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Qattina lake attenuation of Flood waves

Abstract

In this paper, the flood Routing across Qattina Lake was studied,
and the potential hydrographs were studied for different
recurrence times (2,3,5,10,25,50,100 years), depending on the
design storm in terms of intensity-duration-recurrence curves for
subbasine of the lake, through a hydrological study using the
(GIS) program, in which the partial basins and their
morphological characteristics were determined, (CN) was
calculated, Then calculate Time of Concentration and the peak
flow using the rational method.

In the study, the (HEC-RESSIM) program was used, which is
effective in modeling and operating reservoirs. The study showed
the efficiency of the spillway and the lake's ability to attenuation
all the hydrographs according to the previous possibilities without
the water level reaching the level of the top of the dam core.

Key words: flood routing, Time of Concentration , design storm
spillway.
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SB0 5.15 3.52 3.85 | 5.85
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DEP*: Department of Public Works (1995),[18].
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using the fault Tectonic regime outlining
plan

2Mohammed.ALISSA®, Nidal SHOUKEIR®, Samer ZEIZAFOUN ¢

(1)Higher Institute of Earthquake studies and Research, Damascus university E-mail: mohammed.
alissal1985 @gmail.com;
(2) National Earthquake Center (NEC).

Abstract

The aim of this study was to outline the tectonic regime in the
coastal region of Syria using the fault plan solutions of the largest
events recorded by the Syrian National Seismological Network
during 1995-2011. A dataset of fault-plane solutions was obtained
for 42 events having at least 5 P-wave polarities. The tectonic
regime for the most of these events was extensional and produce
normal mechanisms in agreement with the local configurations of
the seismogenic faults in the coastal region. Statically, the results
reveal that the pure normal faulting appears in 65% of the
calculated focal mechanisms; and the normal faulting with a
minimal strike-slip component appears in 8% of them.
Consequently, the normal faulting appears in 73% of the processed
earthquakes. However, the strike—slip mechanisms were more
scarce and restricted to certain areas. The results of this research are
in contrast with previous geological and tectonic studies which
predict a thrust faulting stress regime should be prevailing.

Keywords: fault plan solutions, tectonic regime, coastal region,
Syria.
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A 85 A0l Glual (FOCMEC) gl alacls (Snoke et al., 1984) Al
oply Gus) (SV/P) a4 ey (P) Adshll dasall dpdad o alaeVl
osh 285 (S Aasall AdALE 48540 Aad SV japll ady 5 Paasall dad P )l
dgal) b (HASH) Leaslin 4 (Hardebeck and Shearer, 2002, 2003)
sisall add) jalias paes i) e 320 (S/P) dandl A aoindl] labew
Reasenberg and ) & .Dhiie) ST dpesall syl 40l 0S8 Gumy
gl dac) 8 Lass (P) ddshall daall 4k Leaasiul (Oppenheimer, 1985
cptiall gl o @lg Jmd LS sy a5 (FPFIT) oasmlal)
o (PINV) assliyy & yoel 2 (Suetsugu, 1998) Wi il eyl
Sl Gy sabie Bygen aiS 1- S 1+ G5S5 of W) (P) skl dapal) iyl
(Moment tensor inversion) asjsll ddsias cali e ohaly AlE; Julul)

Dsls Aigige (52 o oSall Wadll jii (4f slae) (30 sl Ansiie Slagy
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(Abdul-wahed, 2018b) . .(Fault plane solutions) Zeaall clisicll
Zollo and Bernard, ) ddlia¥l dsphll alasiuly (MECAS3) el dlacly
Ganent L AIBIN 85l A Jpeagll ad e J<5 danall Al Jat (1991
Ml Glbhadl desane o aliieYU dacadall cilbgied) e b ddlaal
(B aa)ll Glase (o (A8 23e A Asisdll P45kl dngall dpkd Jia)
LS Adlaayl &S Al <G gleally b Ul (Bayesian) dplie alasaul
zisa Olalae dllaial) yady malinll ass .(Brillinger et al., 1980) i
e aall Glgiuall Jolal DSad) Ll ppead Jold Gy PIA (e B3l 4]
o caeluall ggiually eaall ggiadl Jsla abaall ALGSY) Jola Jud
Leiylie Coags (Al zabn Lygnal) 3y5d) ST Jsla (apes (MECA3) el
alail) ~lisinly (Zoback, 1992) caws 3y5al Al Caniialy rass WS lgiany as
Abdul-Wahed and ) (Sh max) alae¥) 8Y) seal) jsme oladly 35Sl

-(Alissa, 2020

Aas3ie 4000 A 53y il zsal) pn JAGBY gdl of Bldl el (i
o R Bl Al CDlelee ofy Ay daae AL sl e ofs sl
Aki and ) e L cua (YY1 daally o)) gaall 2l clalanyl
Caall ao lgabld Liwe 3l Joall @lsise Jio s (Richards 1980
S N 35l AT Glesy (Salamon et al., 2003) a6 L4z 50 ad)
Gpdall il PIA gl (3,8 dikie b dlaasdl (ML >4)  Jad) lays
diad sae o 2S5 53l Jelall o angy (FPFIT) il salipll alasiuly
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el 3 aadia) WX Ll sl paa Jla Job e osdll e
o Gdy Jaa Bl s 30 e B 5550 4T Gluat (Bréuer, 2011)

el jadll s

(sl AU (it -5
deay) dia clalas) e GV 3 Q51 syl Al aadns of LAl o
el a8l LA el milaall el Al oladl apasty dpa) Y syl A
gohu Ol Aleadl Lpda Glie Gapas ve 4l sleaY) sladd Akl gl
lgal) olatly akiell slgaYl olail e dapy 45 Ayl Caad Casw Gl
Olaiall Glgindl Gl GllY ¢ aSe JS8, Al coladl) Sl s (g jraal]
i (cnse) alac¥) Llial) jsmad ogdill slae cilalad) Glaasy 55l 4N
ks (P: compression axis) baall jea canmy gaaall )l Cuatina
L) alaeY) 22l Hsaas (Max shortening) ekl sl o5 4s,
T: tension ) 23l jee cews bl ol Caaiie B ady (23l oo
Ll (5 Jal) (max lengthening) gﬂlar_‘y\ ol 093 asdy yelayy (aXIS
Bor) «al sans bl cysnall aalay 53y (sabad) ) Jasusll opill pna

LAy 090 Ciany Yy el sl adalil oo [IE 55w (null axis
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M

P (axis of max. shortening)

\
<

an

nodal planes / axis of max. lengthening)

____ quadrant of compressional
initial motions of P-waves

quadrant of dilatational
initial motions of P-waves

AN 85 A esdil) slae auanl Lol fasall 5. e

Sv, Sk ) &ayls Al alal clalady) 3B Lum V1 5yl 5 sleal) slase of L
2 (Sy) JSslall Hedl of ) (Anderson, 1951) <lis a8 38 (jay , Shmin
SALEN el 13 g€ 136 (Tectonic regime) Agsall Ul sasy (g3l
Chaey (compressional) Labas) aUaill 13 G\S (T) 280 |sne of aal
ol S 135 (S max™ S min> Sv) ADkal) Ciiiaty el gacaill AT 48
(extensional) Loss oUaill 13 & (P) lawall Dsme of kel salal
13 Wl ¢(Sy> SH max™ Sh min) 4Bkl ciiiaty galall g aaill A 48 Cylagg

