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The quantitative characteristics of river discharge are important to
know their future trends and wet and dry years, possibility of their return
and indication of the risk of flooding. As the study shows, annual and
seasonal discharge trends decrease besides fluctuation in relation to the
general average and variation of the discharge to the inflow. River
discharge decreased in the season and cold months and increased in the
season and hot months. As for the indication of flood risk, it is low due to
the low probability of return of high discharges, while rates of change are
high between the highest and lowest discharge, besides the average rise
of water is low due to the expansion of basin area in Amarah city
compared to the annual inflow for water which is downward oriented
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b 3 (%260.7) dss o) Jgeadll guend lad Gy gl 5 Caupea el o an adipe il o
Canpall Jead 8 (%204.7) L dass Jilg ¢ HUaeY) gl Sl 3 deadl) 25 (9.2) i (e il
o6 Llall mlen¥) (8 sl lisd dai Lo legh Ly Sles Al dusd o) () ey 35m0 (6.7) s 5300
s
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Blasd) Al Ciypuall) 7 dgaly dugial) donailly el i pall) Jaugia (7) Jgaad)
(2019-1990) 524l
i) o $la) iy A Juail
gisas sl
gisal L | bagie Tlsa Lo b gia sl | A | bagie | g LE b i
Gt | ohad) | el | el | ol | il G| sl | s o Sl | apal) | A
2| (%) | WBadh | S | (%) 3 | SIS | (%) | W3 | NS | (%) | G
16.7 23% | 950 | 142 | 20% 81.0 220 | 30% | 1253 | 19.6 | 27% | 111.6 | 1990
10.8 20% | 613 | 167 | 30% 95.0 165 | 30% | 936 | 112 | 20% | 636 | 1991
12.9 20% | 736 | 261 | 41% | 1483 149 | 23% | 847 | 104 | 16% | 59.3 | 1992
41.1 31% | 2336 | 354 | 27% | 2013 | 340 | 26% [ 1933 | 225 | 17% | 128.0 | 1993
17.1 14% | 970 | 285 | 24% | 1620 | 437 | 36% | 2483 | 319 | 26% | 181.0 | 1994
31.0 19% | 1763 | 472 | 30% | 2680 | 473 | 30% | 2683 | 338 | 21% | 192.0 | 1995
20.1 19% | 1143 | 325 | 31% | 1846 | 264 | 25% | 150.0 | 262 | 25% | 149.0 | 1996
20.3 23% | 1153 | 246 | 28% | 1400 | 21.8 | 25% | 1240 | 19.8 | 23% | 112.3 | 1997
22.1 20% | 1256 | 305 | 28% | 1733 | 336 | 31% | 1906 | 235 | 21% | 1333 | 1998
1.1 19% | 633 9.6 16% 54.6 195 | 33% | 1110 | 181 | 31% | 103.0 | 1999
10.1 2% | 573 | 123 | 27% 70.0 124 | 27% | 706 | 107 | 24% | 610 | 2000
10.0 26% | 57.0 9.4 24% 53.6 10.0 | 26% | 570 | 9.3 24% | 53.0 | 2001
8.8 27% | 50.3 8.5 26% 483 66 | 20% | 37.6 | 86 21% | 493 | 2002
7.0 20% | 400 | 122 | 34% 69.6 83 | 23% | 473 | 81 23% | 463 | 2003
1.1 30% | 633 8.0 22% 45.6 94 | 26% | 533 | 82 22% | 46.6 | 2004
8.8 2% | 503 | 125 | 31% 71.0 104 | 26% | 593 | 8.2 21% | 47.0 | 2005
10.7 27% | 61.0 9.1 23% 51.6 109 | 28% | 620 | 84 22% | 48.0 | 2006
9.7 19% | 553 | 132 | 26% 75.3 138 | 27% | 783 | 136 | 27% | 77.3 | 2007
4.4 17% | 253 8.3 31% 47.3 84 | 31% | 476 | 55 21% | 313 | 2008
6.7 25% | 383 | 102 | 38% 58.0 47 | 18% | 270 | 50 19% | 286 | 2009
10.2 24% | 583 | 122 | 28% 69.3 109 | 25% | 623 | 96 22% | 550 | 2010
10.1 24% | 57.3 | 102 | 24% 58.3 111 | 26% | 633 | 111 | 26% | 633 | 2011
12.1 26% | 686 | 120 | 26% 68.3 106 | 23% | 606 | 112 | 24% | 636 | 2012
12.2 23% | 693 | 153 | 28% 87.0 148 | 27% | 840 | 116 | 22% | 66.0 | 2013
111 2% | 630 | 138 | 27% 78.6 13.6 | 27% | 776 | 121 | 24% | 686 | 2014
9.4 24% | 533 | 101 | 26% 57.3 98 | 25% | 56.0 | 96 25% | 546 | 2015
13.5 26% | 766 | 152 | 29% 86.3 11.8 | 23% | 670 | 114 | 22% | 65.0 | 2016
15.9 28% | 903 | 181 | 32% | 102.6 11.8 | 21% | 670 | 107 | 19% | 610 | 2017
12.8 28% | 730 | 126 | 28% 72.0 85 | 19% | 483 | 117 | 26% | 66.6 | 2018
235 25% | 1336 | 288 | 30% | 1636 | 233 | 25% | 1323 | 192 | 20% | 109.0 | 2019
14.0 23% | 799 | 17.2 | 28% 98.0 167 | 26% | 949 | 140 | 23% | 79.8 | Jwa

