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Architectural trends for post — war

reconstruction—-Homs as an example

Research Summary
In this research, the importance of reconstruction has been shed on
the continuity of residential buildings with their architectural
details, and the continuity of their function in their urban
surroundings in many cases. So that these processes or procedures
are concerned with parts that have collapsed or destroyed, or parts
that are missing in not so long ago.
Reconstruction (or reconstruction) is the reassembly of parts of the
building or its composition again, in whole or in part (for a large
part of it).
Also, reconstruction operations are usually carried out after
disasters that may befall buildings and that destroy them in whole
or in part, such as earthquakes, floods, fires and wars. These
operations may depend on deep studies and accurate plans for the
building's shape, function and details. Accordingly, this research
paper came to shed light on the trends of post-war reconstruction
through a theoretical, analytical and applied approach that clarifies

and confirms the research idea.
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Water Quality Assessment of Al-Mzeina Dam,
Homs For Drinking Water According to
International Water Quality Indexes

Nagham Nizar Haidr' Dr. Hosam Sabbouh? Dr.Hana Slaman®

Abstract

The research aims to assess the water quality of Lake Al-Mazina
Dam for drinking purposes using the International Water Quality
Index (NSFWQI), the Modified Water Quality Index (NEWWQI),
the Canadian Water Quality Index (CCMEWQI), To achieve this,
periodic physical - chemical and microbial analyzes of the lake
water were carried out, as samples were taken from five locations
on the entire circumference of the lake over a complete hydrological
cycle.

The study results showed that, classifying the lake water according
to the international water quality index (NSFWQI) was found that it
was classified below grade (C) in the samples sites (S1,5S3,54) and
the description is medium, while the rest of the samples (S2,S5)
were classified under the grade (D) and description Bad, so the lake
water is not potable and needs treatment.

And, when using the adjusted global water quality index
(NEWWAQI), it was noted that the water is of low quality in the
sampling sites (S1,5S2,S5) and the description is that the water is not
suitable for drinking and recreation, and that one or two parameters
is deteriorating and needs appropriate treatment. As for the quality
of the lake water They are of acceptable quality in the rest of the
samples (S3,54) and the description is that the water is used for
drinking at the highest level and for recreation at the minimum.
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It was also found when classifying the lake water according to the
Canadian Water Quality Index (CCMEWQI) that the water quality
is very poor in all sampling sites, which means that the water quality
iIs most of the time or always deteriorating. Except for the sample
site (S3), which rated the water below the bad grade, this means that
the water quality often weakens or deteriorates, i.e. frequently
deviates from the desired levels.

Keywords: Water Quality Index, NSFWQI, NEWWQI,
CCMEWQI.
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oo il ) oS 55 Nea s e alSE dilaia (g bl (g0l 8 el o
Chaaie o Aaaniall aulially HUaeY) slaad asead (alS) 2 say (aes Ak
Spondll el Aalie &y cp 1122 spndl Joh aly Cua cdilaiall el & Jlad)
10 696 2l ann Jsb ilus 138 7S 55 Clsall (mall dalue Wi o lSa 93
Siags Tia 58 acliiy) aly on b bt 8 4idd mjes e 336 4iels (mjes
3000 e sl oy ASed ) aey olaall Jaim fiie 282 i) oluall § i
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Lgptal) cfialll —2-3

~ (Turb) Sl — (TC) slall dapy cbyss Al fsiahlll Gluldll eyl
sl 4l = (DO) Jaid) sl Y1 — (BODs) cannS s (gsanl) llal)
Asall = (F.C) @bl aysid &) afiha daxi = (EC) 4lyeS 4580 — (pH)
(Phenol  4guall 450l — (TA) LK 40 — (TSS) 4N dalaall 4l
— (poend& i K4 3y080) ApulS g5ludll — (TH) 4K 35l — Alkalinity)
(NO,") cusid — (NOg') sl — (TDS) Aaiall 731 — dpe syyainall 35l
(Na") asssall = (SO, ) iyl — (PO, ) linsill = (NH,") Lusa) -
A(CI) 2sKI- (Mg™?) aspiaall — (Ca™) asmadlS- (KT) psmalisall —

clial) cikdy olisl) Aud sl -3-3

Lol 8 Ay paal) ) Byan sedaas e Al iligel) 28T adlse agan a3
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i)

Gge JS Ao puag A8lay e Hle gas (Orre 35S Gliall oyt =5
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el 8 Ll e 053 2aY) el iahll apail cladall (e 232 (5las 2
:[8] Al <l iyl fsaaie s (NSFWQI)

(TP: Total Phosphate, mg/l) S séu 8l —
(TC: Temperature Changes, °C) )\l da s ul i -
(PH) ismsued ol -
duac) 453 (F.C: Fecal Coliform) dplull dsdiall cliasll slass -
(100 ml
(DO: Dissolved Oxygen, %) Jaidl cpans ) -

(BODs: Biochemical Oxygen Demand, (pauS S sl k) —
mg/l)

(NO3™, mg/l) clyull —
(Turb: Turbidity, NTU) &\S2ll —
(TSS: Total Suspended Solid, mg/l) 4.l dslzal) duliall Jlgall —

