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ABSTRACT

The study area is represented by the Komel River basin, which is located in Duhok
Governorate, northern Iraq. Several secondary basins are selected in the northeast of
Sheikhan district within the main Komel River basin. This basin is located between
longitudes (43° 29" 00™ — 43° 10" 307) east, and latitudes (36° 57" 30" — 36° 46" 307)
north. The study aims to determine the erosion activity of the main Komel River basin
and the secondary basins that make up the basin, by finding the morphometric
characteristics and the shape of the hypsometric curve for these basins using the
WMS7.1 Watershed Modeling System program. The results of the morphometric
analysis are represented by the value of (Hi) and the shape of the hypsometric curve of
the Great Komel River basin and its secondary basins showing a discrepancy in erosion
activity from one basin to another. The topographical variation of the basins such as the
rocky discoveries and the vegetation cover of each basin has been seen. The
morphometric characteristics of the basins in general and the main basin, in particular,
show the possibility of exploiting the main Komel basin in the water harvesting, as it is
a basin in the maturity stage presented by the (Hi) value of (0.40) and is compatible with
its hypsometric curve shape. The validity of the Komel River basin in the field of water
harvesting is an encouraging conclusion for the development of planting this area with
forest trees, pastoral plants, and crops. In a manner that suits the climatic environment
of the region, especially if we take into account the basin area of (536,253) square

kilometers, which will make the area a facility Tourist.

Keywords: Komel River, hypsometric curve, topographical variation, rocky
discoveries, vegetation cover.
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Month
Jan Feb Mar Apr | May | Jun Jul | Aug | Sep Oct Nov Dec | Total
Years
2001 0.0 00| 00| 0.0 6.8 34.2 | 114.7 | 155.7
2002 142.1 42.0 | 164.0 62.7| 3.0 0.0 00| 00| 0.0 11.0 26.8 | 156.3 | 607.9
2003 120.2 | 180.8 | 125.8 220| 80| 0.0 00| 00| 0.0 52.1 | 125.2 | 130.8 | 764.9
2004 110.7 | 113.6 9.0 940 65| 0.0 00| 00| 0.0 11.0 | 232.0 29.0 | 605.8
2005 140.5 | 118.0 37.7 19.0 | 236 | 0.0 00| 00| 0.0 10.0 28.5 40.0 | 417.3
2006 2175 | 2485 270 | 1735 | 11.0| 0.0 00| 00| 0.0 79.5 23.5 67.0 | 8475
2007 69.5 | 111.2 66.5 | 106.0 | 155 | 0.0 00| 00| 0.0 2.0 9.0 14.0 | 393.7
2008 67.0 60.0 51.8 40| 00| 0.0 00| 00| 3.0 25.0 33.5 43.5 | 287.8
2009 1.0 53.0 | 102.5 325 1.0| 0.0 00| 00| 85 36.5 39.5 | 261.2 | 535.7
2010 110.0 82.9 34.8 33.6 (182 | 0.0 00| 00| 1.0 55 0.0 86.3 | 372.3
2011 229.9 93.6 30.2 | 137.0|33.0| 0.0 25| 00| 1.0 6.0 21.0 25.0 | 579.2
2012 126.5 69.5 | 121.0 285 00| 1.3 00| 00| 0.0 61.0 76.0 | 164.0 | 647.8
2013 229.5 | 105.5 41.3 3451205 | 0.0 00| 00| 0.0 0.0 93.0 | 132.5| 656.8
2014 118.5 25| 1720 130 35| 4.0 00| 00| 10| 1835 | 179.0 745 | 7515
2015 56.0 56.5 59.5 16.1| 45| 0.0 00| 00| 80 67.0 | 117.0 | 103.0 | 487.6
2016 109.0 80.0 64.0 46.0| 25| 0.0 00| 00| 0.0 1.0 32,5 | 113.0 | 448.0
2017 86.0 20.0 76.0 575 25| 0.0 00| 00| 0.0 35 35.0 32.5| 313.0
2018 94.0 | 1915 17.5 65.0 | 1240 | 0.0 00| 00| 0.0 43,5 | 211.0 | 363.5 | 1100.0
2019 112.5 845 | 286.5| 1415 | 21.0| 0.0 00| 00| 0.0 14.5 175 | 1495 | 8275
2020 149.5 | 1055 | 193.0 65.0 | 13.0| 0.0 00| 00| 0.0 0.0 29.5 45.0 | 600.5
(2020_2004) L'_i\}.u.uﬂ &Mb GAM\ SJ!)Q\ c"_\l;JJ c;aﬁ 2 d}dﬂ\