3 10x

248/ ) il dalise

ol AL Gl « tadl)
(3) o ke -1

8/35 iy —ail) Jacagia =28/8/ A Gyl 3508 Alalaa =3
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lead) dane b Logi Glal (stay il s () s Clapusts Jilg (o) (8)d s
(2019-1990) 54l

X .. iy paill Jas gia . b gl . .
sy | e }Tsjse o BR[| =i
6.7 | %204.7 28.6 2009 192.0 1995 | <Al
99 | %254.2 27.0 2009 268.3 1995 | .l
58 | %2255 45.6 2004 268.0 1995 | )
92 | %260.7 25.3 2008 233.6 1993 | —ual

Ol saag 3l (sa Adalaay (7)Ao oYL Ealdl ¢ juadl)

adl) Cipail ailiadl) aulad o i U ) (6edl) Gyl das 1 (Gl Cupal) ailad —4
JEY) e Bl ¢ Agedl Slgall UE ge SL) Blaly Labdll gy ) ALaYL gl
¢ gualy JSa alaY) st dgatia oo ) qaes o) (27626625:2423:2221:20¢1918:17:16)
LR Ge il ) Bhaad) syl edY) B QIS s o) Al ed gm il paliaa) aas o)
OalsaYl & Sl Ve G aladl Gala) ) el G iy (8°2650) oe B Y (15/26150)
2ol (S s eohuin) b Abidall Hlall 5] o Duss Y1 e cdoallall Aaliall eyl Ao L)
Oe 0 LS s el Ulall aloal) plie 8 38D 5ei) 2 o(5650) ) (5PA100) o ks
O JB Oy (8/3,200) e S ) gl G paly S (gpedll Chpeatll ) AgLal) JIKEY)
Sl Bl aan e (et ) Gyl pailadll G Sl ol e Jay Ll (15/3,50)
aaaat Aygein Jead ) Ll clgall 8 (g de gunsall duel) 3l Lalall

(P Gt gl L) o3l (17)JSall () ) sgdd il olad) (16) i)
(2019-1990) 5al (2019-1990) 5.1

Yo Ya

250 250
200
150
100
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(1) Gake o SaieWl Galdl o ¢ uaal
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(A ¢ 5308 sl ol ol (19)JSEN  (JSY) 0558) g el ol (18) il
(2019-1990) 524l (2019-1990) 5.al
Yol vél