{[8] Ll gl Jaasally gl 13 e untl) g

NSFWQI= Y?_, WiQi
:L'j [GETEN

L5l A laaae s luall 3 AA @l e —P

L8] bl IS5 dalall agil) cllabaiie (ge 3515 b 350 —Q

(8] slall Ao i o liy dtaaal anay il US (35 ~Wi

S5 e (80%) slass Jdlaill e Aaslill ciliwgdl) 3805 1 Adaadka
5] (ASY g sdll

PO,® =80% TP
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(9] ALl Adall e slaie YU Leobuay Lia Al (g i
DO(%) = (DO / DOsat ) * 100

tol Cua
obiic) ki JS 3 (Laad JanaS) Tl Jaiall GeanSY) 4 :DO
(may))

dil) 85 )hhal) dadl les olieY) i g LidY) et 35 :DOsat
107 bl dnal s g L) camasSl 5805 Jsn (e 4iad 33555 (M) Lo

G5 4o Aalally Creaill A allaill ulaal) o pipall o A3le aniill 2iy
[8] (2) Jsaad

(NSFWQI) asall jdisa (389 olual) 553 Ll Lpalaill plaal) :(2) Jgiad

Water Quality Index Legend

(Range) Jlaal (Quality) sasadl da,al)
90-100 (Excellent) ;taa A
70-90 (Good) 2 B
50-70 (Medium) Jugia C
25-50 (Bad) ¢ D
0-25 (Very Bad) Ias s o E
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L) alos uﬁ adaal) &_Iblobub (NEWWQI) Jaxdll c\.:mn

{[11,12] LIS o d5a Gl Aslass (TP - F.C - EC - DO -Turb)
(D0)1.5

NEWWQI = log | 3 TP+ (turb)015 = (15)FC/10000 1 0. 14(EC) 05

o) dus

(TP: Total Phosphate, mg/l) U sduedll (10 slaall de (s5ina 2 —TP

dpac) 23y (F.C: Fecal Coliform) audailall 4 dial) ciluasl) saai -FC
(100 ml 3

(DO: Dissolved Oxygen, %) Jaidl cpanssY) -DO

(Turb: Turbidity, NTU) )<}l -Turb

.(EC: Electrical Conductivity, ps/cm) 45l <l 46l -EC

Jsaadl 38y 4 dalaldly Capuaill dallaill jnleal) o el o 45)liay anill g
[11] (3)

(NEWWQI) 335l sisa (385 slaal) 5aga chuiuail dsallall) julaal) 1(3)Jsaad)

A, " s
R cia
(NEWWQI) -
(I NTU e 08 5)8all (TP-F.C 335 ¥ <% 100 sy DO
. o bju e 5) A g °

5 US/Cm e Jal 4l <N sl

> 3-2 335l Jia SV a8 aleatidly oY) aal) 8 Copall aadig

el e ol o anly caleainls cpill aaiing Y Wl

<2-1 3asall (edie
e dalladl = lags aaliy
<1-0 3358l & pu il 3K Al oLl e (ppean] dallacd] g biny
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oL aall 525 s 5 S50 o2 Kl elyjs M e laa 3 af (2001) Slal) d
A el e alae Yl casy g3l (CCMEWQI)

dad oplsig (pH - NO3 - DO - BODs - SO, - F.C - PO4 - TSS - EC)
L13] (8 —apam —Jdie —ain — lies) U haally il

sAglll) Aabeal) (335 el (Gadad S

CCMEWQI=100 — JFErFi

1.732

:Qi Sua

il Cliaalsall AgUaall e lsiahlll aned il dual (Jlaall) -F1
ro) s Aaliall LN el axe |

(Number of failed variables> 00
F3
Total number of variables

Aplmall liaalsall Aailadl ye colulall aaal 4l Ayl (lsall) -F2
ro) o Auliall SN sl s |

* 100

(Number of failed testS)
Total number of tests

cobai o) 30l lake Ly msemsall Al e jiablll Calyail (saall) -F3
nse )
0.01nse + 0.01

¢ 1- (Apbaal) Aagdll ) A8ilaa yad) Aagdl) 4a8) = (Excursion) <ilady)

F3 = (

FailedTestValue) 1

Excursion = ( —
Objective

lial) A<l cluldl) sae ) cldjay) geana = (NSe) Cld)ady) £oana
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Y.i=1 Excursion
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Jsaall (385 43 alally Coreaill dpallall ulaall g el i 43 lie vl S5

1131 (4)

(CCMEWQI) 8agal) jiga by obsall aga ciisiaail Apallail) plaall :(4)J g2

Canadian Environmental Quality Guidelines

(Range) Jisal (Quality) 3352 da
95-100 (Excellent) jtias A
80-94 (Good) aa B
65-79 (Fair) Jiza C
45-64 (Marginal) s D
0-44 (Poor) 8 E
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: gibliag qilish —4
:(NSFWQI) 5asal) e (ks —1-4

odsall Gl 8 4130l el Al adll Y aall a8 Can s

{(5)Jsa)) b mimnse 4 LS (NSFWQI)
(NSFWQI) séisall il (8 43001 ciallll dpbadl) e arall ad 1(5) Jsaal)

F.C A | TP g S | po OE(, DO | Tur [ pH | T
“ o dsalll | bl gilpe
et mg/l % mg/I NTU| --- | C°
100 ml

173 | 200]o010] 83| 78 [ 682] 96 | 65 |123] 81 | 177 o

105 77 | 004| 60 | 103]632] 79 | 50 | 51 | 86 | 286| cisa

132 | 177|008 | 100| 87 |814| 87 | 7.0 | 119 81 | 230| s >t
257 | 238]018| 91 | 6.1 | 853|107 | 91 |248| 78 | 125| sua

213 | 39.0]020]101] 108583 93| 54 |265] 82 | 102 o

172 | 225|012| 68 | 158 356| 7.9 | 28 | 155 | 87 | 279| isa

220 |375]017| 84 | 152|637 | 87 | 56 | 254 | 80 | 226| s >
202 |635]030]118] 103|751 104 | 7.8 |427| 77 | 137] sua