Monthly average of Temperature (C°)(Max.,Min.)(%)/ St.Duhok (2014-2020)
Month | Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec
Years | Max. | Min. [ Max. | Min. | Max. [ Min. | Max. | Min. [ Max. [ Min. | Max.| Min. [ Max. [ Min. | Max.| Min. [ Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min.
004 | 134 44 [ 152 (45| 189 9.7 | 242 136313 | 186 363|224 {401 |260(405| 25.7( 339|213 | 256 |164|175( 8.7 | 1441 68
015 | 11937 [ 141|354 175 82 | 227 |116]308 | 182 359|220 415]|264|402) 258|369 |23.0| 280 (178|184 86 132 39
016 | 99 | 24 [ 159 |69 | 178 87| 249 [136(302] 177 [36.5| 240 407)263 | 418 273(340 (20.7| 289 | 157|198 7.7 | 112] 36
017 | 10322 [ 12520 178 86 | 230 [115]305| 174 [369| 221 (49| 264|418) 257|379 |227| 218 | 152 15.1 98 11731 69
2018 | 132 [ 48 [ 15066 218|109 252 [133]293 | 175 369|223 (400(25.5(402] 25.1|369 223 | 200 (179|183 (10.1]13.0] 71
2019 | 116 ] 40 [ 133|353 | 149 69| 200 [102|31.1] 183 [386( 242|395 241 [41.6|260(35.7 (210 302 | 174] 214 | 88 | 150] 73
2020 |101( 32 [ 12342189 94 | 232 |124]309| 176 369|223 (419(255|399)25.0| 387|235 | 317 [168]205(114]155] 54




dassll ygs s (G (g pall Baliill dajia 8 gall (ailiasll
Ayl e igd

Gpal) L Aayas Al Galaly Gail) Gasall maais sk da)s Abjra ) Auhall o2 Cangs
Oasall 35K By gll) alga) o3 Lol A e Gl Fu00aW1 Ay sl Blalie 8 Aoyl uals
Aopl) e Cslly maaill Alaye ) clias 8 G Aatil Gopaill e AV Alsall B oa Jas cpui)
Apaill A8 8 lgalane Loglll amlealls Guill Gassll b W cas (WMS) sl aladsu) DA (s
Al (e alad Loy Aslall dpail) dualig Zopanll By 3y5kad e il ()5 pall (e aild 3¢ (Adadal
o psteall a5 Al Ayl 5ol 8 sapadl) L) 8 obad) lyn ol Bl e Andand) il
Al Gliia Guads gl Lpad e 05 Al Dsaed) aldl b i il p3gd dadaudl Glidal)
O e el Lalis Adjes ey (2002 cazy ) (1997 ccalsi) (1988 ¢gysia) +Aibuaslly 25050
A pil) ) bl () Wlpas A (e W (3 M5 L deae (e olaall slias cillee cha) GISQY L da Cajas
gyl daje A Abaly Gads Apail) e ladll e b Y bl slan bty (abal) alaae ol

.l

Jassll s pasal daasigaall gl

:Gercus Formation guS; (eSS

pac e Sl I jee Siars dasSll e (s (8 dabie GlusSall ) e iSn (0S5 ang
AlgiaY eal O @l (Cob — o — doy) Ll Slse e OS5 AT Cms¥) I das V1 oY)
Dhaa¥) Jagae ol adandl Glialls A8l Bl Aaliy Gopeil) pope Liad 055 waall 2ulsl e
LAl atends s =B Gl
:Kolosh Formation (&slsS (s