Tt LJJ“ 1-)3_)—‘\3 eLE.'\S\ oy Sand (B) ‘Lpl.P \J)M gﬁi 5, | \”M s
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SHmax> Sy> ) ADlall csiay 4y dulal) dshy) 407 4 cylass (Wrench)
e hi Yy Uan gl JUaill (Anderson, 1951) casusi ey +(Sh min
Simpson, 1997; ) sl 1agd V) Canaill Jal e e 4y @yl

.(Hardebeck and Michael, 2006

2l smay (B) galsd) Hsmas (P) bl joms (Goadll) die Lly) Caendind
OUipEal) (pdalll ot a5 IV salsall Ap i) Aalal) e QYU (T)
Glalay) el e (P, B, T) @Al jsladl Hlic) Saall ge adl (1) :obll)
(P, B, T) & slaall Sliic) oSaall (e adl (2) ¢ JSG sleadd L)l
Caat] aaiind of oSay bl eaall U gled o Glpise il e
W Jial g3 D Lily Wabas (Frohlich, 1992) Jad .iesall 4S5l
Les Slall Gl Jals saals ddaiyy (P, B, T) adlls gaballs Jaral) slaall oo
ol (Célérier et al., 2012) aas a8l .culylaal) el dypmy Alee shal zan
Dla 8 dlgaY) pslae clalady Agiee iy Lagy (P, B, T) DA slal
JuadY) (e atlh gAY a6 W AlEl culS Ayl dlgay) slas o
Frohlich, 1992; ) »3 . caall GYi¥ly gaall duvia e i€ Loy
ely sl alall ) Cauaill (2001; Frohlich and Apperson, 1992
JLall) Al DA Glual) S (P, B, T) &1 jsladll gyl duall e
ply LCanag (s Slull Gl e dauds dalee i canaill 1 (S (6
Jadiy el Jaall 53 jemall e ading Uny s (Kagan, 2002; 2005)
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L (Triep and Sykes, 1996; 1997) (e sl cilbas Capaill 13
oblique ) Ablal Le sl YU G Gl e Jsuan) Ciag YWS) i
(B) solall el s e aaiey linai (Zoback, 1992) .5 .(slips

.(World Stress Map) duallall sleal) ddajla 8 asadivlg

Gldarall 3352 —6
s LS da)l) 3Kt Cillaae Ak’ S pde g Agypee b Al A
oSa A geaall sl Jla e (e aall ) (Dakkak et al. 2005) g sl
G 5 58 gial) lalanall S Aiyy Liaadi a8 AL 4wl dilie b lgide Jsuaall
e o Ly e claslaall o (Sa e ST e Jgaanll Cings Jslall 2835
Abdul-Wahed and ) aams Glaal cilS 4o 8 sl LG5I Syl
Al-Tahan 2010, Abdul-Wahed et al., 2011; Abdul-Wahed and
Glokd Lt el ) Agladll Elaa¥) apes Ljie) s (Asfahani, 2018

3)lide de gane (ol U ada LA 55 A luad Al ol aaS P dagall
alla Ay Slaall gyee culS dulyall dilaie Jals Candy Caaa 42 e LisSa

((P) Adskall A pall Al Jylal
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90 60 30 0

U
= )/ C
[
©
T 7 1 T it \P
90 60 30 0
T Plunge (°) T Plunge (°)

Ces Ay gl Aadal) Canall w1 (Frohlich, 1992) (idgj hbis .6 Jsé
5 (@) Soll Gmsme st (P B, T) adlly vy Liall opdtl) slan doe Ul
(a) Thrust (Th), strike-slip (Ss), & JSEVL Lertivul) jsa s 41 5yshae e
and normal (No) regimes as defined by Frohlich and Apperson (1992)
and Frohlich (1992, 2001). (b) Thrust (Th), strike-slip (Ss), and normal
(No) regimes as defined by Kagan (2002, 2005). (c) Thrust (TH), thrust
and strike-slip (TS), strike-slip and thrust (ST), strike-slip (SS), strike-
slip and normal (SN), normal and strike-slip (NS), and normal (NO)

regimes as defined by EPRI (1994) and reported by Triep and Sykes
(1996, 1997). d) Thrust faulting (TF), thrust and strike-slip (TS), strike-
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slip (SS), normal and -slip (NS), and normal faulting (NF) regimes as
.defined by Zoback (1992) and used in the World Stress Map

leodty ) Apmayll oY) alatinly el (e Blidad) de senal) Aallas s
ing Jsash Aajl panty asdl)l JSE (me e Jea Seisan 10.3 el
b Laula Sdle syl adgal Gl wpaatl iy AN 85 ST e Jpeanl)
L 3yliaall laall 8 A8a) (peat Chagys g aaill claleal (§gisall il
e iy Liady sl ) 5)LEY1 A peatl Bl e 48yl il
Liad &3 . Jgemsl) dia)l el dae oy 288 U Ay g S5 P yfingal) ikl
@l zasaill Gdiy 3a0al)l Joeasl Wl phadiul sl adlse aaad salely
2 s T JSE Gapm (BB aa)ll sl Al ASA) G aadil)

iyl dshie e 3y5all AT dudyal Aalloa 3ydieal) 21 CalaaSl da el

) —7
sle Seisan 10.3 zaliyll leadiy Alls odhe 5583 55l 4401 Cilbimays ke &
il pe 385 galad) g ot A0 GlaY) sd e IS sl sl
(bt Glaal damy) s €0 cols L) daBy) A W dlad) deaall
Al cilaa gl LS Q) paal el dlieY) Jie Shliad) () 8 5)sanag
550 LT jalae 8 JSEN ey a8 Lady Laih fian & asSall g ol
Aglalid) ddlaiall 3 Asall el (g 3)lidall Ao sanall Jal (e dysunall 4053050

i) Gl 3 SN0 kel ddaal) i) Jelaall 134 (uSay iypm (e
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Jsaas (B) glall Jsmay (P) bl Home Jie Llgy ) a3 Lieadiiu
SN plad o chise el el sysdl @l e lgle Llas ) (T) 20
Frohlich, ) e Jle Ug3ll oda Lalin) &5 JAeaall Sl Caail caall
Jala sasly Adady ADAN jgladd) dae Uls) Jiail g3 005 Laly laladg (1992
cafidl s (Zoback, 1992) sk .alall Jaall dppmy diglaa el Slall il
(B) bl Lomdl) e o adiny denall Al Spnss ST Ly o5
clic adieing (World Stress Map) adlall slgay) adajla 4 awadinlg
Al Leasall @BV Ga G e Jsasll Giagy (Zoback, 1992)

il 13 &5 (9) JSE Laseas (Oblique slips)

e (T) 22 sma5 (B) gabeall Hsaas (P) Jimall )5 Jue Llg) Lalin) .9 g
-8 Al (d) el aal) jLaally 4 pusall 355400 LY (Zoback, 1992) b
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Slo Gl By dypad) a5l @l (P, B, T) slaall Jie Lly) bli] ek
Go il Ayl dilie 4 deaall el laes of (Zoback, 1992) cifie
Al 2l s o @) J Lilasly gale gacai e Jaig (NF) caall
55 Gl 50 %65 s & (NF) Ui Lole gl 8 3 goaa dligis e
%8 & (NS) duslall AalDU djaal 1850 2gn5 ae Lile leanad (IS5 4ygusndl)
G el B galal) paatl) A1 b el (10 JSE) Dpuaall L)
oo it e aa Gl can @l IS JEAL LAl duca V) el e %73
Cany Gy %15 s 8 Lalall ZalY) g ol asay e Jui (SS) cauall
Al el AL AalY) Gl (V) canaaill (aca i) Jasy & dyeauall @lSal)
e Lera AGa o Ju gllls (TF) aiall e Ll saals 330 V) el
sda Jlaa) (Say Jully ¢y)aiSul olsl Bilaa ol & 33l o8 3y CuxBy