82 212 | 008| 41| 65 | 762 95 | 72 | 146 | 82 | 185 -

62 121002 29 | 7.6 | 705| 7.8 | 55 | 49 | 85 | 201 | cisa

98 246 005| 38 | 7.5 | 867 | 84 | 73 | 125| 81 | 251 | i 5
193 |317|011| 57 | 65 | 892|108 97 |232] 75 | 118] sua

2860 | 237]013| 48 | 49 | 789 95| 75 | 157 | 7.9 | 18.4 -

115 73 | 006| 34 | 71 |727]| 83 | 60 | 81 | 84 | 256 | cisa

267 | 188|011 46 | 7.0 |875) 86 | 7.5 | 164 | 81 | 235| s >
430 | 349 024| 69 | 44 | 959|100 | 105|213 | 7.4 | 115|  sus

337 |925]015]126] 90 [701] 92 | 65 | 216] 82 | 1038 o0

145 | 156011 ] 82 | 121582 81 | 47 | 121 86 | 269| cisa

307 | 266019 98 | 124|834 | 84 | 70 | 191 80 | 250 s >
580 | 421028 147| 88 | 837|108 | 90 |313| 76 | 124 sua
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(6)dsaal 8 amse sn LS jiahly JS) Al i anall adaad) ol cidalf
(NSFWQI) 315l sz qulaan 8 A0 cfiahill Anjald) bl :(6) Jgaad

Ln =
(92] » la) <
F.C % TP @) DO Sy | DO | Tur H T .
F Z Q Q P s
. . Glial)
G s mg/l % mg/l NTU| --- | C°
100 ml

257 236 ) 0.18 | 100 | 103 | 853 | 10.7 | 9.1 | 248 | 86 | 285 S1

292 635 | 0.17 | 118 | 158 | 75.1 | 104 | 7.8 | 427 | 8.7 | 27.9 S2

193 31.7 | 011 | 5.7 76 | 89.2 ] 108 | 9.7 | 232 | 85 | 29.1 S3

430 3491020 69 | 71 | 959 | 11.0 | 105 | 21.3 | 84 | 25.6 S4

580 925] 028 | 147 | 124 | 83.7 | 108 | 9.0 | 31.3 | 86 | 26.9 S5

bl deg e )iy aiseal cann (Wi) bl JS; Lapall gl a3 5 LS
Aapall Aladll Aedll G, (Q-value) sihls JSI iesdll Cildsall iy ([8]
(7)Jsiad) b ramse LS ixall jiahLl

(NSFWQI) sipall lass (5 AL cliiablall ¢ ls ol seisall pf :(7) Jgiad

F.C A TP 6 s DO E DO T H T
. ur "
F Z Q Q P s
— il
o N mg/l % mg/l NTU| --- | C°
100 mi
64 12 35 83 85 58 32 70 56 64 12 S1
58 12 32 88 80 48 18 23 42 58 12 S2
66 10 36 85 95 70 42 75 58 66 10 S3
70 17 28 86 89 65 42 78 59 70 17 S4
64 15 25 87 80 45 25 53 50 64 15 S5
Wi
0.11 0.10 | 0.16 | 0.07 | 0.10 | 0.10 | 0.112 | 0.17 | 0.08 | 0.11 | 0.10 &8 aly)
(b
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Caasll st ae oliie) adge JS A (NSFWQI) ad Glia & agle ol
Basadl dse by Canaill Al Hplaall ae d)Rally Crsliall da )l
A(8) Jsaall 8 damsdlly ((NSFWQI)
Cmaulial) d)ally Ciagill e (NSFWQI) 335l ydisa add :(8) Jgaad)

A sl NSFWQI | clial adisa
C b sia 53.85 s1
D £ o 40.91 S2
C b sia 58.48 S3
C b sia 57.9 s4
D £ o 46.89 S5

Bly 54 Lo 33y olie¥) Lalis 13 3 (NSFWQI) asall 2 i & LS
(4) JSa & Gaaall lalaid) e
& (C) Aaal) as s 28 5yand) (o aa slial 315l Ll Jadadal) (ge

Cidiia 23 (S2,95) il 3L L cassia Ciaslly (S1,53,54) climll alse

oz lindy capll Aalla e syl olae Gl co s Cinaglly (D) Gyl cand

dalla

NSFwQI

70
60

50
40
30
20
10
0 T T T T
S1 S2 S3 S4 S5

oliey) blas Gilida & (NSFWQI) 8agall juiza ab (o Jabiia :(4) JS
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((NEWWQI) 335l jdisa (gukai —2-4
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3a) Uik 2l Led 05 s eiyan ] Tl A0S 8 4l o8 ey (9) sl
& iehl JS Laabis cun (mlaady) ff iyl Vs 8 el dapall ol
cosal) e Clua (8 el 5 (e (shal

) damall sasall ydne lua 8 A0 cliahlll Aapall anill 34T a3
((9) dsaadl e (sl & Jiably JS dadlise caun (aliadN) ol g L) <N
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il (NEWWQI)
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(NEWWQI) sl s cboas 8 U314 e iallll luadl) ey snal) ab 1(9) Jsaal)

F.C EC TP DO | DOgyp | DO | 3y\sad) gilsa
(b A dgadl | °
100 ml ps/cm | mg/l % mg/I NTU Glial)