Tolis sl opsSs i iy Jaul) Gaus¥) ) Ao ausllll jeae e 5Kl 138 g
Loe (Cb = 0 — ) Al Ay A Cam Ol 2S00 4508 Sge e 05805 (p 4-3) On 4Saw
S IS Apanl] BLE L oS5 aleay
:Aqra Formation 8, (eSS

Oy cpanll Ga slall siall (A s 40 Ansmall 05lSa1L A5 )lhe 2 el A30ally (S 10 Sy

Baad ol salely diles Gldle Lgale Dl s 8 g Abalaially ASially Zupall eiall (e gaalae 0

gmy cpsSall ) e cluhall ey a5 L 15ie 20 (e ST 150 0.2 e (sl oSl e gl
(1983 agyad) Slwlsll juaall ) ate Joul) edall agay Loy (LS ulall joae I

:Shiranish Formation iilyd (s



e:m\)j sl ?:uz\)j 5 Gheall dpana K dsena

e sinay AE) Ay (B dwei s (S galey 08l @3 (Dl @ ey Sy e 05Su
s JS& e () (625 58 Jaalsh
:Mukdadiyah Formation 4:slata — (e

O Uy pasall e Adbide Bhlie (8 GosSall 1 Hedans Gaus Dl jeas () 0nsSEl 108 S se
Gl Ost daplly bl a sany 4508 Slse o Ll (A (g5iads B Bygean GahaD ol Oslll daale) lSlaa
A piCal bl G ea) ol ) sale
:Pilaspi Formation it — (s

Cen b LjE A 7 3sal) abiall BA) Gus ) (068 Chay (e J) LesS, 1930 ax
. Buday, 1980 i 185 Jisa 4 opsSill clons aly Gum Allall culilall (3las e duileabual) Zipne (355
csibaslsdl (all andl e Q) e claglsal) Hsiaa g Gud ) S Ol 1978 «salsall gl 85
:Injana Formation  4ilad) (e

Dl el Jlalia oo sle Dl 0psS s comnll (e At ehal 8 danps J<8 e aag
(1961 «lall) (a152) LeSaus by 35 Lojl) ) (e DAl siay
:Fat'ha Formation 4aié ;e

e s oSl 03 0585 ¢ 3l Jasl) et aalie e Lalall ela¥) Jadid ARaa ddaydl Ui i
el oy sy Cubugily ually @l saall e it aia xa eal Jlabia

43°5'30"E 43°15'0"E 43°24'30"E

36°59'0"N-
r36°59'0"N

Quaternary
Flood Plain

Slope Seaments
36°49'30"N1  Formations

r36°49'30"N
[ Vukcaciyan (Late Miocene )
I irjara (Upper Miocene)
[ Fatha (11ddel Mocere)
EESES Piaspi (Miodel Eocene)
Gercus (Early Middel Eocene)
I <olosh (Paleoczne Lower Eocene)
S Aqra-Bektme (Cretaceous) o 25 5 10 15 20
- Qamchuga (Cretaceous| ™ ™™, | Kilometers

43°5'30"E 43°15'0"E 43°24'30"E

asSll eh Gagal duaglpall Ak lall 12 <A



dassll ygs s (G (g pall Baliill dajia 8 gall (ailiasll
Gl oy gl

sl (WMS) alais GIS dhaall cilagleall alaiy S Guwnil) ale Caidag ) sl Corg
Olbasll (g5 gy pal) dilatll il G ABe alag) AlSaly L) Galial (grashysall Jalaill il 14 b
Apal gl Al dpal) Blse (mlsal) o3a Led et (A dpeil) oS o Capail) B Leaaly dug paal
Agle CLHAS Lete 3alEd slaall dlan ayjlie (& (bl oda laind &adla (s2e yaady Adlsel
Akl del)3l) daiil) g saliud]