ESA

mNF
LN
mU
B NS

Cayrat Croen Alald) Aakaiall 8 4ypasmall 3500 LT il 45l Conill:§ JSi
-(Zoback, 1992)
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Ladliad) -8
allasg ol el s alan les Cpad) oSS cpillad Auall dilie & e
Al Dals Aa)) ASymy ol pacs Sl Gaai il Jeall) paa
Glogell 3 syl Laall 4830 Galall PA e lele Gyl 5l
crs(Garfunkel et al. 1981, Trifonov 1991, Brew et al. 2001) sl
Brew et al. 2001, )oly) by Al cliasdly 4akll gl Aabls plad Pl
Gomez et al. 2001, Gomez et al. 2003, Meghraoui et al. 2003,
Aplund) Zwlal) Ayl @l el o) Caadll 13 il (<1 .(Gomez et al. 2006
golad) g aail) 41 Aadlead) Slaa) e IS Uy 058K a8 5 LS 5ylapse 1S
Bl o Jay 13 s Lsunall 5y5d) Glll (e (%65) 4ims L s Al (NF)
Claad) abiee b Aagill sda it oSay LAgdalld) ddlid) G gadl) elg gl
aldail Apslal) goaall e dadly cilS 2011-1995 Auhal 558 DA dlsdl)
a2l Agdas ad Gllee e Aadly Adaldl Jlad) dlule 4 Cudl adl paa
Al g Elaal) e ol gaaill <l o (Salamon et al. 2003)
gra ol s Job Je sid dole goua bl Jdaud Ad@all mliy Cudll
dpay o) Gl 13 8 lgde Ulas Al bl Qe colal LS Ll el
Gl Gfand) 3 Jlall s LS (NS) salall g acaill 2407 G35 dals Gl 485
O oSar IS 5 asia 8 adlgl) Gal) el s WSy Gl (amsa 8 Lad
3 sl Ol (mmy Cupglag LAglae A5 £ oany ddagpe Cilaa¥lsda ()6
dahie 8 Lol el pae Gl il olnd) e dplad) dahy)
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Sl ge gtle g A1 dilaid) @l 3 dadlgdl GanY) adaed GlS6 (S

EWGNERIW

Slo Ll Gl spsa Claal e il 8 lglea oSGl Al LY alaea )
Gl i o e ofa Ul Adadl goaall (s @ad e i B Y
Lady o oSa 5l 850 MBI Glaa) Gle ol Qb alea) Jisy sl
Sie Ty ol Y e el (re 850 Wla a3 5,0l LpadliY) ggaall of sliied
Oseh axe ECY) 1 sy (Meghraoui et al. 2003) il LS ds 850
dibic 3 3l LlBY) poaall jaa Ally cpemall dlel) Luulall Al bl
Jia jskaig gl gkl (Al Abdalla et al., 2010) dlasdl Guys ail. 3yl
cing bl Al A Adalull ddkid) & (palaeostress) sl cilalgay!)
sl @ligyssaall DA (ol el i€ cysla 38 Asdaiall 038 G angs clig s
— bl Adhie Jlad 8 Cpusd V) Bl YY) el Al ddaleat) e sl W
3ie NNW-SSE olai¥l Lyl Cilalea) (e dilaiall 538 cuile ¢ua Jas)
3sa5 elal ol Canil) 138 lgle Wlas ) gl oS0 (a Cpasaal) Dl
13) L sl el gl gaiy o ey lls dalaiall oda b asSall g aaill ol
Laslsall Glball ) slgay) Jis e ed Al Caall s il callas
gLy Sy Jally aill aleal) Jis oy G Ally A5l 4 gl

leal) dis 8 Al Clyass Gpaag
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ol -9

& ALY aa)ll dpdasll ASEL A S el Bae 8 Jilad Sl 13 (8
iy LA 55l AT luad dallall Claal) lad) Gaags dglalull dilaidll
owed g S 2011-1995 syl DA camdy Bl s 42 la o) s Gl
i AN 55l A Claal ) sl ey S e (P) dsgall il
b ol 8 Dlhsse S g2l Glig€ill o Lsnd) Lesall Jolall i
Gl Gl galal) paaill el o il Ju Lilasls LGN laaY)
dppraal S5 dsag ae gl pacaill Hseds o Ayl B3l LT (e %65
8 golall gl AT ol dagillyy cdysenall AU 0 %8 & dulall dalU
ST alall AalY) AT il Laty sl L)) Cliedl e %73 8 iyl
Laslsand) bl Callas Gl 1 il o) L Bhld) Gaey 8 8)manay 5y
O S Dlae 58 oy (oSall ol dlea) of @l Jlly ALl 4 gl
ElanY culS lalid) dilaiall 8 dysenall 350 U G GA Slding Tk o0
Job e Jlaasll ) jalaally dadie ma)¥l o Ll Y ) 3y0.a
bl oda i Jdad) dlgay) Jis (et Jlly cudl jadl p e Al elss
Sy Ayon b Las digh (M>5) 5088 G50 53520 (35 s il Al
B Al oda 558 DA LY Ualis el )l gsnall ey of majall

(Jshl i) 58 Pla Aals 5
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P 3 (I aapll (bl Sl ) dipall Sl Sl 1 silse aagiy
sl pala JShys dalgll Clasally Clagleall (arys I cOlaally
Ll aladl padll oldic aaly) HeSall MU KL ¢pediy LS Caugl) i

il 13 dacal A3 Al
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Abstract
The process of adding chlorine to water is a key process in order to
disinfect water and protect the distribution network from bacterial
contamination and prevent the growth of algae in purification
facilities in most developing countries, but it may form by-products,
odors and undesirable taste when concentrations of free residual
chlorine (FRC) to levels above permissible limits. We studied the
change of the standardized chlorine factor with the chlorine
applied during 2019 to the drinking water supply network for the
city of Jableh, according to the data available in the Drinking
Water Corporation to assess the general condition of the existing
chlorination process. In the second stage, we studied the change of
the Uniform Chlorine Coefficient (UCC) and the concentrations of
free residual chlorine in a selected set of measurement points when
using additional support points for chlorine applied in the network.
It was found that the calculated UCC value according to the data
available in the Water Corporation is limited to the range (0.79 -
1), which are acceptable values that reflect a good distribution of
chlorine concentrations within the network throughout the year, but
the available data show that the residual free chlorine decreases in
some points. Critical limits are not acceptable. The value of the
UCC increases when the support is used by increasing the number
of points of support from the value of 0.5349 to the value of 0.8564
and therefore the additional injection is important to maintain an
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optimal distribution of the residual free chlorine values. The value
of the residual free chlorine in the subsequent points of the support
place also increases to an acceptable extent up to 0.4 without a
significant increase in the value of the added chlorine, as in the last
scenario when the value is raised to 0.8, in which the UCC value
remains low and unacceptable.