173 253.0 | 0.10 | 68.2 9.6 6.5 16.3 &

105 275.0 | 0.04 | 63.2 7.9 5.0 51 iua

132 266.7 | 0.08 | 814 8.7 7.1 11.9 A 51

257 226.7 | 0.18 | 85.3 10.7 9.1 24.8 slid

213 255.0 | 0.20 | 58.3 9.3 5.4 26.5 &

172 2917 | 0.12 | 35.6 7.9 2.8 155 iua

220 275.0 | 0.17 | 63.7 8.7 5.6 254 i A 52

292 250.0 | 0.30 | 75.1 104 7.8 42.7 slid

82 250.0 | 0.08 | 76.2 9.5 7.2 14.6 &

62 243.3 | 0.02 | 705 7.8 5.5 155 iua

98 258.3 | 0.05 | 86.7 8.4 7.3 254 A 53

193 235.0 | 0.11 | 89.2 10.9 9.7 42.7 slid

280 2450 | 0.13 | 78.9 9.5 7.5 15.7 &

115 258.3 | 0.06 | 72.7 8.3 6.0 8.1 iua

267 2553 | 0.11 | 87.5 8.6 7.5 16.4 A >4

430 221.7 | 0.24 | 95.9 10.9 105 | 213 s

337 2450 | 0.15 | 70.1 9.2 6.5 21.6 &

145 288.3 | 0.11 | 58.2 8.1 4.7 121 iua

397 270.0 | 0.19 | 83.6 8.4 7.0 19.1 A S5

580 231.7 | 0.28 | 83.7 10.8 9.0 31.3 gLl
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Comaakua 3 uaaidi s 20224 17 2l 44 alaall ) daaly dlae

(NEWWQI) 5352l jdise a3 &3040 cifjiallill A al) ) 1(10) Jgaad)

F.C EC TP DO DO,y DO 5 \Sal)
¥ i) adlse
‘ﬁm ps/cm mg/I % mg/I NTU &

257 275.0 0.18 63.2 7.9 5.0 24.8 S1

292 291.7 0.30 35.6 7.9 2.8 42.7 S2

193 258.3 0.11 70.5 7.8 55 23.2 S3

430 258.3 0.24 72.7 8.3 6.0 21.3 S4

580 288.3 0.28 58.2 8.1 47 31.3 S5

&b e 235 L) lse & (NEWWQI) 53520 5i5e o s

el alal el ulaall pe 23)alls Ll Canliall Caasl) ga (11) Jsaal
(NEWWQI)

e el (5) U 385 (NEWWQI) 53550l s a8 Jis o5 LS

cilse A sasall dinitic byl sl dye i (f oliaf ) Jakadal) (ye aals

e ualial) gl aa (NEWWQI) 5as2dl s agd :(11) Jgaadl
Ciuagl) NEWWQI clial adiga
Basall Laddie 1.96 s1
Basall Laddie 1.61 S2
5asad) J gk 2.15 S3
5asall Jsiba 2.12 S4
Basall Laddie 1.93 S5

Lol g

S asly ol sleaia¥ly pill dalla e sbiall of Ciaslly (81,52,S5) wilual)
W gie Bpondl olie due i Ll cdnlin Aadlae ) 7 lings aalyi el e o)
eV sl 8yl aadig o) of Ciaglls (S3,54) ciliall Bl L8535l
) aal) 8 aleanudl
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2.5

NEWWAQI

2

15 -
L B NEWWQ
0.5 A
0 n T T T T
S1 S2 S3 S4 S5

oY) adlsa cilida 3 (NEWWQI) Sagad) sdisa ah :(5) Sl

:(CCMEWQI) 352l jdisa (ankai —3-4

g cllyy g yral) il o sl 21 e 2SI gl Gk
(CCMEWQI) el il il (12) Jsaad) peaimpas cbaainal) ey Ll

L OhieY) Bl apenl

cinaghl ga (CCMEWQI) g iSH slual) 8352 pulipa (sl guilis :(12) Jgaal

L il
<idalll | CCMEWQI F3 nse Yexcursion F2 F1 e
lial)
Jaa § o 43.16 89.31 8.35 2105.866 24.6 33.3 S1
Jaa £ o 39.89 92.06 11.59 2921.416 30.16 | 38.09 S2
£ o 46.65 84.81 5.58 1406.002 23.03 | 28.57 S3
’\.\; § o 42.36 93.03 13.36 3365.924 22.22 | 28.57 S4
Jaa § o 39.25 94.73 | 17.996 4534.992 25.39 | 38.09 S5
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46
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42 -
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adlse o8 Tan Airusyadl slue of oSlel 3ylsl) Ll ladd) e Jaadls

S laN) 2t dolall i e of ey 138y (S1,52,54,S5) sl
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sl e a8 J8 (ol aaan S Cons L S ol de g of iy
e gl
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) milii -5

(NSFWQI) alladl sliall 335n 5850 (385 3yl olie Casial die (it @
Caaglls (S1,53,54) clinll adlse 4 (C) dajall cad hiia 3 L
Caaslly (D) dajall il a3 (S2,55) @l 8L W cdaugic