Gal) Ak

Obasl) el uiash)sall (ailadll 6 Adhaal) cileglaall aladl il Jdasll uslod Gl aaiel
Pk LS dalye EOy (grashysall didaill (gral M5 Ayl (alaV) AAS 4
Al Lalea) A A€ WA daey ds paal) Sl Gl eyl Gl z3sas alal -1
ed Banall Jaihadl o3 by Lay 20 s 53l sty el (e sadl;
e g N z3sai Ao WMST.1 zalinn Gaadaiy led¥ls glas aloa A jiaghysall ciliball alag) .2
ua_..\fa)j\ ua;;ﬂ :\:ﬂﬁ\ Aalidl bl sda Chiaca 3 ‘:\.;UJ.AA‘ ua\)A\)” 0l BN T S K (DEM)
G5 pasall daliag o(H) Gl b aais Unjly adais el oo g Y1 3k (A) Ll ialsally
(521162.6) (asal) b adais Uagly 5SS G g U1 G5 () LS S
(Q\A) ad alasauls o(Strahler,1964) i iyl cua (alad G Sl sy 23
G (e (Srtasmned) Jatall IS8 s gLl Galsal) caial Akl e Gua (M\H)
gl
(Convex) casall Jaiadl 53 baial) agall :Js¥) gl
(Concave) ead) Jaiall 53 malill pagall @ S gl
Gesmmel)l Simial)l J8 sy ok Ahdilly Aaalill (el o Al Al sl gl

dadlially alall)
8 Lol Ll llin o 4l 2Kl 2l Gl sy Gayl) sl (55 sh pall Sl ils o
olin el 13 8 alaeY) 5 a8 clgie J< Adhaal) Cunlialls Aaliall Gus (e Bujiashsall Ll
gasal (5ol Laliilly du5iagd)eall (ailiadll 4djadl (Watershed Modeling System) WMS7.1
W) Gl A 8 shiies Cuna ol g 4l 235Sd) Asil) GalsaYls oSl g



e:w\)j sl az\).ﬁ 5 Gheall dpana K dsena

(Water slul) apin Jad e alaiel Ll Liasa 33 asms (giiasysall Culall il oyl

ol Gl e %70 (e ST A IS0 LS lgie daga il (aleal 10 e\l 5 cdivider line)

S ydall gl alals JasSll gl Gyl (asall 4 e sl calyiaial) JIKE) Jolaadl b Less
= :(12-3) e JKSYY ¢(22-3) o Jghaadl cdudyall Lgal gl

comll JasSll a8 asad (Hi) astsued) aliall s miasy 13 Jsaall
A(km?) | H(m) | C.L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
536.253 | 1162.6 | 416.6 0.458 | 3.907 | 1.789 497.186 0.927 | 0.40
500 0.550 | 42.326 | 23.279
600 0.650 | 58.832 | 38.241
700 0.750 | 54.495 | 40.871
800 0.850 | 73.762 | 62.698
900 0.950 | 93.322 | 88.656
1000 1.050 | 81.412 | 85.483
1100 1.150 | 62.065 | 71.375
1200 1.250 | 33.331 | 41.664
1300 1.350 | 21.087 | 28.467
1400 1.450 | 10.488 | 12.208
1500 1.540 | 1.594 | 2.455
1579.2

.Main basin iyl dasSll e (asad 4jiasd)sall ilaslaall 14 Jsanl)

A(km?) | H(m) | Contourline(m) | a(km?) | h(m) | a/A | h/H
536.253 | 1162.6 416.6 536.253 0 1 0
500 532.388 | 83.4 0.99 | 0.07
600 490.051 | 1834 | 0.91 | 0.16
700 431.267 | 283.4 0.8 | 0.24
800 376.794 | 383.4 0.7 |0.33
900 303.122 | 483.4 | 0.56 | 041
1000 209.821 | 5834 | 0.39 | 0.5
1100 128.457 | 683.4 | 0.24 | 0.59
1200 66.410 | 7834 | 0.12 | 0.67
1300 33.126 | 883.4 | 0.06 | 0.76
1400 12.051 | 983.4 | 0.02 | 0.84
1500 1.594 | 1083.4 | 0.003 | 0.93
1579.2 0 1162.6 0 1
ol 8 akis Uagly el o g oyl 3 :H sl Al Aa bl A
comsall b ik (s )€ S o p UiV 36 th S JS 3 sl dalia 22