250 250

(1) Gake o AieYL Gald) Jas ¢ juaal)
(1) el ol olnd) (21) S (dalac) gt Ly puatl) ola3f (20) Sl
(2019-1990) 5aal (2019-1990) 5:al
M Ll
(1) Gaka o AaieYL Gald) Jas ¢ juaal)
(1) s el sla (23)J (o) i iyl olad) (22) g5
(2019-1990) s2at (2019-1990) 52t
M O
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Oo Al L D B aliss) N S (39¢38¢37¢36¢35:34¢33:32:31:30:29:28)
(Lhas ¢ S OIS (V) OIS ¢ SE Cppi) b Abadly Blaadl s3,L edY) o (gsiad) (el
¢l O epba) i) b LS (ggiall Capeaill goane e 4l L Lo 53 ) g cps B
3smy calall Gyl Y ara (e il ggenall Lat (ge Al Lo o cididla o) Ad L (Jsb
o A Lo Lo (o JB HUae¥) Janall (aleil pe Dl 8ly Ml jedY) e aleady) 12
26 o3 il lsd A lgeailiad le) o cabiila 0GR 5ol s (B c(gsindl g sandl)
O e 41K Lo daws 5ol Bylall jgaY1 Ll caely 3l ol 8 Sl @Dl aliasl ) ailay
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OV Cpdii s AlS La A (29) Uil A (i e Al L A (28) i
(2019-1990) 51all §)lanl) ddasa gA (2019-1990) 51all Blaat) ddasa ga
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DY) e A1S L dui (35) s Ol g AlSy La s (34)Jsal
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Bleadl dusa (B Olial) (s3ag s doa (Uf9) e chupal gl 5 (A (9)d s
(2019-1990) 5aal

s o | o) B s “ iyl bagia [ .
Sl A fpd Uf3a Aa¥) e Gf3a o) o duadl

8.9 %250.9 24 2009 215 1994 | Js¥ ¢y
11.4 %267.8 22 2009 251 1994 | 8 ¢y

9.5 %255.8 27 2009 258 1995 | Js¥ ol
10.2 %245.6 26 2009 267 1995 | A ol

10 %268.6 28 2009 280 1995 Bl

6.8 %242.0 39 2007 266 1995 B
17.8 %256.5 15 2004 268 1995 o

9 %235.9 30 2008 270 1995 B

10 %263.2 26 2008 260 1995 ISR

8.6 %267.0 27 2008 234 1993 94

9.6 %270.1 23 2008 221 1993 <

7.8 %218.5 25 2008 195 1993 Jb

Ol ey il saa Aslaag (1)Gake Ao SaieYh Eald) ¢ juaal)

rala ity

sl Ay B (BPA125) e e V) dad sl 3 aadl) (aliadl) ga astie (gyiad) syl Jara=]
1(2019) 55 g3 3 (57:50) I (1990)

(57 138)53lu3 (1995) sle (475 226.16)aks 3 mealy (<o (goiadl Canyeail) ¥ aee & Qg cplal) 2
el Jaed) g (B 0 51) 08 (mliail (2007) ple (57 37.91) I cacattil con S alall Jaedll e

(Lm?p ble 4.29)1 alad) Jaedll o el (1995) ple 8 (daas Lbke 7.03) &b 3 (goiadl al) 0uls—3
93 Gl (L Slle 1.1)5 Al Jadl e 8 (2008) ple (3 (Zawfs Jble 1.17)ak 2l ol
comelal) (s (LPa Ll 5.86)

s (1995) ale 3 (Rifale 0.39) gliny) Jasio el IS5 (R fabe 0.15) glin¥) Jawgia Jans 314
.(2009-2008) le b (dsfple 0.06)

(1995) ale & (aS/Y/ Al 39.87) Chupeai zisai Ao} 5 ¢ (aS/8/ Al 15.54) Gyl 3501 Jara gb=5
L(2008) sle (2:8/8/ i1 6.68) zasas Jils

Mawind sy elas Dlle Lgiase Adlain) Al Cilaill (K1 lan diaidie Adlall Chyleail) 525e ddlainl =6
Ll Gyl 8 alal) (aleail) D0 Aile Ald piag b Ainad) cilga)

Laidie Alal) Calaill asall bl e Dlcad Cupeaill (aliady Gllily s Latdic Gliaull jhs ANL-7
L

oaiad) Laiy cchpall Jead (8 g linly ipally ganll ead (8 alal) gganall (o chpeall 4lS Lo das L8
Mg ot ) ) el S el Jead S (S
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: ydladd)

cIo) alal) eyl Al A colans Raals gl ¢ Ll ale (2014) cciila Dl ¢ gysall ~1

LIS (Juagall daala o)y i€s Angyll (Ghall B oubl) crme o Lo Alay el Sl JSal) (1998) cll ve ) 2e gyl =2
gl