Aallee ) Zlady cpdll dallia ye syaadl sbe ULy o

Jrsall allall oloall 3aga y S50 3898y mallole Ciiainie (p i @
(S1,52,55) cilull ailse & sasall dinitic oluall of (NEWWQI)
O OB sl aals ofs aleat a1y ptll Aalla e oludl of Caally
U siie byandl olye Lo s Ll dnlin Aalleae () 7 lings aaliiy clsiah Ll
aall b pall aasis bl o Ciuaglly (S3,54) cliall 3L 3 5aal
N aal L aleandlly e
Sl olall Bag > S%e BdyByml sl e il a e (i @
a5 cilimll adlge asen 8 lan A oludl e s of (CCMEWQI)
1S olaall daeh o iay 12a s A Ayl s G (631 (S3) Al
Lo el gl e aad ) )She IS (gl joa s Sl Ciaai e
sagal) (gyie of Lany Canll 8 dexdiiosal) sagall Clyiie Gp A3)lddly @
=iyl LS (NEWWQI) Jasxall allally (NSFWQI) ollal
o olaall e il ) Coagl) Ishae agd @llyy gymdl ol Alls Ayl
Sl Basall e Ll ccamaill cilaya cpls A (e adilsall Calide
tloe psan 8 i Aaal) 83y ) (a2 3 (CCMEWQI)
LClual)

-
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Lo ol JS 35all Gliahlll daldy Byl (e Adlisa adlse
oo daalill jhlaaly gull @lliy byl Gl sl
e Al LSl laaatll sal) Cayeall Cilaghiio oL} e Joall o
el Gllee 8 aadid Ally Ahiad) A5Lall saau) Hladiu) 2i5 e
bl 8) (AU Ll Mgally ALY yualial)l 50 duly JLSiul @
plae cuilS 13 Lagd aganil @lldg iyad) oloe die i e (4880 £ LaYly
g 8l 3y0a)
bl Uil Ja g 50 4810 48 i AaDlo 40 ddane 44l e Janll @
ol dadla Aiall By ole (e J2ad A5 el Jeasil) 5 A
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using the fault plan Tectonic regime outlining
2Mohammed.ALISSA®, Nidal SHOUKEIR®, Samer ZEIZAFOUN (

(1)Higher Institute of Earthquake studies and Research, Damascus university E-mail: mohammed.
alissal11985 @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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o BN5 (2) Sel Gassee sty (P, B, T) adlly alaally biall opiill yslae (e
(a) Thrust (Th), strike-slip (Ss), and  : 8 JIKEYL desdiedll j5a)lly 4ia 5)5hae
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-slip (SS), normal

85



and -slip (NS), and normal faulting (NF) regimes as defined by Zoback
.(1992) and used in the World Stress Map

leadty U Loyl o) Glatinl @il o Bl degend) dalles o
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Bl Ll jallae 8 JSEN Gajmy . sl 8 ladg L (pfias 8 oSall g ol
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3 Basly Ay AN slad) due Gl dial g 81 30 Toly JahaeS (1992
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cs(Garfunkel et al. 1981, Trifonov 1991, Brew et al. 2001) sl
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Gomez et al. 2001, Gomez et al. 2003, Meghraoui et al. 2003,
bl daslal) dalY) @l elsh ol ) 13 3l (<1 .(Gomez et al. 2006

el g aaill 41 dalleal) Slaa¥l ey IS dy 98 adgh LS Byl 440

91
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Cuall el G Glaa¥) e galadl g aaill T ¢ (Salamon et al. 2003)
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Sy a9 ) Gl 13 b lgle Lilian ) 80 Gans ol LS Ll
8 Ly ) ool 8 Jlall g8 WS (NS) (alal) g aall 4401 (3805 dasils dualy)
o3 (sS5 of (S S B agin B adlsll Gall B Jlal s LSy Q) s
AalY) @3 55 Gl Gams cajelay LAddae M-8 gatar dadie GlaY)
O (g i€l dalaia Ll L Cuad) el g aca sl Jledl) slneY) e dlal)

A Al Gl pa gole gl AT dddaiall @l b dadlgl) GaaY] plandl

o el Gl )l Ba Glaal e il B Ll oKal A G e o)
sl dia of W oS Malls dulaall goaall (e dias ge @it 8 wa )
Lady o oS LAl 80 ABHY GlaaY) Gle b Jilaally algaY) Jins ddaall
Nio T gllly B esrell m 85 Wla s 8] dpadlfy) gonall o Slie
oseh axe olEeY) 13 ey (Meghraoui et al. 2003) Ll LS i 850
dabie b 5l L) gorall Gud Al opmall Ll Laslal) daly) i
Jis elag gl skl (Al Abdalla et al., 2010) dflaad) s Saldudal
vy ool Akl bie ddalul) ddlidl 8 (palaeostress) aadll cilalgay)

92



Ceasalllly lighoudll DS (58 Gligi€s Ciypla 8 didaiall 38 o angg cligjgisnd
— ) dhie Jlad 8 GausadgY) Llgs B Y) el Al Dlicat) claginll Ll
3ie NNW-SSE slax¥l Lleady) cilalga) e dahidl oda cule dua Javal)
3 ek ol i) 138 b Lgale Ulias 3 8l oSV OV (s Cpugall Al
1) . aral) eligSill Lgawy of oSa iy dabial) o2 (b uSel) gl ]
Lasleal Cluball Jad) slea¥) dia e Led Al Gl 1 il Callas
i) oSa by sl slgal) dis oy Coen Ally dalad) dggall

AlgaY) dea S Adls Clyusd digasy

daalal)l -9
& QDI aa)ll dakgll ASWAl ABHY cOladl) sacl Jdas Call 128 (A
dadig LA gyl AT Clad dallall Elaal) jladl g Ll dakidl)
s Ll OIS 2011-1995 sall DA s L) i 42 lia of s Sl
G LB 55l Al Glual S sl sy B e (P) dasell iyl
A abies 3 Dl OIS a8l g€l G dseadl el Jolall Sligies
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Calculating the moment magnitude (Mw) for local
earthquakes in Syria

