses and bacteria. Therefore, an
increased use of UVC-based devices has the potential to reduce the risks of airborne
diseases and the dissemination of pathogens on surfaces of public spaces. Ultraviolet
irradiation C (UVC) has emerged as an effective strategy for microbial control in indoor
public spaces. UVC is commonly applied for air, surface, and water disinfection. The
SARS-CoV-2 pandemic led to an exponential interest in developing UVC-based
devices for indoor space disinfection in addition to conventional preventive measures
and the use of traditional disinfectants.

UV irradiation (100 to 400 nm) is fractionated into four main regions by their
wavelength and energy: UV from 100 to 200 nm, short wave ultraviolet (UVC) from
200 to 280 nm and 222nm(Far-UV) , UV-medium wave (UVB) from 280 to 315 nm,
and UV long wave (UVA) from 315 to 400 nm [7]. These systems could not only be a
powerful strategy to mitigate disinfection issues on hospital surfaces but are also
promising for the food and water industry [1]. Hospital-associated infections have led
to a significant increment of morbidity and mortality among patients. As a result, the
public health had concentrated on preventing the transmission of infection using
environmental controls [2]. Due to the increase in hospital-associated infections,
multidrug- and extensive drug-resistant microorganisms, and the pandemic of new viral
strains, specifically, the severe acute respiratory syndrome coronavirus (SARS-CoV)
in 2003, the swine influenza virus HIN1 in 2009, and the recent SARS-CoV-2
pandemic since December 2019, studies on environmental cleaning and disinfection
techniques had been conducted in order to prevent transmission of the infections and to
control the pandemic. Both air purification techniques and surface cleaning techniques
had been reported as effective disinfection methods, including the non-thermal plasma
(NTP), thermal treatment, antimicrobial material-embedded filters, ultraviolet lights,
and photo catalysis. [3-6].

Microbial disinfection

The microbial inactivation process by UVC irradiation is mainly based on the
occurrence of photochemical reactions caused by UV light on the genetic material
(DNA or RNA) of microorganisms [8]. The adenine-thymine bond is broken resulting
in the formation of a covalent linkage between two adenines named pyrimidine dimer.
These dimers (e.g. cyclobutane pyrimidine dimers — CPDs) disrupt the normal
assembly of nucleic acids, which consequently affect the correct transcription and
replication of RNA and DNA, respectively [9]. For that reason, the mode of action of
UVC light on microorganisms is called “inactivation” and not “killing” [8].
Environmental surfaces may play an important role in transmission of healthcare-
associated pathogens such as Clostridium difficile, methicillin-resistant Staphylococcus
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aureus (MRSA), and vancomycin-resistant Enterococcus (VRE) Patients may acquire
these pathogens through direct contact with contaminated surfaces or healthcare
workers' hands may transmit pathogens from contaminated surfaces to susceptible
patients [10-15]. Ultraviolet germicidal irradiation (UVGI) is commonly used to
disinfect air, water, and various kinds of surfaces due to its high efficiency and
relatively low cost. In addition, the use of ultraviolet light for inactivating bacteria and
viruses is well established. A shortwave ultraviolet C (UV-C) radiation, 100-280
nanometer (nm), is commonly used in UVGI as their wavelengths are strongly absorbed
by bio aerosols. The radiation can damage microorganisms’ deoxyribonucleic acid
(DNA) and ribonucleic acid, leading to the inactivation of bacteria or virus. In the last
decades, an increasing number of studies have demonstrated the UV-C light germicidal
ability and its application in healthcare-related settings, e.g., on the ambulance, in
operative rooms, and in hospital rooms. However, overexposure to UV-C radiation can
cause erythema, or sunburn like lesions on the skin, and photo keratitis in the eyes.
Hence, for the application of UV-C light, safety is one of the primary
considerations[16,17,18,19]. The effectiveness of UV-C radiation in reducing the
counts of vegetative bacteria on surfaces was more than 99.9% within 15 minutes, and
the reduction in C. difficile spores was 99.8% within 50 minutes. In rooms occupied by
patients with MRSA, UV-C irradiation of approximately 15 minutes duration resulted
in a decrease in total CFUs per plate (mean, 384 CFUs vs 19 CFUs; P < .001), in the
number of samples positive for MRSA (81 [20.3%] of 400 plates vs 2 [0.5%] of 400
plates; P <.001), and in MRSA counts per MRSA-positive plate (mean, 37 CFUs vs 2
CFUs; P <.001). This UV-C device was effective in eliminating vegetative bacteria on
contaminated surfaces both in the line of sight and behind objects within approximately
15 minutes and in eliminating C. difficile spores within 50 minutes.[20] . Tru-D device
was effective in killing C. difficile spores, MRSA, and VRE inoculated onto surfaces
in the laboratory and in hospital rooms. Disinfection of hospital rooms with Tru-D
reduced the frequency of positive MRSA and VRE cultures by 93% and of C.
difficile cultures by 80% on frequently touched surfaces. These findings are consistent
with unpublished data from another research group that are available online [21]. The
device was effective in reducing contamination in sites not easily amenable to manual
application of disinfectant (e.g., the undersurface of bedside tables) and on portable
equipment. The housekeeping staff considered the device to be easy to use and to
integrate into their routine cleaning practices. These results suggest that the Tru-D
device is a promising new environmental disinfection technology that could be a useful
adjunct to routine cleaning measures in healthcare facilities. The biological effects of
UV radiation of different wavelengths (UVA, UVB and UVC) were assessed by [23}
in nine bacterial isolates displaying different UV sensitivities. Biological effects
(survival and activity) and molecular markers of oxidative stress [DNA strand breakage
(DSB), generation of reactive oxygen species (ROS), oxidative damage to proteins and
lipids, and the activity of antioxidant enzymes catalase and superoxide dismutase] were
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quantified and statistically analyzed in order to identify the major determinants of cell
inactivation under the different spectral regions. Survival and activity followed a clear
wavelength dependence, being highest under UVA and lowest under UVC. The
generation of ROS, as well as protein and lipid oxidation, followed the same pattern.
DNA damage (DSB) showed the inverse trend. Multiple stepwise regression analysis
revealed that survival under UVA, UVB and UVC wavelengths was best explained by
DSB, oxidative damage to lipids, and intracellular ROS levels, respectively.[22].
Fig.(1) and (2).