2021 ¢gypdin e by cdoeh3 dandll (luse Aoy dupne Aol Bl «Bhall dysgans =3

Ssdia e Sl o liall ad (Adhall Lisal el Aalal) Zingll ccDlalsally Jail) )35 2021 3hall Lysgen —4

LIS iale Al ((1997-2005) 52all ariaal) (msn Cijlai b Lals Lylaal) dialell ailad (2009) «g2es dakalé casle =5
sk daals cady ol Al

AV Slahall Glesse Alas ¢ Bhall 8 o) das Ak Bl & Aalid) sl 5T (2012) glabe e xe b gyl =6
21aaa) (11 alad)

A48 23al Adhall Adhaall dmanll s (ily Ala ol b Aapall Cijlaill (2001) ¢ usse ABIS caana =7

Bpad) daala (¥ LS (B edia e ¢ yiieale Al cad))ldiinly al 2l L EEPQAPPRITY (2005) béd\}u Cres ¢ Olaay -8
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(2019-1990) slenl) dissa b (U7 5) Gsiadly Ggd) cuapual) Jra (1) Galall

daal db [ o [ s [ s [ G [ chwd [ J9 [ b 24 14 [ 20 [ e | G
103.25 81 78 81 126 93 79 71 109 122 145 162 92 1990
78.41 42 | 43 | 55 86 89 86 | 110 | 113 | 109 59 88 | 61 | 1991
91.5 75 58 81 82 167 122 156 7 87 90 48 55 1992
189.08 195 | 221 [ 234 | 246 | 235 | 177 | 192 | 226 | 216 | 138 | 104 | 85 | 1993
172.08 7 70 91 130 168 155 163 236 257 252 251 215 1994
226.16 156 | 111 | 158 | 260 | 270 | 268 | 266 | 280 | 267 | 258 | 245 | 175 | 1995
149.5 96 | 103 [ 109 | 131 | 165 | 201 | 188 | 183 | 161 | 106 | 176 | 175 | 1996
122.91 108 102 116 128 143 142 135 108 134 130 124 105 1997
155.75 120 | 116 [ 113 | 148 | 160 | 190 [ 170 | 177 | 208 | 187 | 160 | 120 | 1998
83.0 66 62 53 75 53 48 63 85 138 110 125 118 1999
64.75 51 54 | 58 60 73 72 65 55 82 75 | 66 | 66 | 2000
55.16 55 56 | 57 58 53 55 53 56 47 68 | 51 | 53 | 2001
46.41 46 47 50 54 39 55 51 45 33 35 50 52 2002
50.83 45 70 | 50 0 105 57 | 47 | 48 44 50 | 49 | 45 | 2003
52.25 59 60 65 65 62 15 60 46 52 62 45 36 2004
56.91 41 54 | 47 50 50 112 | 51 58 54 66 57 | 43 | 2005
55.66 52 44 58 81 64 47 44 96 49 41 51 41 2006
7158 140 | 56 | 54 56 96 91 39 50 101 84 | 52 | 40 | 2007
37.91 25 23 | 27 26 30 44| 68 | 46 45 52 32 | 37 | 2008
38.0 40 38 | 38 39 47 67 60 28 26 27 22 | 24 | 2009
61.25 57 60 | 58 57 67 73 68 71 63 53 | 48 | 60 | 2010
60.58 78 60 | 56 56 61 54 | 60 73 59 58 | 55 | 57 | 2011
65.33 61 68 | 69 69 75 63 67 70 62 50 | 52 | 78 | 2012
76.58 89 73 | 68 67 87 81 93 90 78 84 | 52 | 57 | 2013
72.0 59 61 | 64 64 79 82 75 83 85 65 | 79 | 68 | 2014
55.33 55 | 46 | 54 60 62 65 | 45 56 56 56 50 | 59 | 2015
73.75 69 73 | 81 76 81 85 93 71 67 63 69 | 57 | 2016
80.25 66 74 | 85 | 112 | 131 97 80 70 66 65 | 51 | 66 | 2017
65.0 103 | 84 | 70 65 72 70 | 74 [ 57 48 40 | 41 | 56 | 2018
134.66 128 134 126 141 176 207 108 128 128 141 110 89 2019
88.19 778 [ 733 [ 775 | 889 [ 101.7 [ 986 [ 938 [ 963 [ 981 [ 903 [ 855 [ 76.1 [ Jual