Mohammed.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 moment magnitude (Mw) is very necessary for the seismic
hazard studies. Unfortunately, it is not available for all seismic events
happened in Syria and recorded by the Syrian seismic network.
Therefore, the spectral analysis method has been applied, in this
research, to calculate the moment magnitude (Mw) for local
earthquakes in Syria depending on processing the modern digital
network records during the period 2009-2011. The calculated results
allow to derive empirical relationships between the moment
magnitude (Mw) and the local magnitude (M), and the coda wave
magnitude (Mc), which are both included in the published seismic
bulletins of the national earthquake center. The linear correlation
factor (R?) attained good values, which allows to depend on these
empirical relationships to get confident results of the moment
magnitude (Mw). The residuals between the calculated (Mw) using
these derived relationships and the calculated one using the spectral
analysis method are minimal and within the acceptable limits for the
majority of events.

Keywords: local magnitude (M), moment magnitude (Mw), spectral
analysis method, Syria.
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(2 JSa) (Aalud) Ty pally Jap) dakaie Jie ghalie 52e (g LD )y (ML <4)
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Sl oy zohyin ash e djom 3 B Jalaall ARl Ll (e paall Cibeas
Garfunkel et al., 1981; Chaimov et al., 1990; Barazangi ) il
GBI aapl Al gl Aeal) cDlas cajglil Cua (et al., 1993; Brew 2001
5yslaall Joall e Ajlie Rl it Culia (e SlB Taae Ligi ity Laliall 13a

-(Abdul-Wahed and Al-Tahan, 2010; Abdul-Wahed et al., 2011)
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bod ol Azia taglls ) o
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L”L L,
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1995 ¢o I deall & psual) Ayika gl A sy LS s Anygus o3 31 Jaliaall .2 IS
.(Abdul-Wahed and Asfahani , 2018) 2012 s

Ay o AR LA il 2-3

e (Ag¥) Ayl Tas . bl ilayer BB aapll dslagl) A<ual oLy e
bl gl (e A< o3 cilS Cun 2008 ple g 1995 ple Aaal) Guub
2 Al dlsydl Wi .(Dakkak et al. 2005) Gl & ailas o S,
J¥) S g (b Jaalls g duad) Clagay Lallauly A<ual) 038 s DA
D (pe a2y 95 olua (J9Y) dla sl e L (Bagh et al., 2014) 2008
ADlal) aladiul ¢llyg (The coda magnitude: M) Jisuall dilgs )38 sa9 1)
:(Bulletin of SNSN, 1995-2012) a.ul

Mc = -3.0 + 2.6 * log (T) + 0.001 * D (1)
106



08535 sl pld JUal gwall 3aaa 2022 pls 17 28l 44 dlaall Cadl daaly Alas

Ul oY) 33 Jag (P) dasell dseas 4 o diaill 524l (T) daas s
AU 8y5ls dayll dlana (p Ablsal) Jiati (D) Wl A1 83l oo
daadyl) At i a8 I sea)ll didagll AN okt (e Al Alsyal) b Ll
Al (Mc) ol Cluad LYl cdiyy (M) Lsall ciell 58 la (e Zal)
i (Richter, 1935) aay Al 48l aladsuly

M. = log(Awa) — log(A) + C (2)
e (H Y Jiaed Sles pladinls Alaie 3] calaall dad) (Ayn) Jiss s
e 2S100 2 Ao gongag 46 0.8 52l 53 (Wood—Anderson) gl (1
Zlse¥) 2ela3 maaas Jaie (10g(Ag)) delaall s c8igll il adaud) 5S5al)
bl many camy dhae U ald maal delee Jind (C) W cibuall aa
ey ol Lled (53lly (Wood-Anderson) aajll Sles s8laa (Seisan 10.3)
5)lsl) Culsil) das das (M) Adaal) cigl) L8 o e oS @l Ladtiin
(2) Bl

Jalaas Ailiaall pa z15aY) 2alaS maaa Jinie luss (Bagh et al., 2014) o8
Culgll ety awmy Fal) Zadyl) A b oaa)ll Cilbae geal mal)
D8 iy ol L (2) A 335 (ML) ddadll Clell 58 Glun 3 dardiond)
seasll byl SSall e Byalall AU il b Dagie (ML) dulaal) iyl
Tan 2yme 234l V) ol ol (M) piadl 58 (0 (Mc) Lol ) dslsyly I3
(Alissa et al., 2020) »& <IN chiaal) @l & jigie je i by el oa
Chell ) gl Ciita ey (Miy) asedl 8 o L et clBle 3last
ol cabaefy dpally dulaal) BB AT B 53llly g b a3l dn )

s Agie 480 B
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a8 Gl Ak 3-3
Agall g dall Al Linglgen Glad e slaieWl (My) ajall 58 aaas 5 Lo sale
idia Jelaes (D) dueaall Al Jlaies (L) paall Joha (g iy Jib0
FAD alasinly B ajell s (g oSas iy (M) siaal

M, = u.A.D (3)
&8sl (gl ealls alsh i duals 4y paall dalus (A) Jia s
(4 dihaial (Hanks and Kanamori, 1979) lgaay Al 4 il d8all aodius
tasall 8 Glua 8 Lausgial