Medical and health applications of UV lights

Figure(1).Ultraviolet light sources UVC and its efficacy
Source: Google images of wavelength dependence by UV-radiation on bacteria
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Figure(2). Microbial UV-light disinfection and efficacy.

The aim of this study was to collect and analyze the results published to date on the
impact of far-UVC in the spectral region between 200 and 235 nm on microbial
disinfection efficacy in indoor spaces and its effect on animal and human cells, skin
and eyes

Methods

This study was based on the descriptive research to investigate the background of
UVC and Far-UVC application and future prospects to improve the disinfection
strategies in hospitals and public occupied places and to ascertain the underlying
patterns of the some current research data to validate the existing disinfection
procedures for healthy environment..

Data analysis:

UV-Devices and light sources

UV-C emerges as an alternative to harmful and (eco)toxic chemical disinfectants.
Far-UV-C (222nm) can eliminate pathogens in spaces with simultaneous human
presence. Autonomous UV-C-based devices/robots reduce manual work and process
costs. No consensus exists on UV-C safety and human exposure. figure(3) A,B,C
UV-C (200-280 nm) is most traditionally referred to as germicidal UV with ability to

kill bacteria, viruses, mold, and fungi. While UV-C is most traditionally referred to as
germicidal UV, UV-B wavelengths have also demonstrated effectiveness against
certain bacteria. UV-A (320-400 nm) and UV-B (280-320nm) light causes oxidation
of proteins and lipids causing cell death. Broad band UV lamps have also been shown
to inhibit photo-reactivation, the process that can result in self-repair of damaged
microbes.(UV-C irradiation different UVC doses from distinct UVC sources cause
different antimicrobial effects, depending on the target microorganisms. Thus, UVC
tolerance may be species-dependent. In general, Gram-negative bacteria seem to be
more susceptible to UVC radiation than vegetative Gram-positive bacteria, yeast,
bacterial spores, molds, and viruses [23]. A wide range of light sources have been
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used under UVC wavelengths: mercury-vapor UVC lamps; UVC light-emitting
diodes (UVC-LEDs); continuous and pulsed xenon arc

lamps; excimer lamps: krypton chloride excimer (KrClI) lamps and krypton-bromide
excimer (KrBr) lamps and micro plasma lamps [24], [25].

Mercury-vapor UVC lamps.
Mercury-vapor lamps can be divided into three classes, namely low-pressure (254 nm),

medium-pressure (220-580 nm), and high-pressure lamps (220-1000 nm) [26] The
conventional UVC light at 254 nm with 30-40 % power efficiencies generated by low-
pressure mercury-vapor lamps remains the most common disinfection unit source due
to the electrical efficiency and low cost[27].

UVC light-emitting diodes (UVC-LEDs).

To overcome the potential environmental and health warns of mercury, UVC-LEDs
(emitting between 255 and 280 nm) have emerged as an alternative solution with
efficiencies more than nine times higher than the conventional mercury-vapour UVC
lamps (254 nm) when used for water disinfection. A recent study showed 87.4 %,
99.9 % and a total inactivation of SARS-CoV-2 after 1, 10 and 20 s of treatment by
UVC-LED (280 nm; 37.5 mJ/cm?), respectively [28]. UVC LED ranging between
16 J/s and 18 J/s were found to reduce P. aeruginosa, S. aureus and E. coli colonies on
the stethoscope membrane after >240 h and 2900 cycles of use [29].

Pulsed UVC light

Pulsed UVC light has a broad spectrum (200-1000 nm with a peak at 254 nm) emitted
from a xenon flash lamp that is delivered in a series of pulses (100 ns to 2 ms). Pulsed
UVC light represents a fast and residue-free technology with higher light energy and
intensity and deeper penetration than the alternative UVC light sources[30].

Excimer lamps: far-UVC light

Excimer lamps, namely xenon-bromide - XeBr (285 nm), krypton-bromide - KrBr
(207 nm) and krypton-chlorine - KrCl (222 nm), could inactivate a wide range of
pathogens. For example, xenon lamps inactivated E. coli, hepatitis A virus, Murine
NoV-1 and SARS-CoV-2 in suspension and on food-contact surfaces [31]. The most
commonly used excimer lamps for UVC disinfection are these of KrCl that emit light
at 222 nm, being recognized as far-UVC technology.

UVC technological devices: robots.