Keyword: water distribution networks, Free residual chlorine,
Uniform chlorine coefficient, Booster chlorination.
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Contribution to study the effect of some
parameters on the behavior of buildings
containing concrete shear walls

Dr. Fadwa Mohsen Issa*

0o ABSTRACT O

Frames and shear walls are present in most concrete buildings,
forming what is known as interactive systems, which is an effective
system in which shear walls resist most lateral loads in the lower part of
the buildings and the frames in the upper part withstand the majority of
lateral forces, which enables the design of economical buildings in
greater heights.

The advantages of interactive systems depend on the amount of
horizontal interaction that is related to the relative stiffness of the walls
and frames and the building height, in addition to many parameters that
affect the amount of interaction between frames and walls and thus affect
the behavior of system.

In this research, the focus has been on the study of some of these
parameters to find out their effects on the nonlinear behavior of
interactive systems such as the type of connections between beams and
walls (hinged or fixed), the lateral load patterns used when conducting
the nonlinear static analysis, and the use of reinforcement with higher
resistances in walls only.

The study was carried out on a ten story shear frame-wall building
and the nonlinear analysis was carried out using IDARC2D program.
Finally, the conclusions were drawn.

Keywords: Shear wall-frame system, Pushover analysis, Nonlinear
dynamic analysis.

*Teacher- Faculty Of Civil Engineering- Tishreen University. Syria.
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Evaluation of machine learning
algorithms for creating land cover maps
from satellite images Sentinel-2

ENG. Mahmoud karndash* Dr.Eng. Hanan Darwishe* * Dr. Eng. Adnan Mohammad**

Abstract:
The concept of a land cover map refers to the representation of the land
surface cover such as vegetation cover, urban infrastructure, water, bare
soil, etc.
Land cover maps provide essential information for many applications
such as drawing thematic maps and change detection analysis, land cover
data also represents a starting point in which a variety of activities can be
carried out, such as urban planning and monitoring activities.
This article represents a comparative study of three machine learning
algorithms, (SVM) algorithm, the (K-NNC), and the (GBM) for
classifying 6 land cover classes within a specific methodology for
classification using the previous algorithms, which starts from writing the
codes using the Python programming language and based on its open-
source libraries, passing through computer processing, ending with
showing results and comparison.
Recent images of the Sentinel-2 satellite taken on March 31, 2022 have
been selected for the Al-Qusayr area in Homs Governorate.
The classification was evaluated based on a set of reference samples,
support vector machines algorithm showed better results than other
algorithms, the research concluded that the SVM algorithm gives better
accuracy even with a small number of training data and it is characterized
by speed and simplicity in implementation, and all algorithms gave
satisfactory results.

Key Words: Classification of satellite images, machine learning-Nearest
Neighbor Classifier, Gradient Boosting Classifier, Land cover maps.
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Support Vector Machine: ¥} acall glai 1-2-3
Gl deala I alad daa,lsa Support Vector Machine (SVM) - o
Vabnik elili Salll Jd e gl cangall aidailly Adlaal) 4pdaill o aesd
G lgaan Jal e clilall Jilail 400y ))sall 238 aa3idy ([10] 1998 e
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https://ar.wikipedia.org/wiki/%D8%AA%D8%B5%D9%86%D9%8A%D9%81_%D8%A5%D8%AD%D8%B5%D8%A7%D8%A6%D9%8A

daaa gl ,d Glygd gad ENEA agaaas 2022 ale 133l 44alaall ) Aaala Axa

L sy Gob e hall (SYM ) Caias Jony clgd Jlasiy) Jidas of Lilas)
Oe by cila ool Al Skl Bl s sl fs O G e
o AV Gulall e 28 Al Ll aes Cayia s saals £ Ll e sl
S Sl e Al pan Y osae dllia oSl a1 gan LAl 25 Ll
S sa 13a Sl Ciia 8 sl s o3 Jaal) Ciyed (S L gk (e
O Jeaiy Y Und (SVM) & jla sasis Cam ((SVM) e ylsa 48 Jass g3
A Cag cadlll 8 GaY) 8 el il e T b cund il
Ayl el (may  (hyperplane) Gl il e lady bl s
1] s saan (e Lag Vgl dadd) Joadll A6 i€ ¢ ) gas byl

el leddl Jas A0

Go blaaall Jalas ) Cangt e oay llanall & il e Joall 41 adia
Ay iy Ay rall Jaill Gyl Leahatinl (Sar Y Lefia ey 3las hatial Jal
DA e lgie uad (zila l) ziser olivs dgabiiiall Glianal) Ciiat P 0
J12] clidanall 63gd jlassy) Julas

PR Aajag cupail) Adaje cilage Caiaill Alee el

(Training  cwxll Gl e x Gllall e desana i cupal) Ala e B o0
zisal z ) e il @bl e alieYh ) acall ¢ i Jexy 3) Dataset)
Oe IS pailiad G dualh aa ol Do) lad) a8 Cua Cainall glac) (Je 08
SE il

:Validation acall g led Cadagi o laa) dlaye o 400G Ala yal)

Capiaat (cppail) Alaye PIA LS 25 o3 il L) Led S5 il Adee B
cdealdll aal) e Gea ol o Lete JS aise 2amy G (L) e B30 A sane
L gl alay) o Alajall oda 313 V) aeal gl daga (55

S Al (e desens o alae¥h ) Al da il Aaje 8
rp bl (Solg dime ULy B2c B 8 4l 2y (oA ) ac ) glad (o
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https://ar.wikipedia.org/wiki/%D8%AA%D8%B5%D9%86%D9%8A%D9%81_%D8%A5%D8%AD%D8%B5%D8%A7%D8%A6%D9%8A
https://ar.wikipedia.org/wiki/%D8%AA%D8%AD%D9%84%D9%8A%D9%84_%D8%A7%D9%84%D8%A5%D9%86%D8%AD%D8%AF%D8%A7%D8%B1

Sentinel-2 sliall il jgua ta a1 sl Jail A eLATY AV alail) Cilaa ) g3 and

{xi, vi}: k=1,23,....5s x;, ER™ y, ER"

.(Output) z All ¢ la v DA §f cildand) gl s of Can
oalyil) Ll de gene o Jaaldll mhaad) e el dal e f(X) a0l axiig
tob LS b iy w gyl g e

f(x) =<w,>+b w,x € R™ b € R" (D

Caagl) e € oyliie Gl ellay S F(X) il alay) 3 Tl degall padln
gsinall @llay o Gag Y el Slkae Gedn 2adly y;4d) dsagll 2l
Lol (& ficsane ) lediay ) B e gene gn Jealy Glala ST 3503
Liiyaly Ne(y) eyl (Loss function) siall als cayey clly Jal e (VA

o (U ly—fGl<e
N.) =y —f()le = {ly — f(x)] otherwise (2)

il bl JS dalles 22y £ J A ST Jary 3 2l dad 3aas Jal o
dpaill JiY) Jall alay) callan (Optimization) allal alluall Joas (1) Jgal

Al
yi—<w,x; > —b<e+§
. 1 .
Min] = EHW”Z +CY (T +HE) I <wx;>+b—y; <+ 3)
E;!fi = 0

s 1 C «(Regularized term) Lyl s e, %“W“Zd}‘\j\ all o Gua
£, & O WS amall ehly capal) Uad g Lol 2any aall (e ST s
GH JYF SN P

@A Joalill anll adse a3 Uadll ded it 3 1) Lalu) 3,S80) als
J13] Lednaa ayall L&l (o (iala ST llay
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v=ux+b T
0
-£