M, = (2/3) log(Mp) + 10.73 (4)
GV gaall daad) byl DA e Laadl) SV ) 138 Glea oSy Nl
Clad b Gaany (63 Al g Lt Al Y sl Hal e il 13 aay LS sl
YN aan o aball QB e Jilaally 438 L Aasiall J3V3) Qs 8 aa ) B3ga]
cha e D JBBU a3al g acall @iy of ol (e 4l 3) Lgia siaall Lagads
Llal alaes of 28yl Al Auslly sl Aads Gy s Lo Wy a )Y
el (923 drag Lae dypmn Sl godea (o Sung pllall (g e BB
O lnaal) e adiad Aploa Gyl gty slalall 28 A Tas Laaa 1yl (3) 28Dl
e @k Ay I ajell dshias dlaY oasel) JSE) QBB A2k Jie 255
bl Julatl) 4,k ((Jost and Herrmann, 1989) il ddawgia—syuS ciliel
.(Iwata and Irikura, 1988) Ll spaall chell e udas Al AsY) ol
sl dayla (8 Ll Biaa Aygu A Aaaall daca ) Cigl) alaea 05<0 Tikiig
o sl lgpm agiin il gulall LG FKY) gan dabY) cilal
Jaaadil
3aa3 (Se (Iwata and Irikura, 1988) daly) okl okl Qs 42yl T
dail) dagall Ciihay auiall (Brune, 1970) z3sei e slaae¥U (Mg) S5 a5l
;) A Hlasiul

108



08535 sl pld JUal gwall 3aaa 2022 pls 17 28l 44 dlaall Cadl daaly Alas

_ 47t.p.r.VS3.QO
0™ Fsr(6,9) (5)

zlsa¥) dejus (V) 5 dpmiall dahaidll 3 jsiall Lhasl) BLSH 4 (p) of Cus
siall ggb (Qg) b L BN aa)ll dasay auiall G dilaal) (1) 5 Lod daaidl
dpadl) dagdl o U AsY) Cade (e Aidid) ol vie el gl
shah L saley (S) duadl) dasall g lasy) Jales (R(O, ¢)) A Jisss (S)
Aagl) axd L saley (el mdandl il (Fs) Jeledl dias (0.6) Al
.(2.0)

dagall ge gl AahY) cada e (F: corner frequency) (gshll aall aass WS
((Rs) gl Jhd ol Gl (8 p23) (g3ll5 (S) Auaidl

Rs = 037 * Vs/f() (6)
FABL) aladiuly 050 28D ) e i) (AG) SleaY) bass lus (Kar LS
Ac = 0.44 * My/( Rs)? (7)

Glibaral) 328 dac) 4-3

aaae cahll 138 o< of iy Al call k) Qi) &k uls o)
o Uen udail 138 o o G BN aayl) dlaaad Alatiul] Cilal daslly
—1995) b (o Jo¥) Ayl DA DI sea)ll Lojpual) 38N EDLaas
Dbial L Lals ) @l DA sea )l clhaal Llaiay) clile a6 s (2008
O Gy Ljpn b Faall L) AGA) L Alaal) dum)Y) Cell (e degana
GsS5 Oy g allse ilus 8 Algiie 383 Glacal @llig (M>2.0) ladl s
0 e (M) piadl 58 Gl 508 A5lhe Cargy Byslaal) el l€ds b Alaass
3al b syl DLl s G 2il L (ISC) Jsall BB 5K5all o 5y siial
2011-2009 85l P& Lysm & s 838 (42) s of JHBY aayll idasl
ISl 8 5yl Alylall o L) (M) adedl 58 olus (Kasg Jayall 138 (3o
Bl chiell el g5 (3)
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b asmnal) (ML) sl il 53 lgagan Jiady syl clill AN sl dbjla .3 U<
G sl il Sl

dalleall galip 5-3
JS& (Seisan) (hle LB cBlaall dallae malin Gl 138 8 Lieadiu
bl 365l 3 Llls Sdiea malill 13g8 L AuladY) liaadl (e dpaedly il ol
Loas daly 8y S50 13 callall J53 e daall iS5 dijpn (& JADDY 2a)ll
Gilileal ddajall i) ililes oagall JCAN lile Dalail 8 Gl pae Sl
Seisan ) ddlall aisis 3 g clly ) dalaYly Al bl cléley dallea)
e ity rand ) dumasall o) e el e sS (Version 10.3, 2015
DlsBY) aaig ABHN LAY dallaa Sia IBDY acapll & daiial) dnsigyl) el
LAY sy cdibiaa) aslyils ABY a8 Glus GBI 5l aflse Glung Linsal
goases Gl Lads Loy DL £oIUIKH 4 Candly LIBHI 8,800 = )a) @il
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Gl e ASHe JS gl JKEN g (Seisan) gelill e (o) 1aa
n i AalY) Cilal il (L) disyla sy g 53a e aual) i
peal) dnpall (5553 i) 538U Lgule 338 o5 iy Adans IS (o Lo 3053 455
sl (sgiendll T 5 Ly aide ams 31 Aaliy) i (e s 5 i (S)
die Cidall (e jaaiall gl pe adaliny Gllg (Qp) datdiall oyl die avial)
(Rs) gusall L iy (Mg) 00 il olassy gl s (Fg) sl 2250
el sase USE (55a3 il AL Sl paand S5 (Ac) sleay) Tagaas
Ly ) @S0 Cuants )3 adse s Salels agis s () uadl) dasal
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Jaswiall cabadl () Sapll dang . apead¥) Cpdadlly Barally (S) duadl) dagall Lslall dyia3ll 53801
Il (OM) i isais Dska GBI wsall wilegh ) (M) 2 jpapll Jadiy ciulall (ha Jasially
@B 23l ) (FO) sl iasilis Toke dumiiiall culanll ie Jaussial) aidall (gginnall sl
(MW) UL Daie sleaY) Laga I (ST) ¢ saskslls Dhoie asall Ll Canai ) (R) ¢ Siells ke