The adoption of automatic UVC technological devices (robots) during the Covid-19
pandemic gave support to fight the spread of pathogens in enclosed areas where contact
between people was frequent, particularly in hospitals work offices, schools, shopping
centers, and airports[32], [33]. These devices already played a significant role in
avoiding manual supervision and maneuvering of the disinfection treatment, helping to
mitigate the potential spread of pathogens. Among different purposes for UVC robots,
most of them are used to fight microbial spread in hospital environments and even in
ambulances fig(A, B, C, and D). Xenex Disinfection Services recently developed a
pulsed-xenon disinfection system to reduce the load of SARS-CoV-2 on hard surfaces
and N95 respirators [34]. The use of this system resulted in log reductions up to 4.12
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and 4.79 of SARS-CoV-2 after 5 min in hard surfaces and N95 respirators, respectively.
Other applications for UVC robots include the sterilization of liquids and packaging
using pulsed UVC light. An example is Pure Bright, which uses flash lamps filled with
inert gases (xenon, krypton) causing 4.8-7.2 log reductions of different viruses with a

dose of 1.0 J/cm? [35]. Figure(3)

Figure(3).UV-C technological devices : robots

Data concerned with SWOT analysis comparing strengths, weakness, opportunities and
threats between Far-UVC and UVC lights indicated that: Far-UVC is Stronger at
inactivation of bacteria and viruses compared to 254nm light source, and safer to use in

public occupied spaces Table(1).

Table (1). A SWOT analysis comparing strengths, weaknesses, opportunities, and threats

between Far-UVC and UVC lights .

Strengths

Weakness

- Multiple target inactivation mechanism of
DNA and cell membrane damage

- Without mercury environmental and health
concerns.

- Stronger at inactivation of bacteria and
viruses compared to 254nm light source.

- Safe for use in the presence of humans and
animals.

- This does not apply to Far-UVC LEDs.

-Longer lifespan of lamps compared to
mercury vapor lamps at 254nm.

- Controversial information about its
pathogen disinfection compared to 254nm
lights were it only inactivates DNA.

- Limited available data on its long-term
health effects.

- Ozone production.

- On longer human presence it has the
potential to cause skin, eye and cell damage.
- Mercury vapor lamps are readily available
worldwide in all wattages

- Limited availability of lamps and fixtures
due to its relatively new technology , higher
energy consumption and costs.

Opportunities

Threats
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Potential for future technology and
effectiveness development of 222nm light
sources.

- Increased demand for effective and safe
disinfection techniques in public spaces.

- Opportunity for market business to provide
safer environment for customers and
employees in public spaces.

- Safety concerns due to limited research and
data on long-term health effects.

- Competition from established 254nm
mercury vapor lamps.

- Economic downturns that may decrease
demand for disinfection products and
services.

Table(2). Comparison between UVC/ Far-UVC light sources and chemical disinfection
Source:(Elgujja,et.al.2020/ available at:www.jnsmonline.org).

UVC/FAR-UVC light sources Traditional disinfection (H202)

- Rapid contact time, for example, 15
min for vegetative bacteria Has a
sporicidal activity after longer exposure
of up to 50 min.

- Plug and play: Does not require
closing the HVAC system, nor sealing
the room.

- Cannot be used in an occupied room.

- It is labor-intensive as it requires closing
the HVAC system and sealing the doors to
prevent its escape.

- Has a sporicidal activity It cannot be
routinely used, but only as part of the
terminal cleaning after the patient has
vacated the room.

- Eco-friendly, with no residue, irritants.
- Expensive.
-Low recurrent running costs.
- Time-consuming: requires about 2.5 to 5
h

Its effectiveness dependents on specific use
parameters (e.g,. concentration, contact
time, etc.).

Microbial cells cannot develop
resistance to this technology, and it can
be used in public spaces while there is a
heavy movement of people in all
directions .

- can be used in general public
occupied spaces such as hospitals.
airports, railway stations ,universities,
clubs sport centers etc without
any health risks.

FAR-UV APPLICATION

Ultraviolet irradiation C (UVC) has emerged as an effective strategy for microbial
control in indoor public spaces. UVC is commonly applied for air, surface, and water
disinfection. Unlike common 254 nm UVC, far-UVC at 222 nm is considered non-
harmful to human health, being safe for occupied spaces, and still effective for
disinfection purposes. Therefore, and allied to the urgency to mitigate the current
pandemic of SARS-CoV-2, an increase in UVC-based technology devices appeared in
the market with levels of pathogens reduction higher than 99.9 %. This
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environmentally friendly technology has the potential to overcome many of the
limitations of traditional chemical-based disinfection approaches. The novel UVC-
based devices were thought to be used in public indoor spaces such as hospitals,
schools, and public transport to minimize the risk of pathogens contamination and
propagation, saving costs by reducing manual cleaning and equipment maintenance
provided by manpower. However, a lack of information about UVC-based parameters
and protocols for disinfection, and controversies regarding health and environmental
risks still exist. In this review, fundamentals on UVC disinfection are presented.
Furthermore, a deep analysis of UVC-based technologies available in the market for
the disinfection of public spaces is addressed, as well as their advantages and
limitations. This comprehensive analysis provides valuable inputs and strategies for the
development of effective, reliable, and safe UVC disinfection systems. Figure (4)

Pathogen contamination
&Dissemination in public
spaces

!

Transmission of
bacterial and viral
diseases

!

Far-UV light Technology
Solution
Disinfection

.

Application in public spaces

Figure (4).: future Far-UVC disinfection technology safety application in public
occupied spaces and services.
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Safety Aspects of Human Exposure to Far UV-C Radiation.