Y asal) plad ek Jlaady) Al da e @ayl) (1) Jei

DA e sl ety Jadll e jlasiV) Llad dallae V) acal) g ladd (Say
b §5%) STl 3 (g sia B et Al Bl iy il kg 46l
(6 sl 138 8 ladll jlasiV) A GBaadat o g s (LS Jadll laasy)
:KNN o8l lal 4l jlsd 2-2-3

leiylsall T o 23 Ally GHLEU walall V) Al Gl ha e
C gy i) LeSDhgialy Lgalaiinn Al g Ty

Gl 523 ¥ gl (non—parametric) Aol e Ayl el Gy
oboaV) dhil o) dulee A lgeadiudy paill Gliby Ldiss Jy il
sly e G e el @y Gl sl e g5l 1 (sS (test point)
2 sall s Ce 85 lpnyd

bl Lulie Guld e (training points) oyl blds iy o adied daa
iee ol 4l (datapoints) <l Ll adlse o (Similarity measures)
L14] sy by Gl o W 25 il
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Sentinel-2 sliall il jgua ta a1 sl Jail A eLATY AV alail) Cilaa ) g3 and

TKNN 4l 58 Jas 43l

ez Alnmal) ol Ll e Talaie) SLEAY) A Cais leny sl 50
ol o aaint D lsall o) Jsii o gelaios L LAY Akal QY1 lal)
all W el gy JSAN 4 Ly Lals ol e LoaY) ddal aglinl)
training) il Lls e i e goay (Dimensional Space-2)
2o Jie Gim K sy anhin o delae e KNN duaj 3 s (points
(2) JSall laay) ikl (nearest neighbors) a1 sl

JREAY) Al 5 glaall cilial) sas Ao oyilip K Jaleal) s (2) Jsid)

parameter ) Jaleall alaii Zoleall oda ani Allg k J Auliall Al jlsdl) o3
[15] &Sae a8 Juadl e Jgemall (KNN) Gl 3 ulid ¢ o3 (tuning
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A b DAl Laadlis degtie of Laal vied K ded lga) 3 ASGs Laslss
A ) leay) A e (K=3) Lpal g (5) JSal) 6 5y JS Capal)
Jsll Sy i gy . (3)3Y) il 438 ) avind (K=7) Lyl gy seal) aypall
(JuadY) iRy Catatll Aagli iR g K ae capad ) Aalay W
(Euclidean 4a8Y! ddlual alasiul Ude Laa¥) adaisd o j8Y1 o)) el Sy
Distance)

A0 X) = (4 = X) + et (%, = X)) (4)
:Gradient Boosting Classifier gl jijas 4ujlsa 3-2-3

sond A )lsd o ey oY) ey g a5 gm gotie jome dee Ul s
Y alaill alew (g daall g Caniaill g i Sl a2l 5 (Decision Tree) LAl
[16] Ay

o Lagee GBM Tbaial iy VI alaill ol 5a3 Faa 3l s 3yad sall
i Lain (leaf-wise tree growth) asaladl aladialy 3 nill Gee 48l (33 )k
Ol s s (level-wise tree growth) Ll s a1 el 5 es il
A Lpa ) Al gt Lainy 380 GBIl JSG e gai g aill 3 dad daa ) a
(3) U i OS5 e
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’\o-}‘g b-b.,\, g

LightGBM

Decision Tree

SUAY By gl Gujad Aailsd G GAD gmdas (3) Jedd)
20 Logy UL s 135 g Th350 538 Znd Light GBM Al 53 i€
& ol il s el Ul sle eyl A e mall e riay Cus o
e Jaladll Light GBM 2 (Say Addlall alie yud T,k "Light" = Light GBM lax
4l 58 Light GBM Awedl JAT s Jaanill 81 3903 34l cililall Sl aasl)
[17] Qb s Jamy Lew 5 o) Ay Jili5 e S
Gt Light GBM 4 )l 52 4 leaf-wise tree growth duals alaaiul o)
ACEa 238 Ja Say g overfitting <ol b g s ) J gea ol pdlsall (s
‘ ] Sl e Ll pany oS3l By sl e
Lol ol 3 jLuad) Ay Gpead g IV aladll (& 2 x5 5e0 dpe ) A e gl
ol Al o ¢ e JC a0 (M) Alimia ilad L&) & 7 3l 3 3a5 5 S8
zisar Glo lely o Fy g (0) DY) el O Cus Gl 3 e S )
o8l h(X) L¥e Canamy s Zigal ol PR e dllyy B () Gl ol
18] Jomdl 35
:aul) Adal) 88,
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Foa(X) =F, (X)+h(x) (5)
1<SM<M udjsasna 58 M Cus

il Lo giall (s A aipla e ameds Cus Al syl Jies (X)) s

L
h(x)=y-F,(x) (6)
Al Lo giall Wadld) (Juls (33 5k (e 5 5leal) Ay Julss 2
1 A
_Z(yi_yi)z (7)
n-=

il dadll y=F(X) ¢ neaal @d ol de seaes e diall B, (1) S
esiall Adedl) ol y

Accuracy Assessment of Classification: ciyiaill daua awii 3-3
a3 faa li (e a5 (confusion matrix) Uasll 4agiias Sale aaaid
JSlie e el S Gl e diukt (Say Caieaill JSLie Ja ol
&b S Canaily Lalal) Uaall digiiad Jhe selay bl aeie Cayual

[19] el Gl sial) al) (p 0l g5all o UadY) Culd shima Jad o(4) JSa

Uadl) 48 giina (4) gl
eiigiall cayinill
TP FN
True Positives False !\Igggtives

lodll FP TN
i False Positives Trye Negatives

Type 1 error
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https://ar.wikipedia.org/wiki/%D8%AE%D8%B7%D8%A3_%D8%AA%D8%B1%D8%A8%D9%8A%D8%B9%D9%8A_%D9%85%D8%AA%D9%88%D8%B3%D8%B7

Sentinel-2 sliall il jgua ta a1 sl Jail A eLATY AV alail) Cilaa ) g3 and

Y sae N el Al (msa ) G "TP" Lady :True Positives
A8 dduaal) Anlayy)

Ay s ol ¢ (Lhd Alal) 4ad 'FP' mlluadl gk, :False Positives
Anlayl el e ddiad) Zbadl) 2l
Aplady) 4B s 4y (s i) 4ed 'FN' o, :False Negatives
ol Ll e ddiadl) diladl)
AN 2 maas @iy (s o) U ey "TN' i) :True Negatives
A ddiad) Lol
:[20] Lot SN dua lsal) 3l LEAY ulie sac ariid

(positive) dulasy) Clad gl 48y Jia Al :(precision) sl 48y v

8
TP+FP (€)
Aozl Al il gl line Audazd Jiad g_ﬂ\j : (Recall) gla yiw¥) 48y v

Precision=

TP
Recall= ——— (9)
TP +FN

daall Ay ele i) 483 (o e (3 uliba g8 :(F1 score) (wldll 48 v/
e (U 880 gl Jas giall Jiay
2TP
F1 score = (10)
2TP+FP+FN
Jemdl o 40 clls bae (ull) 4835 5 la i) 48y Olas 4 lsall Lty Gl
u.uL\g ‘_A;\ Ct\;.\ USSJ ¢3ddaa 2\_‘\5 uav\alu\ dj; UA %100 c\.cd.u.n\ 453 é:\s;:}