AahY) ol Gkl Qs A2k igeaa) a3l )8 )
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\giidliag milisl) —4
(5) JSall munse 58 WS 5.0 52.5 Gw zabi o) 13 of bl oyl

Mw
O B N W B~ 01O

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43
Earthquake number

sl il adal) Julatl dasplay (Myy) pall 35 il i .5 IS4

(My) Glsall el 538 cug (M) aiall 58 G Loyl 4lal) Gl & LS
D) e Lhoang dam) Y1 gl el BB sl sl SS5all & Caguinall
M, = 0.7 * ML + 1.4 (8)

Lladd) gl 58 e daialy Ak ADke 35ag (M) aial) 38 Cilus il el
J<a) 0.90 Jon o1Sé Tan 52 L (R?) asll Bl ¥ Jalee by 285 (M)
Clual dagige il e Jguanlly Lunatl) 4Dkl sda e 2lie Y rans Lo (6
ard) B Gn dkiell gl ahe st el . rall ciell (Mw) aiad) s
(ML) ddadl cliell a8 e alaeVh (8) Lyl dkall (e Cagunall (My)
il g all o3a of AaliY) el el Judatl) B ylay Cigenall (My) aed) 385
s cp A5l ¢ (7 JSal) L i Al 3Y) 0.3 ) dosi ol as Bptaa
Ll dagi (Al dupatl) dlally Gl o led) diag A (8) ADMadl s
ek (ISC) Jsall BB 3l cibhaas e alaeYU (Alissa et al., 2020)
Gy lsli€ e Ju Le il diiie cllg b culach 38 5a0al) 3B (o g

(8 ISl adlsh e Lgaits
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e YU el A (e igmnadl (M) wiadl 58 o g il e st 7 JS&
AalY) Cadal il (sl iy Ciguanall (M) aiall 385 (ML) duladll ciliell

Ginl) 13g] Zuanail) AU (e Copeinall (M) ajadl L8 g b ohesinn G &ia .8 JS&
L] Joass () dail) 3Dl o Cagmanall (M) inll 538 ullig 8 ahiesiwn aa saa¥) (sl
il )Y ol (Alissa et al., 2020)
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(Mc) Jemasill Zulgs 38 Gy (M) iad) 38 s Ayl Akl (L) 5 LS
D) e Uloang ) el ouith ABBY sa)ll il S5l (8 Cipuandl
M, = 0.84 * Mc + 1.73 9)
danail) d3lgd 28 ae Agie Lilad ABUe dga (M) aiadl )28 Clua il el
J<all) 0.48 slaty aly L lama (R?) asdl Lliy¥) delew oS Cun (M)
ln] A gt w505 e Jpaanlly dannyaill 28Mall 020 e slaie¥) Ko Ml (9
Sl ) e gt el L (SAY) G Gkt 28l pre la (8 (M) piel) 8
08 e eVl (9) il A e Cigsad) (Mw) @3l 538 G dkinal
AalY) bl il Jlatll diyhy cgunall (M) e3all 585 (Mc) donl 4l

(10 JKa) 0.7 3slam aly Algie cuilS ulig yall o2

6 -
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= e “.' (OO
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Aol Blad dallas o alaeWU dujgu A cian S didad) daa)Y) el
Fll Ak a WS .2011-2009 sl Pa B aapll Zsasll i)
el el 538 g (M) asad) 538 o dass el colBlal) s po 4o gusndl)
0l ge paball B calpial) Lghaa cpallly (M) Jastl) Llgs 5385 (M)

LB aayl ksl
el 8 g (M) ajadl 38 o daaly Lt clBle dsag bl ek
el &y 385 (6 JSAl) had g558 b Lpnyall Jalad) culS Eum (M) adadl)
Bl 38 o AoV any Laa 0.90 S8 s 52 L (R?) ) Lalg Y|
DB G Aadial) gl el (M) asall 5ol dgige il o Jgemnlly duuyad
il il Jdail) Ak geaal) a3all 58y ddal) AL Gigunal) o3l
0B G A paal) AN Ll W Lyl aliee B Tas e culS Ll dalY)
Ll fianl) (e dgag ae dodad CilKE (Mc) donatl) Dlgd 538 g (M) adal
0.48 s S8 L daean dad (R?) ladll Lli¥) oles s 285 Zy il
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algs 8 o) 3 sl alall il dan el Lalall Jaadlall jiedl) i oS
i Lgilaals AN 7 15aY) (208 Adaal aat 8 38N e adiey (M) ool
U Y gy gl G (8 e s Y 8 sl 1aag andall sl
O Ariiall g il) cilS Lagae o AY (et (e ity of adgidll (pe Sl 5pa)
el L Gug dalY) cadal adall dalail) ddhay Caguaddl (Myy) aiell a8
LaaSlallg (M) desuil) dlgs 538 e alaie VL Agidall Zunyatl) 28al) (o agunal)
g3l e il 8 2011-2009 55l DA Ljgaad) A8 ililana 3228
g 20 o Jpeanlly danpaill Al el o alae¥) (Ko by cilgial)
LB @bl & 3l (M) dastl) dilgs 538 st DA e (M) aiadl L
Gand) 13 (8 Amdall Ay il B o) L B syl bl 3a e 5palial
Ll Al Aasall el cliell elsws (Myy) aiedl 58 luad dilecs 520k

(2008 — 1995) dapall dagolitall ASpally Aasall Cligll aaand sl daal
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