Multiple recent studies of health effects from Far UV-C exposures of the eye and skin
indicate that the wavelengths below about 230 nm are substantially safer than longer
UV-C wavelengths. These experimental observations are consistent with biophysical
considerations regarding the much shorter penetration depth of Far UV-C radiation as
compared with longer wavelength UV-C radiation. The biophysical background here is
that UV-C radiation at wavelengths less than about 230 nm is strongly absorbed by all
proteins (particularly through the peptide bond) and by other biomolecules, and so its
ability to penetrate living tissue is quite limited. This phenomenon is quantified by
wavelength dependent measurements. These considerations and experimental results
have led to proposals to modify safety guidelines for human exposure in the Far UVC
spectral region, including for whole-room exposure in occupied settings (see below).
The promising reports on the effects of far-UVC on cells, tissue and pathogens —
including coronaviruses — give reason to hope that this radiation might become a very
important tool in the fight against airborne pathogens and especially SARS-CoV-2 in
the current pandemic.

Discussion and Conclusions

Based on the evidence in the published literature and the collation of expert knowledge
by the authors, the following conclusions can be drawn: Far UV-C technology is
currently dominated by one source type, the KrCI* lamp. Although alternate devices
exist, they are not yet practically viable for disinfection applications. Though
commonly referred to as 222 nm lamps, a KrCI* lamp will emit polychromatic radiation
across a wide segment of the UV-C range; optical filters may be needed to limit
substantial emissions to the Far UV-C range. Far UV-C is an effective viral disinfectant,
with particular suitability as a technology response to transmission of SARS-CoV-2 via
air and surfaces, The efficacy of Far UV-C against viral pathogens is at least as high as
that of conventional UVGI, and benefits from the long history of this technology as a
disinfectant in a wide range of settings. The rate of 0zone generation by these sources
is orders of magnitude lower than for conventional “ozone generating” UV lamps.
Reasonable application of these sources for continuous, room-scale disinfection could
be achieved while maintaining ozone concentrations below regulated values; however,
it is also reasonable to consider applications where ambient ozone concentrations would
exceed these values.

It is the responsibility of lamp manufacturers and those installing such systems to
properly communicate and assess the potential ozone hazard of these systems.

The majority of the presented studies conclude that human and animal cells can tolerate
far-UVC doses of 150 mJ/cm? for 207 nm irradiation — and probably even much higher
ones for 222 nm — without damage such as dimer formation, erythema or increased cell
death. This irradiation dose is much higher than 1.7 mJ/cm?, the only 222 nm dose
published to date for a 3 log-reduction of coronaviruses in aerosols, and still many times
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above the previously mentioned 10 mJ/cm? for a one log-reduction of 2/3 of the
pathogens in Table 2.

Conclusion:

-The material in this Report suggests that there is sufficient evidence for immediate
consideration of this technology during this world-wide health crisis.

-Far UV-C offers a promising technology to reduce surface and airborne disease
transmission in occupied spaces, including COVID-19 ,other viral diseases and
bacterial pathogens, when it is properly designed, engineered, and applied.

-The Far-UV-based devices/lights can be administered to be used as an adjunctive
procedure to the standard chemical methods to minimize the risk of pathogens
contamination saving costs by reducing manual cleaning and equipment maintenance
provided by manpower.

Other important advantages are:- - The prevention of surgical site infections by far-
UVC irradiation — as suggested by Buonanno, M et al (35)— seems to be very attractive
for future application Microbial cells cannot develop resistance to this technology. -
can be used in general public occupied spaces such as hospitals. airports, railway
stations ,universities, clubs and sport centers etc....... and other public places with
heavy people movements in all directions without any health issues or risks.
Recommendation

- There should be future studies on the feasibility acceptability and efficacy of Far-UVC
in long —term care settings.

- further studies are also required on the information regarding the safety of this kind
of radiation to determine the necessary doses for pathogen decontamination compared
with exposure time (seconds, minutes and hours) or fixing a timer system to ascertain
safety on longer exposure in public occupied places.
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ABSTRACT

The paper is intended to address geological characteristics for risk evaluation of
rockfall hazards attributable to the high cut in weathered rock that sometimes obstruct
the passage of vehicles in the Zintan mountain road case study region and recommend
mitigation steps to reduce these threats. The geological structure of the area, the
composition of the rocks, the hydrologic conditions, and the steepness of the slopes
all affect these materials' strength and susceptibility to failure. The areas at the source
of the falling rock have been identified. The evaluation of geological formation and its
structures as rocky units of slopes determined in this present study demonstrates that
it is mostly comprised of friable rocks interbedded within hard rock such as dolomitic
limestone. In addition, it contains a group of fractures and joints, which take different
directions, with a slight dipping for the rock layers. Based on field investigation and a
detailed study, the weathering and erosion effects of rocks have also been examined in
all stratigraphic sequences that contribute to rockfalls. Sidi as Sid Formation which is
composed of dolomitic limestone of Ain Tobe Member intrebedded with Yafran Marl
Member is identified as the typical source areas of rockfalls. The results of this study
indicate that the study area is at risk of rockfall and requires adequate preventive
measures to reduce these risks. Finally suggestions and recommendations are made to
predict rockfall and help provide optimal solutions.