[21] Gia e e oA A o2a aa LBt & Al EOLS) s

il Gl slray ddiadll 5 saall 4 )lie &1 ddiad) 5 ) gall Al aniill Jal o1
IS8 e daalsad)l U Wlaa) iy ) das ) Balaall oo ) i )Y) Adial)
s A JuSul) dad G L)l Ll ) caus Adias ddsiiae
A8 (g ) Jad (g das al) 4 ghanal) 352 5 sall A8EaT) Al 5 dpa ) 52
fa g ranaa U Lgiieat & il LS 230 andly Allea ) 483 o &)
sl & i) Uadl) 38 ghiadl G (11) A8dal) (385 WSl KU 22l e
[22] [23] le
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Overall accuracy = TP+TN * 100 (11)
TP+TN + FP+FN

Kappa ) LS Jelaa" Caguaill daa Cilua & Aeddiodll (o)Al @l o
Cun 45530 4003 1005 0 O sl ¢15 0 O WS Jalae dai 7 5) 555 ¢(Analysis
oy Al BV U1 el el La GEY) aae ) s degdll i
(S il oK) WS dad Qlus (Say g [24] dara el ULl Capiatl
e G o Ll od S iy (PO) Gy Adlaial 4 e ) Fliad 1Y
(Sl 2l e Leand o dplagy) Cilad gl 2o

TP+TN
= (12)
TP+FN+FP+TN
P, sial) ) dgilaial dlag) o 4 5 ghadl)
Pe = pcorrect + pincorrect (13)
REGATEN
( TP + FN ) ( TP + FP ) 14
= E3
Peorrect TP+FN+FP+TN TP +FN +FP+TN (14)
( FP+TN ) ( FN +TN ) 15
. = *
Pincorrect =\p { FN + FP + TN TP+ FN + FP + TN (15)

A8l Lax3 [25] Cohen’s Kappa WS Jalas diua oyl
K=(/Py,—-F)/(1—-F) (16)

t¥) alaill o gl cilige v/
(general—purpose)ua\)b*y\ 3aas%ia g (pOwWerful) dugd 2l osild) Aal s
Pl ey Jlsally LISl (pe dpaal) (g5a gd
Ageaially dplSagall il i LS, 3ol 4y 4sSe o GDAL
ISl Aghaall lill) dallaay alal) mabll abied (ulud) S, ddaal
.[26]
[27] slay) Baxeie Clisiiadl ae Jalaill : Numpy
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Sentinel-2 el padll jsa (o ) pUil) Jail A el V) aladl) cilaa ) o3 pnd

st Jisats (hdll sl Sy JalSally Greatlly clibasy) et :SciPy
28] salal) Alialill e alaal) oy saally HLIY! dnllas

[29] slad¥) D5 Al sl Matplotlib

[30] (a8 IS5 Lea e dayyhay oSailly bl Sl s 0 Pandas

31T A alas cilia)ylsd auai 454 o4f @ Scikit-learn

:(5) Jsal ) Judaal) (385 b€l cale alaainly Jead) &3y Cum

Bl gy Skl sl Skl janass PRI EE UNEI I P Aajglell g wass |
Pre-processing of data feature selection *| feature extraction train/test splitting defining algorithms
gasedll st gisadl Sl hua sl plasmiuly adotll Ulus zigadll oo
fitting models »| tuning parameters > Prediction > evaluation

el gazedl 2=l
Exporting the model

all slSA) Cilia Jas dpagia (5) Jsddl

Ayl dahaia 4-3
lens 5l Lginliny a0 Lygu (3 Gaen Aiilae 8 2l (53] peadll dilaie
iglailly delally ely3l) cllalad) ¢l Galiaa o Ldlgialy ¢ oalal) 5ed 0

Al o3¢ Lla) Aalil) (g 55

Alend) Lo 3 VL e iy Abinal) iy e (68 B Ayl dilaie Ja
b a5 Cas Aladl Ja el o JSE il del)l dallall duad)
Al By (e Lol Aandand) olually A gall olual) 850 Sl dyansse e ) e
e ealadl g ey

{(6) IS yuaaill Fikaia (e e5ad Aisle ypem SIS
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https://ar.wikipedia.org/wiki/%D9%85%D9%86%D8%B7%D9%82%D8%A9_%D8%A7%D9%84%D9%82%D8%B5%D9%8A%D8%B1
https://ar.wikipedia.org/wiki/%D9%85%D9%86%D8%B7%D9%82%D8%A9_%D8%A7%D9%84%D9%82%D8%B5%D9%8A%D8%B1
https://ar.wikipedia.org/wiki/%D9%85%D8%AD%D8%A7%D9%81%D8%B8%D8%A9_%D8%AD%D9%85%D8%B5
https://ar.wikipedia.org/wiki/%D8%B3%D9%88%D8%B1%D9%8A%D8%A7
https://ar.wikipedia.org/wiki/%D9%86%D9%87%D8%B1_%D8%A7%D9%84%D8%B9%D8%A7%D8%B5%D9%8A

daaa U3 Glugpd gla,d A agaaea 2022 ale 133 44alaall o) Aady Axe

(Uil Aihaia (e giad Lndall YL A pe Ligla §) gua) Aapall Adlaia (6) Jil

36°20'E
36°25'E
36°30'E
36°35'E
36°40'E
36°45'E
36°50'E

34°45'N

34°35'N 34°40'N

34°30'N

2N agloll 8yl

z
in z
o e n
T [ ' g
w w w w w w w M
(=3 wn o wn (=3 0" o
I N Il el ¥ + o
1) ) $ g 3 S H
o © o 0 © © o
M [} [ea] (3] ™M m ®
0 3 6 12 Kilometers RGB
|

’ f ¢ J J 1 I Red: Band_4
[ Green: Band_3
B ol ashis I 5ie: Band_2
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rdasiioual) gy galpdl 5-3

Glagles  plai maliy sa5 ArcGIS  Pro mebp e alael) &
S aeay iy 64 iy ArcGIS Pro uy (ESRI ASys 4y3h i ddlia
ged d5 .(3) sl a5 ArcGIS Online  ae JalSiys 2l Dl 2laY)
Al (e ppin cilS ) Aaaill Aag)Y) ikl el (e aaall laay)
.[32] ArcMap (Arc Scene ¢ Arc Globe:ArcCatalog il

sl eliall el el Aghll Gllall (aleinl dal e 4dasiul o
(7) S dyxl) il Ji5 5 A slall A8 pall 3y seall S5

dapa ) (TIFF) Gapa ge dpal clie Jysadl ald adlse aladinl & LS
[33] (MAT) 4 sias

dplass dead Lol Cajxsy Google Collaboratory ddaulss syl 25SH LIS
Oo Aliiiy opyma 428 LIS 2 Y mewy Research Google (i
(M) alxil) alead dase sa5 PYthon dsay 4al acyy capaill asy e il
el apliially eclilbll Jilas