A(km?) | H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
39.28 | 517.8 768.5 0.784 | 0.71 0.556 37.366 0.951 | 0.35
800 0.850 | 12.12 | 10.302
900 0.950 | 16.57 | 15.741
1000 1.050 | 6.42 6.741
1100 1.150 | 2.95 3.392
1200 1.243 | 0.51 0.634

1286.3

Sub basin 1
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A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H
39.28 | 517.8 768.5 39.28 0 1 0
800 38.57 | 31.5 | 0.98 | 0.06
900 26.45 | 131.5 | 0.67 | 0.25
1000 9.88 | 231.5| 0.25 | 0.45
1100 3.46 | 3315 0.09 | 0.64
1200 0.51 | 4315 0.01 | 0.83
1286.3 0 517.8 0 1
1
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A(km?) | H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | Hi
50.872 | 732.3 | 723.6 0.762 | 0.481 | 0.366 48.33 1.068 | 0.47
800 0.850 | 6.270 | 5.329
900 0.950 | 10.812 | 10.271
1000 1.050 | 13.192 | 13.852
1100 1.150 | 10.703 | 12.308
1200 1.250 | 5.743 | 7.179
1300 1.350 | 3.228 | 4.358
1400 1428 | 0.467 | 0.667
1455.9
Sub basin 2
-Sub basin 2 &l (gl mgall diash)gal) Clagladl 18 Jsaal)
A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H
50.872 | 732.3 723.6 50.872 0 1 0
800 50.391 | 764 | 0.99 | 0.1
900 44,126 | 176.4 | 0.87 | 0.24
1000 33.321 | 276.4 | 0.65 | 0.38
1100 20.134 | 376.4 | 0.40 | 0.51
1200 9.436 | 476.4 | 0.18 | 0.65
1300 3.695 | 576.4 | 0.073 | 0.79
1400 0.467 | 676.4 | 0.009 | 0.92
1455.9 0 732.3 0 1
LB (sl mgall (Hi) (oashspnedl Ialiall Qs mamg 19 Jsanll
A(km?) | H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
1,2 478.2 759.1 0.780 | 0.003 | 0.002 1.335 1112 | 0.74
800 0.850 | 0.012 | 0.010
900 0.950 | 0.179 | 0.170
1000 1.050 | 0.407 | 0.427
1100 1.150 | 0.477 | 0.548
1200 1.219 | 0.120 | 0.178
Sub basin 3
.Sub basin 3 ¢l (gl asall dieg)sal) cilaglaall 110 Jsaal
A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H
1,2 478.2 759.1 1,2 0 1 0
800 1.19 40.9 | 0.99 | 0.08
900 1.18 | 140.9 | 0.98 | 0.29
1000 1.00 |2409| 083 | 05
1100 0.59 | 340.9| 0.49 | 0.71
1200 0.12 | 4409 | 0.1 | 0.92
1237.3 0 448.2 0 1
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1
0.9
08
0.7
0.6
0.5
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0.3
0.2
01

0

h/H

0 010203040506070809

ala

1

- S (il (m gall (S 5ia guned) el 5 JSAN

1

0.9
0.8
0.7
06
05
04
£03
0.2
01 -
0

0 010203040506070809 1

a/A

L) (g msall (5ia puanel) Smial 16 (S

@\)S\ (_5)4\3]\ UAJAM (HI) @_9])_)3#\ JaLaall d_..\h s :11 d}&;ﬁ\

A(km?)

H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km®)

E (km)

Hi

17.688

7446 | 689.4 | 0.745 | 0.661 | 0.492 17.424
800 0.850 | 2.221 | 1.888
900 0.950 | 4.211 | 4.000
1000 1.050 | 3.933 | 4.130
1100 1.150 | 3.121 | 3.589
1200 1.250 | 1.283 | 1.604
1300 1.350 | 1.108 | 1.496
1400 1.417 | 0.159 | 0.225
1434

0.985

0.4

Sub basin 4




e:w\)j sl (,:uz\)j 5 Gheall dpana K dsena

.Sub basin 4 x5l (i gall G sh) gall Cilaglaall 112 Joanl)