Keywords: rock, mountain road, mass movements.
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1 Introduction

Rockfall is a widespread phenomenon in mountain ranges, coastal slopes, volcanoes,
river banks and on the edge of slopes due to gravity [1; 2; and 3] and these collapses
can occur in any terrain if and only if it has ideal conditions, such as soil, moisture, and
inclination angle. In this study, rockfalls are classified according to [4] as a type of
landslide that consists of the detachment of a rock block (or several individual rocks)
from a vertical or sub-vertical cliff followed by rapid down-slope motion which is
characterized by free-falling, bouncing, rolling and sliding phases. Landslides
redistribute soil and sediments in a way that can be in the form of sudden landslides [5]
or slow gradual slides along with mudflows, rock debris flows, and landslides, which
can be among the most important causes of their occurrence: rain, floods, earthquakes,
and factors Other Naturals [6]. Some factors are due to humans, such as land levelling,
terrain cutting and filling, and others. Landslides are studied to reduce their risks which
may cause more disasters than any other geological hazard combined, and can also
cause damage to facilities, transport, and any other type of infrastructures. Geological
structure and rock formation are an important factor in the formation of slopes and in
the stability of rock masses that are at risk of collapse [7], as they can accelerate or slow
down the process of slipping, as the elements of instability represented by fractures and
application contribute to the occurrence of such slides. It increases when the inclination
and direction of these elements correspond to the inclination and direction of the slope
of the rock threatened with collapse, while the delay or non-slip gets delayed when
there is incompatibility with the inclination and direction. When there is a variation in
the nature of the rocks and the extent of their hardness, the erosion of soft internal rocks
due to different erosion factors takes place quickly, leading to an imbalance of the upper
layers, and thus to the occurrence of processes of falling and slipping rocks [8], and
increases that if these rocks are porous and permeable to water and affected by fractures
and joints, all of these factors facilitate the process of reaching water to other rocks, and
this leads to saturation of the lower layers with water, and then falls and sliding. In
contrast, the presence of fractures, faults, and joints in areas of landslides of steep slopes
makes them geologically unstable, and the ancient and recent erosion factors in those
areas lead to the breakdown and decomposition of some parts of the rocks that lead to
their alteration into clay rocks that play an important role in the occurrence the
landslides because it is swollen, and then become liquid, which leads to the collapse of
rocks containing fractures and faults. Most of the stratigraphy of the study area is
composed of sedimentary rocks, most of which consist of layers of limestone, sandy,
clay, mudstones of varying rigidity, as the variability in their hardness and the degree
of ductility of their rocky formations leads to heterogeneity between successive rocky
layers, and this difference leads to an increase in the activity of its weathering and
erosion forming different terrain. Through the properties of successive rock layers and
the different mineral components, their texture, porosity, permeability, and geological
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structure are represented by folds, faults, fractures, and joints that can explain the
different types of geomorphological phenomena that are formed by exogenous
processes.

2 Location and Case Study area description

The target area of the study of rockfall is located in the Nafusah Mountain in the western
region of Libya, between the longitude of 12° 11'45" to 12° 14’ 30" east, and latitudes
31° 56’ 50" to 31° 58’ 00" north (Fig. 1).

Figure 1 Location map of the study area

The study area (the Zintan mountain road) is considered one of the regions with a dry
and semi-arid climate and the rainfall rates are variable, and this descent is in a limited
period between October and April and is often due to the gust of western or
northwestern winds, in limited quantities and the amount of rain varies from region to
another, which is about 150-300 mm, and this amount decreases as one head south. The
temperature ranges in January between 3-15 °C and rises in August to reach between
20-40 °C, which is often subjected to a cycle of drought that increases the loss of
moisture levels that high porous surface rock formations can store and maintain,
especially during periods of the hot south wind.

The targeted road is a part of the main road which connects the coast cities, through
the Zintan Village, to other cities and villages on the mountain plateau (Fig. 2). The
starting point of the road under this study is the mountain foot at an altitude not
exceeding 360 meters above sea level, which is characterized by frequent zigzagging,
where many twists (5 turns) are observed when penetrating the road to the mountain
front (Fig. 2), then upward towards the Zintan Village from after that, the road
gradually returns to semi-flatness in the regions of the mountain plateau. The Nafusah
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mountains region elevations in the western region of Libya ranges between 71 meters
in the Jafarah Plain and 900 meters in the mountainous area above the sea surface
with a gradual decrease whenever we head south. Zintan Village is about 136 km to
the southwest of Tripoli city, located on one of the hills in the middle of this
mountain. The targeted road is a part of the main road which connects the coast
cities, through the Zintan Village, to other cities and villages on the mountain plateau

(Fig. 2).

Figure 2 A Google earth 3D satellite image and its profile showing elevation points along the Zintan mountain

road

Mostly there are friable rocks (sand, sandstone, marl, mud, and limestone), and
erosion factors in the area of the rocks that make up this facade led to the formation of
scattered hills around the road path and gave them the current geomorphological
shape. It is characterized by the abundance of deep valleys that cut across north-south
directions as one of the main reasons that cause rockfall in this region.

3 The aims and objectives of the case study .
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The aims and objectives of this study are to identify the main source areas of rockfalls
based on the comprehensive field investigation and geological analysis of the
mountain slopes adjacent to the Zintan road with a focus on:

1. Study the current status of the area and determine the main reasons for the
possibility of landslide or rockfalls in the study areas.