Bpdia e il coball Lo Blasd) and ialal Slsall 52y ilagll S5al Aslall Hlsall 8555 ¢ Bhal) dujsean 1 yreanl

2021
Blaal) diysa (B alad) Jurally (U p) oiad) Cupail) Jana (2) alall
(2019-2010) (2009-2000) (1999-1990) =4l

sl Jandl G ¢ gl Janal ) ¢ g Janl) L)
61.25 2010 64.75 2000 103.25 1990
60.58 2011 55.16 2001 78.41 1991
65.33 2012 46.41 2002 91.50 1992
76.58 2013 50.83 2003 189.08 1993
72.00 2014 52.25 2004 172.08 1994
55.33 2015 56.91 2005 226.16 1995
73.75 2016 55.66 2006 149.50 1996
80.25 2017 71.58 2007 122.91 1997
65.00 2018 37.91 2008 155.75 1998
134.667 2019 38.00 2009 83.00 1999

74.47 plad) Janal) 52.95 plad) Janall 137.16 plad) Janal)

Bysdia e il coball Lo Sl and AL lsal) 131 gl SSal cislad) Slsall 835 ¢ Bhall Ljsgan  ieaal

.2021
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(2019-1990) 5aall 5 jLaal) Anas (2 A2y 3 J guaall (5/3) iy pall Jira (3) BaLal

95.0 81.0 125.3 111.6 1990
61.3 95.0 93.6 63.6 1991
73.6 148.3 84.6 59.3 1992
233.6 201.3 193.3 128.0 1993
97.0 162.0 248.3 181.0 1994
176.3 268.0 268.3 192.0 1995
114.3 184.6 150.0 149.0 1996
115.3 140.0 124.0 112.3 1997
125.6 173.3 190.6 133.3 1998
63.3 54.6 111.0 103.0 1999
57.3 70.0 70.6 61.0 2000
57.0 53.6 57.0 53.0 2001
50.3 48.3 37.6 49.3 2002
40.0 69.6 47.3 46.3 2003
63.3 45.6 53.3 46.6 2004
50.3 71.0 59.3 47.0 2005
61.0 51.6 62.0 48.0 2006
55.3 75.3 78.3 77.3 2007
25.3 47.3 47.6 31.3 2008
38.3 58.0 27.0 28.6 2009
58.3 69.3 62.3 55.0 2010
57.3 58.3 63.3 63.3 2011
68.6 68.3 60.6 63.6 2012
69.3 87.0 84.0 66.0 2013
63.0 78.6 77.6 68.6 2014
53.3 57.3 56.0 54.6 2015
76.6 86.3 67.0 65.0 2016
90.3 102.6 67.0 61.0 2017
73.0 72.0 48.3 66.6 2018
133.6 163.6 132.3 109 2019

(Brpdia e Gy oball o 5okl acd Auilall 30 gall 3101 Ahgll S pall (Auilall 30 gall 15 @)l A ggan 1 daal)
.2021
(2019-1990) 5all 5 jlaad) Adasa (b day 31 J guaaill iy poall) Ay (4) Galal)

23% 20% 30% 27% 1990
20% 30% 30% 20% 1991
20% 41% 23% 16% 1992
31% 27% 26% 17% 1993
14% 24% 36% 26% 1994
19% 30% 30% 21% 1995
19% 31% 25% 25% 1996
23% 28% 25% 23% 1997
20% 28% 31% 21% 1998
19% 16% 33% 31% 1999
22% 27% 27% 24% 2000
26% 24% 26% 24% 2001
27% 26% 20% 27% 2002
20% 34% 23% 23% 2003
30% 22% 26% 22% 2004
22% 31% 26% 21% 2005
27% 23% 28% 22% 2006
19% 26% 27% 27% 2007
17% 31% 31% 21% 2008
25% 38% 18% 19% 2009
24% 28% 25% 22% 2010
24% 24% 26% 26% 2011
26% 26% 23% 24% 2012
23% 28% 27% 22% 2013
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22% 27% 27% 24% 2014
24% 26% 25% 25% 2015
26% 29% 23% 22% 2016
28% 32% 21% 19% 2017
28% 28% 19% 26% 2018
25% 30% 25% 20% 2019