Liixig (Python das) aal ialall Jupiter 386 (ulad e aciad cdaadll oda
s eosSs (s iy Yy catinaally (aldll (GMail) s aa Lalas dsilas daxd
Giladail) SLaly spatl Gpalall Hlse W Jig 4t Sl Jupiter dyys ) s
gl sal GPGPUS Jic ¢dyna il
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https://ar.wikipedia.org/wiki/%D9%86%D8%B8%D9%85_%D8%A7%D9%84%D9%85%D8%B9%D9%84%D9%88%D9%85%D8%A7%D8%AA_%D8%A7%D9%84%D8%AC%D8%BA%D8%B1%D8%A7%D9%81%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%86%D8%B8%D9%85_%D8%A7%D9%84%D9%85%D8%B9%D9%84%D9%88%D9%85%D8%A7%D8%AA_%D8%A7%D9%84%D8%AC%D8%BA%D8%B1%D8%A7%D9%81%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%86%D8%B8%D9%85_%D8%A7%D9%84%D9%85%D8%B9%D9%84%D9%88%D9%85%D8%A7%D8%AA_%D8%A7%D9%84%D8%AC%D8%BA%D8%B1%D8%A7%D9%81%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%A8%D8%A7%D9%8A%D8%AB%D9%88%D9%86_(%D9%84%D8%BA%D8%A9_%D8%A8%D8%B1%D9%85%D8%AC%D8%A9)
https://colab.research.google.com/
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Arc GIS pro alaiiuly 4y ,al cliall RGB=432 sk §) s (7) JSid)

~ Kilometers
3 302036 £ 3030°3'E 30'3125'E 2032°3¢ e 303336t
Wy e s | Tl oy [ st I 2osntt dgtolt| [ 465l 0T Gilecl
10 5 7 2 9 7 il
5318 169 5.56 0.07 26.06 1846

tlY) aladl) cilia) led (G —4
Uil clghadll e degane o (8) JSa V) aleill delall Janll Lingio ddiad
A liky ) bl apdiy Ayl Glial) ladls Ailad) Hsall Jaesd (e
LU SISV ALS) Doye GaY leulad o andill grmpn U las) iy,
bl 4 liay 48 hpaialy gl
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—

nep SR W Gl delles

S e
il Sogasa L <“——— JLuiin! Aogeana

Janl) Auagie cighi puag (8) Jedl)

Read Data:clilull 3412 v/
Apall llaill sed AN aishiy clelsall 8IS aepd) 0U ey
& les iy (GDAL) 43Sa ciliwsi saa) ay (rasterio) y¥1 alasiuly
3 4ol byl .Numpy. Stack () diph aladiul noslel ld ddsiias
tun (534 402 (10) JSa (o b dbgias b (el
(@) ax) cligad) s (10) daeY) s (402) «hull ae (534)
[(214,668) A< cOlandl ae ()5S
Aaaiuly dighas U5 o LAY il iled daldll bl Jlia) [
gl clilaill Ll Ayl aladd il (sCipY.i0) deja (e (loadmat) iyl
6 Leaiinl Cua (70%) 4y (training data) Ll clisl) lgie Laal Sl
e oalY (slay L) degyiall e oamlY) el Jedn Caaaill culi
Sare i JS Cua e lilly (bl Aoyl (omh¥s (shes 45) eyl
cisll (S5 A 0) e a4
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: Data Visualization Ulbull gpad) gapll v/
cdled ISy Slll) g Jeust 4850 RGB 3)5m o L) Pl (0 jgeall (e oy
A ¥y padlly ()] Clilal) aadivin daulall GYLRGB s au)l
Sle il Ly ot i Python oY Bl . sl e 45 35 2 culsla)
el Glaill j85e Ol AL Gupgd S e 1 Al ik ) Aalay (a8 ¢ ieal)

1w @V 2 iVl 3 o
ad il 1Y el (a8 dalhe bl Al A jeal) (6 o oS
Gob oo JSLall (e gl 8 da Sy L jtiall daf s Al Sl gl
il aanegil (True =) culiall 3aas el Jadiy b Byem (3 Jul) sl ad 203
W mes b ppall Syl cplal) salyl (255-0) el Uil )
Caaaa Cua Leliadd 300) Lﬁi leaidh 2wy Al SO aae lade paay (Str_clip)

L e laa) e %2 Ay

s(EarhPy) doja aasinly sUas S dellal . culillas 10 e bl ggins
lere daadls dagaiall llally dAnlSal) dpkaiil) Clibud) any Jett 4aja (e Bl
- aaall dagide gl alasiuly

(9) Jsal s ) Lis culilail) de Lkl (plot bands) 5181 alasiul 2

115



Sentinel-2 sliall il jga Ga ua i) sl Jail 3 s LAY AN aladl) Glpa ) ) g3 anll

36724 23
-36°34'N 23

35°34'N
35°34'N

34°34'N-

s
34°34'N
s
— soam
AN
2]
et
32°34 N~
23N
o]
[

AFEAN

I3 N

r l o e s 3 Kilometers
272

1o s

——+—+——+—+—+—| Kilometers ' T e e T e SRR S PR

30°34'NA l

T T T T
32°36E 3336 34°36E

ey il ] ool [l dcgijo ol [l owly
clon iyt I duo oi [

T T T
29°36'E SPEEE 31P3EE

lllaill jguay (drasal) ciliall) Lua ) A08al) §) gy LSsal) ) 90al) (9) Joi

116



daaa gl ,d Glygd gad ENEA agaaas 2022 ale 133l 44alaall ) Aaala Axa

:Preprocessing dallaal)

arnill S5 Loy 508 Ll degana 0585 Lavie iyl andl )58 aladial &y
Gl @lia 058 B byra dabidl GUL e gene clS 16 ¢yic ena )
o S by Lo dllin 0585 oy rdsall ) by degane 8 46l
b Aajie il ) elld gag 88 Jlad IS zisalll ol apiil LAY de sene
[34] (s ) psbiall  dajia of (aa) Jilill

(1) Jsaalls e il o

SRS 9 Gy il Uil aedl (1) Jgaad)

@bl & 5 2 (Elandl 2o Jallall aaa gl Gl Y
(<lEUa)
(%70) X-train <y (150267,10) 150267
il
(%30) X-test wbly (64401,10) 64401
okeay)

:Support Vector Machine (SVM) 1Y) acall £ lad  gadai gili

s sl Caillay Al L Wle (V) aeal) g lad Aiylay Capaill Jal
lelgl SVM Lpajylsa ariis . adll ye Caaaill Jal e (kernel) dbal)
« Sigmoid kernelcRBF kernel) ailsill aaaiuy kernel caillag (e ddbidg

G 3l ading . ialgll aiY) aal) ¢ Li) Glld 2ey &3y (Polynomial kernel
s e Al il liky (e Ladd 4o b depene (o saall 128 o 4aly) 2
Al Lipsall pedl Cilgatie e s Ay Juadl)

illy duuball Jalaa 5wl Jelae oanally C Jalal) dad il Liad
g5l Aable Ala M Jgeasll daslin 2 L) (525 Cua ppill dapla e S5
Gt by Alla g sl 13¢d 5,08 a8 laa) Ly (Good Fit) cbilull
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ol Alag AL Aubaa ) (5251 138 $pma € el il (l Lay (Overfitting)
(10) JRalL mage o WS ([12] (Underfitting) )

Values = Values . Values
. v

Time Time Time

Underfitted Good Fit/Robust Overfitted
SVM_& C dpulual) Jalaa ,ilil A4Sl s mudg (10) JSil)

(2) Jsall dasys dugprall Al o sl iy dpulind) Jalee lis) adiag
u:\.\mﬂ\ 43y LA‘; :&,p.nw\ Jalza ‘)._f_'aiﬂ (3) djjéjb 3\}4\ @L’ _)g.ii:\