2. Preparing a detailed geological study to identify the stratification of the rocks along
the path of the study area.

3. Conducting laboratory analysis for samples collected from the affected areas and
many matching columns are drawn for the rock units that appear along the slopes,

4 Geological Characterization of the Study Area

The Jabal Nafusah escarpment extending from southeaster Tunisia to north-western
Libya encompasses over a distance of 400 km as distinctive topographic strikes in a
WSW-ENE orientation as a gently south westward dipping (1-2°) monocline, which
represents the northern border of the Ghadames Basin. Consists of a succession of
Mesozoic sediments, with the early to mid-Cretaceous part. This part of Libya (Fig. 1)
is considered geologically from a region rich in abundance of information, and a large
number of studies [9; 10; 11; and 12] that have been carried out by geologists, in
addition to the fact that the Nafusah mountain region is an ideal place to study the
sediments of the Mesozoic era, where the rock sequences appear clearly, also cut
many mountain roads led to increasing recognition of the geology of the region. The
presence of various sediments of the terrain forming this mountain extends within the
Libyan borders for a distance of more than 150 km, which is a plateau, and volcanic
cones, the maximum height of which sometimes reaches about 900 meters above sea
level.

The study area as a part of this escarpment consists of a number of 6 rock units (Fig. 3
and 4).
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Figure 3 Geological map of study area as a part of Nafusah mountain region

From the oldest to the recent are sandstone and clay deposits of kiklah Fm., limestone
and marl deposits of Sidi as Sid Fm., and limestone and dolomitic limestone of Nalut
Fm., the marl deposits and marly limestone of the Qasi Tigrinah Fm., and deposits of
marl, marly limestone, and limestone of Mizidah Fm. In addition to the deposits of
proluvial cemented and non-cemented gravels, sand and sandstones with calcareous
crust interbed with the Qasir Al Haj Fm.
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Figure 4 Stratigraphical columnar section (A) for whole area (B) Along the road under this study.

Tectonically, it is believed that the northern Ghadames Basin is mostly influenced by
the Hercynian and Alpine unconformities and other movements in the Jurassic and
Cretaceous and the Tertiary time, and these movements are the cause of the
emergence of most geological structures in the mountain such as faults, fractures,
small folds, domes and unconformity surfaces. During the Hercynian orogeny, this
part of the basin treated as inverted, culminated in late Carboniferous, and formed a
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broad arch trending in an eastern-western direction called the Jeffara—Nefusa Arch
[13] which eroded during the Permian time [12]. Then during the Mesozoic until
Palaeocene times, sedimentation has been resumed again. Moreover, the Alpine phase
reactivated and uplifted the Nafusah escarpment during the time of the dextral strike-
slip movement on the basement-rooted Sabratah-Cyrenaica fault system [11].

5 Discussion and Results

5.1. The Zintan mountain road

The road under study is about 4.04 km long, starts from the valley of Zart, at the
mountain foot at an altitude of 500 meters above sea level, characterized by frequent
zigzags of steep and winding clumb up the face of the mountain to Zintan village
which rises about 600 meters. Along this one-lane road, there are 5 hairpin turns and
blind corners with an average northward inclination of 4.1% according to
measurements taken from (Google Earth). It crosses the path of the mountainous
facade (Fig. 2) up towards the Zintan village, after which the path gradually returns to
the semi-levelling in the mountainous plateau areas, with a slightly smooth slope
towards the south. This road passes through many exposed areas of natural and
abnormal earth material on the surface, as their shape was varied geologically and
geometrically, and the heights of cuttings and slopes facing the road range from
several meters to 160 meters above the road level.

Usually, this road is showing some rock falling and slipping, particularly during and
after the rains, which causes this road to be closed during these periods. For this, it is
very necessary to determine the field evidence and laboratory work of the
geotechnical properties of the soil and rocks required in the process of assessing the
stability and instability of these materials on slopes. Likely, the main causes of the
occurrence of falling and rolling rocks in the study area are due to the nature and
rigidity of the rock structure, stratigraphy, the presence of joints and fractures,

heights, and the degree of slope of the earth where the action of gravity increases as
the angle of slope exceeds 35 degrees. In addition, the presence of interruptions in
rock layers is related to separations during the rock slopes and mainly to differential
weathering during weak and non-resistant rocky ranges such as soft material (clay,
mud, or marl) with massive limestone and sandstones. Through fieldwork it was
found that the exposed rock types that deposited along the two sides of this road to the
end belong to two geological rock units (formations) (Figure 4), arranged according to
the geological age from the oldest to the recent as follows:

» Kiklah Formation, which ages back to the Cretaceous period (Albian).
* The formation of Sidi as Sid Formation, which ages back to the Cenomanian era.

5.1.1 Kiklah Formation (Albian).
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The geologist (Christe 1955) first described this formation as belonging to the
geologic rocks of the Wealden epoch. Kiklah Formation exposed on the Jabal
Nafusah escarpment from the Tunisian border to the east of Gharyan, which
characterized by a significant lateral trend with three main facies variations, in the
western part, central and in the easternmost of the region [10]. It overlies with marked
unconformity the Early Cretaceous, Jurassic and Triassic sediments of Jabal Nafusah.
In contrast, this formation is overlain by the Sidi as Sid Formation with overlying
angular unconformity units as it is evident only in the central Gharyan area. In the
study area which is located in the central part of the Jabal Nafusah escarpment, Kiklah
formation rocks in the study area (Figure 3, and 4) are exposed on both sides of the
road at the beginning of the turned road, which is dominated by sandstone with rare
occurrences of red silty clay intervals with medium to very coarse grain sizes (poorly
sorting). It is also spread with a few conglomeratic facies interbedded with clay-rich
mudstone and grains of quartz, which is a well-cemented sometimes (due to the
presence of cemented material of silica and hematite) and when these rocks corrode,
they collapse due to weathering factors down and as a result of their proximity to the
road footnote leading to the use of the construction of concrete walls to reduce from
the rockfall (photo 1).