% (Aalail) o giall £ gana [(osta Juall Ciy yuall Janw gia) =iy puall Ay Alilaa 5 (3) aby Gale o AEEYY Eald) « aal)
.100

(2019-1990) 5all §jlasll iyt b (Ssiaad gganall (so gl iy pual) Jina Al Ll (%) Ligial) daasil) (5) (3alal

Job) [ o) [ s [ ol | M) | s | 9] Bea | 2d] 1d] 2o o] A
7% 6% 7% | 10% 8% 6% 6% 9% | 10% | 12% | 13% 7% | 1990
4% 5% 6% 9% 9% 9% | 12% | 12% | 12% 6% 9% 6% | 1991
7% 5% 7% 7% | 15% | 11% | 14% 7% 8% 8% 4% 5% | 1992
9% | 10% | 10% | 11% | 10% 8% 8% | 10% | 10% 6% 5% 4% | 1993
4% 3% 4% 6% 8% 8% 8% | 11% | 12% | 12% | 12% | 10% | 1994
6% 4% 6% | 10% | 10% | 10% | 10% | 10% | 10% | 10% 9% 6% | 1995
5% 6% 6% 7% 9% | 11% | 10% | 10% 9% 6% | 10% | 10% | 1996
7% 7% 8% 9% | 10% | 10% 9% 7% 9% 9% 8% 7% | 1997
6% 6% 6% 8% 9% | 10% 9% 9% | 11% | 10% 9% 6% | 1998
7% 6% 5% 8% 5% 5% 6% 9% | 14% | 11% | 13% | 12% | 1999
7% 7% 7% 8% 9% 9% 8% 7% | 11% | 10% 8% 8% | 2000
8% 8% 9% 9% 8% 8% 8% 8% 7% | 10% 8% 8% | 2001
8% 8% 9% | 10% 7% | 10% 9% 8% 6% 6% 9% 9% | 2002
7% | 11% 8% 0% | 17% 9% 8% 8% 7% 8% 8% 7% | 2003
9% | 10% | 10% | 10% | 10% 2% | 10% 7% 8% | 10% 7% 6% | 2004
6% 8% 7% 7% 7% | 16% 7% 8% 8% | 10% 8% 6% | 2005
8% 7% 9% | 12% | 10% 7% 7% | 14% 7% 6% 8% 6% | 2006

16% 7% 6% 7% | 11% | 11% 5% 6% | 12% | 10% 6% 5% | 2007
5% 5% 6% 6% 7% | 10% | 15% | 10% | 10% | 11% 7% 8% | 2008
9% 8% 8% 9% | 10% | 15% | 13% 6% 6% 6% 5% 5% | 2009
8% 8% 8% 8% 9% | 10% 9% | 10% 9% 7% 7% 8% | 2010

11% 8% 8% 8% 8% 7% 8% | 10% 8% 8% 8% 8% | 2011
8% 9% 9% 9% | 10% 8% 9% 9% 8% 6% 7% | 10% | 2012

10% 8% 7% 7% 9% 9% | 10% | 10% 8% 9% 6% 6% | 2013
7% 7% 7% 7% 9% 9% 9% | 10% | 10% 8% 9% 8% | 2014
8% 7% 8% 9% 9% | 10% 7% 8% 8% 8% 8% 9% | 2015
8% 8% 9% 9% 9% | 10% | 11% 8% 8% 7% 8% 6% | 2016
7% 8% 9% | 12% | 14% | 10% 8% 7% 7% 7% 5% 7% | 2017

13% | 11% 9% 8% 9% 9% 9% 7% 6% 5% 5% 7% | 2018
8% 8% 8% 9% | 11% | 13% 7% 8% 8% 9% 7% 6% | 2019

(1)Gake o AoVl Elagl) « jaaal