Cliaatl) 483 o 5153 Addh g S il (2) Jgad

(C=3) & dlsih 5 (%) A< daay (%) LS Jalas
RBF 98.39 97.11
Poly 91.61 83.93
Sigmoid 65.57 39.35
cialail) 483 e (C) dpubad) Jalaa il il (3) J gl
& (C) Akl Jalas (%) sl Zaa (%) LS Jalas
RBF &l
1 98.09 96.58
2 98.28 96.93
3 98.39 97.11
5 98.32 97.34

Bl i) e Jpemnll &5 (C=3) Auulual) Jalass (RBF) sl aislas slaicly
- (SVM)aiaall 283 (4) Jsaall b
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SVM 4l sd (3d g ciiua JSI (%) 4Bl ulaa (4) Jgandl

cilall 43y ddy F1 4a
el | plagy score
s Lual) 98 98 98
ey Ay 95 97 96
elyan 4y 97 96 96
Criladl 95 88 91
deg)iall Jsial) 99 100 100
Al alabial) 97 97 97

:K-Nearest Neighbor Classifier (K-NNC) cudll jlal) daajlga (b guilis
L3 Calial 6 ae (SCIKIt) alaill daja aladinly capdll Hlall Gyl el
ipliie bl culS Cua L (5) Jsaadl 8 el d8 e (K) Jaleall Ll

)il (k=10) Jalaall 2aining

K-NNC 413 e digiiait) 8a o Kk Jalaal) il (5) Jgaadl

K Jalaal (%) 4us 8y (%) WS Jalas
6 96.71 94.08
4 96.55 93.81
10 96.96 94.53
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K-NNC 4l sa (389 ciia JSI (90)481) s (6) J )

i 43, 43, F1 4,0
dasal) £ laiu) score

oLl 96 98 97
eloap 45 93 97 95
elyex 450 95 92 94
oilead) 87 74 80
deg)all Jsaall 98 99 99
Gkl alaliall 96 92 94

Gradient Boosting Classifier: gz xill jijai 4uaj lsd (gakal il
Sy Baplsall Jee 8 J38 Ly oSadll (S G el e LS aag
et

il Ml Agially iaall Je diall andiis Al :loss function s,l.all als
@Al GV lag Al Ayl dalall (gbdt)alla lai.s bl
.Random Forest )&l )i 41y )ld [adl

dcgana JS0 il PECN EONE DU PR :Learning rate alasll Jalza
Sills 43 U8 liaad L zdgaill Jaad WY Logee Lmiiiall aill Juadh iy
18] Tass asenilly 4 ranss

A alaiiulys (gbdt)s)luad) Ally as lightGBM  Caiias milis (7) Jsaadl o
ol Jalaal 4liss
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lightGBM 434l 63 (3d 9 ciiua IS8 (96)48al) ymlaa (7) g3l

Al (alaa (%) sl dday (%) LS Jalaa
0.03 95.99 92.72
0.06 97.07 94.73
0.1 97.63 95.75
0.4 97.92 96.29
0.5 96.00 92.83

abea (8) Jsand) cpam il Jumdl Jael 43 (0.4) alaill Jales dad alacly;

JightGBM ia l5al 43l

lightGBM e} ) s (pasa ciiaatll 483 Lo alatl) Jalaa yil5 (8) Jg2ad)

.

. 43y 43y F1 4da_
cilal)
dauall g i) score
olall 98 98 98
oLy 4 96 97 96
thyan L 96 95 96
Sl 89 85 87
dc gy yall Jsaal) 99 99 99
LS ghlbdl | 97 96 96
45, -5
MY aedl) plad Byl of a3l (9) Jsaall b Adbadl 381 8 4l

idapa (11) ISl sy oY) o ladll ol b 3)lge SSYI cuilS (SVM)
Ay el cidael l SVM dge)jlsa Aanlsy cagual
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AV psal) pla 98.39 97.11

Al el daailed 96.96 94.53

oA s Asajled 97.92 96.29

sgoaem
r3en
5o 3w /
] Losoaen
sosen
Laran
pRr
2080w
: e
P ’ Sl P
-’ ™ a-] s1°38N
; clos ayilll di i B T
Mo as s 3 Kilometers <l dyi dcgiiv ooty
WM <
| ol I [ Ol [ Foeaaw
et wfwr | ndwn D sl " ssoat Wit

SVM ) jlga Aaulgy citatl) Aoy i (11) Jei)

122



daaa gl ,d Glygd gad ENEA agaaas 2022 ale 133l 44alaall ) Aaala Axa

tabuagilly clalitiuly) -6
Y elasl) Coiei Al sha) o Ly V) seall g lad dpa)lsa i
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s ol 55a Raapba Copdds dnape @i Gbaplall ges el
Sleall S e Amidie 3903 Janti Call Cua gl g elhels Ayl
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a8 ellae) Camd ol 483 5ol 8 Lala Do il clily aaal 8 LS
Jumdl JC8 s ple JC0 @l bal o Badl G sl e (e 48
o 3l b llal ety Lo 558 L) Gl dsad) Ao 3l Jsiall Ala 8
)l Ll S aaal de gy al) (pild) Als
Jh canaill A8y 30k 4 sentinel=2  adll layigy Al AlSall 48l Caealis 26
Capatl) 282 3 Lala )5 Conli A0S0 4800 (AGL Lyl we 43l Japale
Oo WSS 8 Caall) 8 il e Juass of 281) Alle jsua aladinl de (Sayg
Loe cilabiaall ilumy cilyliall 250 Jio dpslun €05 ST Ve 6 Lealadiiad
S(Laxe s Aplapkadiy e ))) Cilaw oo (4 LAl (30 2oLy
QN jaiie J<G kil LB Canll 38 ey e lilaal) o 1SH) culyis skt o
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Studying the effect of environmental treatments for the outer shell

on achieving thermal comfort for passenger buildings at airports

(A case study of the passenger building at Damascus International
Airport)

Research Summary:

The role of environmental technologies in the design of passenger
buildings in airports, especially the contemporary ones, is well known, as
it is the main global crossroads between local cultural forces and
technology, and passenger buildings in airports are the first interface for
the countries in which they are located. With the concept of sustainability
to suit the requirements of the current era, which is represented by the
integration of environmental aspects and technical progress in the
planning, design and operation of its various spaces, and the possibility
of introducing negative environmental treatments in the design of the
building envelope, but in most cases their introduction was generally and
selective in the adoption and treatment of some environmental aspects In
the forefront of which is thermal comfort, as the neglect of environmental
treatments for the cover of the terminal building at local airports
negatively affects the achievement of thermal comfort, which led to the
formulation of a research problem related to the lack of special proposals
for environmental treatments for the cover of the passenger building at
local airports, and the main objective is to present them clearly and
provide It can be achieved locally.

This goal necessitated the adoption of a descriptive, synthesis approach
for global studies on passenger buildings and the environmental
treatments of the building envelopes used in them to raise environmental
efficiency and achieve thermal comfort, to build a theoretical framework
and project it onto the passenger building at Damascus International
Airport as a case study to study the extent to which the building achieves
thermal comfort on the Ecotect program in its current state. And after
applying the treatment points, in the form of an evaluation study to study
the effects of dropping them on the design aspect of the building, which
leads to the identification of conclusions and recommendations.

Keywords: Passenger buildings, airports, environmental treatments, building
envelope, Damascus International Airport, Ecotect.
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