Photograph 1. Shows the hard rocks (hard limestone) emergence and the retreat of soft, friable

(marl) rocks within Ain Tobi member as one of the main causes of rock falling. Alternating hard and

soft rock is favourable for the occurrence of landslides.

376



The Geologic Contribution to the Mountain Slopes Instability
and its effect on Rockfall Hazards. A Case Study to the Zintan
Road, Jabal Nafusah, Libya

The third issue
2023

5.1.2. Sidi as Sid Formation (Cenomanian).

The geologist [14] divided the later Cretaceous formations into two main formations,
the Sidi as Sid Formation (the oldest) and the Nalut Formation of (the latest). The
composition of Nalut dates back to the late Cretaceous and contains recrystallized
dolomitic limestone and dolomite, irregular, or cross-bedded, and marly in some
parts. Cherty nodules and concretions are common in the upper part of the sequence
which is sometimes red. The term Sidi as Sid Formation has been introduced by [15]
as one of the most widely distributed rock units of Jabal Nafusah occurring from the
Tunisian border to the Mediterranean coast near Al Khums (see Fig. 3).Itis
divided into two members: Ain Tobi and Yifran Mbs [16; 12]. The lower part of the
Sidi as Sid Formation is known as Ain Tobi Member. It consists mostly of Limestone
deposits of yellow and grey dolomite limestone with various spherical, tubular, and
nodal interferences of Cherts (Fig. 3 and 4). The rocks of this member are
distinguished by the abundance of pores and the high rock strength due to its rock
composition known as (DOLOSTONE) [17], and this helped to increase the action of
mechanical weathering, especially the thermal effect and the weak activity and impact
of chemical weathering [18].

The upper part of the Sidi as Sid Formation is known as a Yifran Marl Member (Fig.
3 and 4), and it consists of limestone partially changed to dolomite, with overlays of
Marly limestone and yellowish-grey silt [15]. The rocks of Sidi as Sid Formation are
exposed on both sides of the turned road in the Zintan region, first with the rocks of
the Ain Tobi Member characterized by the occurrence of siliciclastic deposits (silt to
very coarse sandstone, with a carbonate matrix) interbedded with the dolomitic
sediments. Is mainly consisting of limestone classified as (wackestone-mudstone)
grey yellow, containing an average percentage of clay, and solid with many pores
scattered from mold porosity, and irregular pores (dissolving pores) are filled with
some adhesives.

These beds of interlocking layers of friable mudstone are intertwined with weathering
due to the influence of water and wind. Most of the mountainous round (turned) road
was cut through the rocks of Ain Tobi Member of Sidi as Sid Formation so that it was
discovered almost at right angles to the edge of the road.

5.2. The distance between the bottom of the exposed rock and the road footnote:

The distance varies between the bottom of the exposed rocks of Kiklah and Ain Tobi
Mb. Of Sidi as Sid formations along with the twisted road range from less than one to
two meters, and part of these distances are covered with rockfall while the other part
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remains free of rocks (photograph 2).

Photograph 2. Shows the distance between the exposed rocks units and the road footnote.

This road which is in the form of a zigzag starting from the Zart Valley is
characterized by the presence of concrete walls, lamellar metal walls (photograph 3A-
B,) and metal grids created to reduce the fall of those rocks that were created on the
edge of the road to prevent the rockfall. The rocks of these formations are highly
affected by weathering factors such as wind and rain, which contribute greatly to the
closure of the road as a result of the rockfall of this formation, which led to the
creation of laminar metal walls to reduce the risk of rockfall and landslide.

5.3. Physical, chemical, and biological weathering factors

As a result of the formation of the rocks outcropping, this led to exposure to many
physical, chemical, and biological weathering factors that contributed to their
fragmentation and fracturing. Physical factors (such as earthquakes and vibrational
movements caused by the vehicle passage and heavy machinery, in addition to the
vibrations caused by explosives that were used during the road construction) led to
many fractures and fractures in the formation rocks.

The difference in temperature (day and night - summer and winter) also led to the
expansion and contraction of rocks, which in turn caused the external parts to become
loose and fragmented over time. The lower temperatures in the freezing of water
trapped between the pores of the rock contributed to the increase in the size of
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fractures due to the freezing and increase of water volume. Laboratory results of
Kiklah Formation showed that these rocks have very little ability to absorb water by
0.09% (Figure 5) whereas for Ain Tobi Mb. of Sidi as Sid Formation was 1.67%
(Figure 6) and Yafram Marl was 1.98% (Figure 7).

A B

Photograph 3 (A - B). Showing the use of metal nets fences and concrete walls to prevent the rockfalls of Ain
Tobi Member.

As for the chemical factors, due to the interaction of freshwater (rain) with the
formation rocks, which led to dissolving and removing friable rocks (clay layers),
which removed the supporting clay of the rocks that are above them.