A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H

17.688 | 744.6 689.4 17.688 0 1 0

800 17.03 | 110.6 | 0.96 | 0.15

900 14.81 | 210.6 | 0.79 | 0.28

1000 10.6 | 3106 | 0.6 | 0.42

1100 6.67 | 410.6 | 0.38 | 0.55

1200 355 |5106| 0.2 | 0.68

1300 1.27 | 610.6 | 0.07 | 0.82

1400 0.16 | 710.6 | 0.01 | 0.95

1434 0 744.6 0 1
1
0.9
0.8
0.7
0.6
0.5 -
= 04 -
0.3
0.2
0.1
)

0O 01 02030405 06 07 0809 1

a/A

2DV Al gl (i ) Saiall 27 LA

A(km?) | H(m) | C.L.(m) | etkm) | a(km?) | ae(km) | Yae (km®) | E (km) | H;

3.176 | 591.3 | 6689 | 0.784 | 0.002 | 0.001 3.007 0.947 | 0.47
700 0.750 | 0.263 | 0.197
800 0.850 | 0.737 | 0.626
900 0.950 | 1.321 | 1.255
1000 1.050 | 0.577 | 0.606
1100 1.150 | 0.224 | 0.258
1200 1.230 | 0.052 | 0.064

1260.2

Sub basin 5

.Sub basin 5 juelall (gelll (i sall do5ia gy gall Cilagleal) 114 Jsaall

A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H
3.176 | 591.3 668.9 3.176 0 1 0
700 3.174 | 31.1 | 0.99 | 0.05
800 2911 | 1311 | 0.92 | 0.22
900 2174 | 231.1 | 0.68 | 0.39
1000 0.852 | 331.1 | 0.27 | 0.56
1100 0.276 | 431.1 | 0.08 | 0.73
1200 0.052 | 5311 | 0.02 | 0.9
1260.2 0 591.3 0 1
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h/H

oooo00000
o palo ks U~ bo o

0 0102030405060.70809 1

afA
comelall (gill) (mgall (g1ie guangdl sl 8 UKl
comdball (5l (gl (Hi) ashgpuel) Jalial) Qs agy 115 Jsaal)

Akm?) | H(m) | C. L.(m) | etkm) | a(km?) | ae(km) | Yae (km®) | E (km) | H;

4230 | 5974 | 703.8 | 0.752 | 0.058 | 0.044 3.997 0.945 | 0.40
800 0.850 | 1.117 | 0.949
900 0.950 | 2.478 | 2.354
1000 1.050 | 0.261 | 0.274
1100 1.150 | 0.176 | 0.202
1200 1.251 | 0.143 | 0.174

1301.2
Sub basin 6
-Sub basin 6 (ealud) (el el Zojiagdygall Cilaglaall 116 Jsaal)

A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H

4230 | 597.4 703.8 4.230 0 1 0
800 4172 | 96.2 | 0.98 | 0.16
900 3.058 | 196.2 | 0.72 | 0.33
1000 0.58 | 296.2 | 0.14 | 0.49
1100 0.319 | 396.2 | 0.07 | 0.66
1200 0.143 | 496.2 | 0.03 | 0.82

1301.2 0 597.4 0 1

h/H

0 0102030405060.70809 1

afa

ol (glll asall (g1ia sungl) aiall 19 (KA




bl gl sl

ijl)’“;j\ D gana )S.& 2 gana

Akm?) | H(m) | C.L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
4.094 | 54793 | 689.57 | 0.745 | 0.235 | 0.175 4,213 1.029 | 0.62
800 0.850 | 0.546 | 0.463
900 0.950 | 0.673 | 0.639
1000 1.050 | 1.082 | 1.136
1100 1.150 | 1.447 | 1.664
1200 1.219 | 0.112 | 0.136
1237.5
bl (gl (yomsall A jia g pall Cilasleall 118 Jsaad)
A(km?) | H(m) | Contour line(m) | a(km® | h(m) |a/A | h/H
4.069 | 545.88 691.62 4.069 0 1 0
800 3.858 | 108.38 | 0.95 | 0.2
900 3.313 | 208.38 | 0.81 | 0.38
1000 2.640 | 308.38 | 0.65 | 0.56
1100 1.559 | 408.38 | 0.38 | 0.74
1200 0.112 | 508.38 | 0.03 | 0.92
1237.5 0 545.88 0 1
Sub basin 7
I
=
00102030405060.7080.9 1
a/a
bl (il (agall (gia suanel) Saiall 110 IS
-Sub basin 8 (el (sl pasall (Hi) (oasls el aliall Jdy maagy 119 Jsandl
A(km?) | H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km® | E (km) | Hi
1877 | 456.1 | 681.00 | 0.740 | 0.132 | 0.098 1.835 0.978 | 0.65
800 0.850 | 0.260 | 0.221
900 0.950 | 0.559 | 0.531
1000 1.050 | 0.748 | 0.785
1100 1.119 | 0.179 | 0.200
1137.1

14
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dassll ygs s (G (g pall Baliill dajia 8 gall (ailiasll

A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H
1.877 | 456.1 681.0 1.877 0 1 0
800 1.746 119 | 0.93 | 0.26
900 1,486 219 | 0.79 | 0.48
1000 0.927 319 | 049 | 0.7
1100 0.179 419 | 0.09 | 0.92
1137.1 0 456.1 0 1
Sub basin 8
1
0.9
0.8
0.7
0.6
0.5
.E 0.4
0.3
0.2
0.1
0

a/a

0 010203040506070809 1

el gill) (mgall (g1ia gl sl 111 JSAN

-Sub basin 9 aubill (sl aeall (Hi) aslsynell bl Qs gy 121 Jsaal)

A(km?) | Hm) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
68.816 | 904.1 639.6 0.670 | 0.62 0.415 78.156 1.136 | 0.57

700 0.750 | 2.568 | 1.926

800 0.850 | 4.784 | 4.066

900 0.950 | 11.980 | 13.381

1000 1.050 | 16.040 | 16.842

1100 1.150 | 11.476 | 13.197

1200 1.250 | 9.142 | 11.427

1300 1.350 | 8.450 | 11.407

1400 1450 | 3.629 | 5.262

1500 1522 | 0.153 | 0.233

1543.7




bl gl sl
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A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H
68.816 | 904.1 639.6 68.816 0 1 0
700 68.196 | 60.4 | 0.99 | 0.07
800 65.629 | 160.4 | 0.95 | 0.18
900 60.828 | 260.4 | 0.88 | 0.29
1000 48.872 | 360.4 | 0.71 | 0.4
1100 32.834 | 460.4 | 0.48 | 0.51
1200 21.366 | 560.4 | 0.31 | 0.62
1300 12.228 | 660.4 | 0.18 | 0.73
1400 3.783 | 760.4 | 0.05 | 0.84
1500 0.153 | 860.4 | 0.002 | 0.95
1543.7 0 904.1 0 1
Sub basin 9
1
09 -
0.8
0.7
0.6
< 0.5
0.4
= 0.3
0.2 -
01 -
0

alA

0 010203040506070809 1

el (il (mgall (gia suanel) i) 112 I

-Sub basin 10 _alall (g5l (asall (Hi) aslsuell blaall Jids mag 123 Jsaal)

A(km?) | H(m) | C. L.(m) | e(km) | a(km?) | ae(km) | Yae (km®) | E (km) | H;
5.22 430.8 | 613.00 | 0.656 | 0.435 | 0.285 4.455 0.853 | 0.557
700 0.750 | 0.898 | 0.673
800 0.850 | 1.302 1.107
900 0.950 | 2.155 | 2.047
1000 1.022 | 0.336 | 0.343
1043.8
el (ogll) (msall Ao fiagdysall lagladl 24 Jsaal)
A(km?) | H(m) | Contour line (m) | a(km?) | h(m) | a/A | h/H
5.22 | 430.8 613.00 5.22 0 1 0
700 4,786 87 0.92 | 0.20
800 3.889 187 | 0.74 | 0.43
900 2.588 287 | 0.49 | 0.67
1000 0.434 387 | 0.08 | 0.9
1043.8 0 430.8 0 1

Sub basin 10
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