Also, the mountainous facades and their slope affected by the wet season rains,
despite their scarcity, resulted in weakness and loosening of the clay rocks, thus
removing them, which caused the rocks to slip. As for the biological factors, their
effect is very clear, as the nature of this type of rock and its contents include clay and
sand helped the growth of some small and large herbal trees, especially inside
fractures and fissures (Photo 4).
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Figure 5 Geotechnical properties and rock unit description of the rock sample (ZN-1) of Kiklah

Formation

Regarding Yafran Marl Member of Sid as Sid Formation rocks which lie on top of
Ain Tobi Mb., they are relatively far from both sides of the road and appear in one of
the quarries, as they do not contribute in any way to the closure of the road due to the
rockfall. Laboratory results showed that these rocks have the ability to absorb water at
a very small rate of 1.98% (Figure 7).

5.4. Influence of Lithology and geological structures factors

The landscape of the study area includes ridges and valleys with an N-S trend
corresponding to the strike of the main structures. The ridge crests and upper parts of
the valley slopes develop over the most resistant lithologies such as hard limestone. It
became clear from this study that on most slopes that evolved over the resisting rocks,
the rocks are exposed to weathering and erosion with the little cover of discontinuous
soil or recent deposits.
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Figure 6 Geotechnical properties and rock unit description of the rock sample (ZN-2) of the Ain Tobi

Mb. of the Sidi as Sid Formation.

Figure 7 Geotechnical properties and rock unit description of the rock sample (ZN-3) of the Yafran

Marl Mb. of the Sidi as Sid Formation.

The lithology on both sides of the road is mainly dolomitic limestone, and marl, of
Ain Tobi Member, which is cut by several sets of joints to form blocks, wedges, and
other geometric forms that are likely to move downward from the parent rocks in the
form of rockfall.

Therefore, the rockfall sources in the study area are concentrated on the dolomitic
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limestone and mudstone areas and the risk of rockfall and landslides is increased by
the presence of some orthogonal fractures, especially in the Free Faces.

Photo graph 4. Hlustrates grow of some trees especially inside the fractures and

fissures.

In this regard, soft rock such as mudstone and clay in the study area can be considered
weak interlayers within the hard rock of dolomitic limestone, potentially cutting the
hard rock into discontinuous segments and more easily inducing landslides and
rockfalls. It is evident that lithologic variation coincides with differential weathering
and a greater number of joint sets increase the probabilities of rockfall. The number of
joints or fractures sets (Photo 5) is significant predictors of rockfall and landslides. In
addition to the aforementioned geological factors, likely, the rock blasting techniques
for the purpose of making the road that was used at that time have caused significant
damage to the fragmentation and fracturing of the rocks mass. Moreover, the
conditions of stability are likely to be degraded due to weathering of the rocks, the
loosening of the surficial blocks by water and wind, as well as due to the growth of
tree roots. All of these effects can lead to persistent instability that may require
extensive studies and treatment programs.
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Photograph 5. Illustrates the abundance of fracture and joints in Ain Tobi Member that helped break

rocks and fall (People for scale).

6 Conclusions

Based on the comprehensive analysis it is found that the presence of the path of the case
study road in a mountainous area is characterized by the deep slopes, which leads to the
falling of the rock masses that get detached from the layers of the mother rock (rocks
of Ain Tobi Member in the Sidi as sid Formation). The lithology on both sides of the
road is mainly dolomitic limestone, and marl, of Ain Tobi Member, which is cut by
several sets of joints to form blocks, wedges, and other geometric forms that are likely
to move downward from the parent rocks in the form of rockfall. The occurrence of the
clay and mudstones between the layers of hard limestone rocks of Ain Tobi Member
that are subjected to the differential weathering of rocks and erosion. This type of rock
when it is saturated with water has a potential of liquefaction process due to chemical
weathering operations.

When this phenomenon occurs, the clay and mudstones would behave like a liquid and
as a result of a layer of solid limestone rocks above these layers, an imbalance will
occur and this leads to occurrences of falling and slipping rocks. Since these rocks are
porous and permeable to water due to their impact by fractures and joints, which
facilitates the process of reaching water to other rocks of the lower layers and this also
leads to their saturation with water and then causes falls and slipping. It is noted that
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there are some trees and shrubs with large roots that are located along the edge of the
path slopes that played a large role in the sliding process. Its roots grow inside the
fractures and fractures in the rocks, which led to its expansion. It also helps to preserve
an amount of water when it freezes, causing the rocks to be broken and converted into
debris over time. The current study reveals indicates that the study area is at risk of
rockfall and preventive measures must be taken to reduce these risks. The results of this
study have the potential for being considered as a reference for predicting rockfall areas
under similar conditions.

7  Suggestions and Recommendations:

Following guidelines, if adopted has potential for prevention of rockfalls

1. Clean, dry and remove dirt from rainwater drainage channels.

2. Designing and constructing new rainwater drainage channels to prevent it from
penetrating and reaching the rocky masses that fall.

3. Building concrete walls and barriers that work to prevent the falling blocks of rock
from falling and fill the rock fractures with cement materials in order to prevent
rainwater from penetrating the rocks.

4. Use metal screws to fix parts of the rock that are expected to collapse.

5. Reduce the slope angle and minimize the stresses which affect the slope.

6. Working on graduating the slopes of large or high slopes as agricultural terraces.

7. Carry out tectonic and seismic geological studies in addition to studying the soil and
rock mechanics of the sites to be used when implementing any new construction
projects.

8. During the rainy season, it is necessary to monitor the existing fractures and joints
and to know their wideness.

9. Preparing geological maps that determine the locations of landslides and their
severity.
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