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Morphometric Characteristics of Wadi Koysenjaq Basin In Erbil
Using GIS

Asaad A. M. Al-Hussein Abdulrahman A. Yahyaa
Dept. of Geography
College of Education
Al-Hamdaniya University

ABSTRACT

This study aims for building a database of the morphometric characteristics of
the valley of Koysenjaqg basin throughout the analysis of the digital elevation model
(DEM), using a range of geographic information systems, such as (Arc GIS v. 10.3),
(Global Mapper v.18), as a means of measuring raster, linear and areal elements. They
integrate together to produce a large number of variables and morphometric
measurements. The study has adopted digital elevation model data accuracy of
distinctive accuracy (14) meters in addition to a range of maps and satellite images.

The basin is located in the southeast southeast of Erbil Governorate and has a
small area of about (549.56) km?, with a length of (34.26) km and long Perimeter
compared with its large area (133.92) km. The basin has characteristics of different
morphometric features as a result of the different climate change, geological nature,
morphology, and characteristics of the soil, which indicates that the basin is at the
beginning of its geomorphological cycle. The quantitative analysis shows that the
value of the elongation is (0.68), circulation is (0.38) and the form factor is (0.46).
This means that it is rectangular, and irregular in shape, and it obvious from the study
of the characteristics of terrain that the value of basin relief is high (28.27) m/km, and
passes in the early stage of maturity according to hypsometric integration value. The
study shows the characteristics of the drainage network in the basin consists of (433)
tributary distributed (6) arranged according to Strahler classification with low-density
drainage (1.13) km/km? and stream frequency for basin (0.78) stream/km2. This
indicates that the number of tributaries of water is few compared with the area of the
basin, so that the basin was not exposed to floods.

The study recommends the use of more geographic information systems in
determining the extent of seasonal drainage of the basin valleys in order to control the
future flood risk, and good planning of the investment of these valleys in different
fields through the construction of dam at the end of the basin for the purpose of
harvesting water, and conducting morphometric studies compared to other river basins
in Erbil Governorate to understand in detail its morphometric properties.

Keywords: Geographic Information Systems (GIS), Morphometric Analysis, Digital
Elevation Model (DEM), Wadi Koysenjaq Basin.
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. . : A = Area of the basin (km?) Miller
—-A* * 2
2 Circulatory Ratio (Rc) Rc=4*Pi* AP P2=Square of the perimeter (1953)
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_ 2 A = Area of the basin (km?) Horton
3 Form Factor (Rf) RT=A/LDb Lb2 = Square Basin length (km) | (1932)
Nu= Total no. of stream
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Bifurcation Ratio : il duwi —a

20 Gug Lo @laa) 2 gn Bl el Gy s @l B il s G oS
5-) crle Wiad sl L Llles (2) o Ll dad 3 Gy (Strahler, 1964) b Al 45,0 3 (glaal
Goss dad Cluda) o5 cdanslgall QS U8 e Gyl Jaas Led i ol A GalaY) S (3
130y Aaladdl P e el

Rb = Nu/Nu+1 4) ceveeennnnnn. (Strahler, 1964)

(6 ds) e (336) b ainusS (53ls agal onill A Joxo o (4) Abaal sy
Ui s By sdaalls daldl) STl U (e opdng Al ol (msall (b Cupeatll daas G a3
Ll gk pagall 8 Basasall daglgad) ClusSill Adla Gailad 2 cadly (6) JSal (4 muals
clladll lguayal pae e g il aad olat e

comsall b el s 6 Jsaa)

o) G
i) da Jay gia i)
5/6 4/5 3/4 2/3 1/2
3.36 2 2.5 3.2 531 3.81 pudl)

Stream Frequency :gll hsill —a
Horton, sl dalue ) Luls A8l il dedl sy ) se Jan 4l el LS Cipms
et Ll e ap e Mgl e S axe dgag o (el LSS Jalaal dadipal) adll Jxig ¢(1932)
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29 %8/ 520 (0.78) & el LLSA dad (8 Baiw < (535 s e (5) Aaladll Badaig
ae o A eoedll Sy pasall dalie G AauSall AN Y @leaiY) 1a gagy cAiaiiic due
Qi ey Gamall b adac la igin Fuajh o Jliy 138y Gagall dales 3)lae A5 250 )5 )
coeill LhSall Lol Ay dapeall Y sdalll dpaill lake (sa

Drainage Density :4. yaill 430s!) - a

sl dalae ) Wald Lye sy S Johal) o Al ol Ldyeail) BESY i
Glad) Jshl lhloy)l oSay Ciuyeaill anay Ty Uali)) Cinpesil) 286 Lo iy .(Horton, 1932)
Olaily bl elaally (HUaeYl) & lally dsdiall clisSal dilay i, ‘w)@n alsal daluag
Wkl ded G ) (Langbein, 1947) il <delsall @l Cdlaly Capeatl) A86S cabias Il
Glaal diy (daygdll il 2Ll died dajig cdakayll laliall 8 (2.09) 5 (0.55) (s Le s Ladsyucail
;] Aaled)l (e ataid

Dd =Luw/A (6) cevenrnnnnnn. (Horton, 1932)

200808 (1.13) by Chapesil) HES Zad s GaiewsS (5oly agn o (6) Lobed) kg
ol saally hll jaally cBESAl G 48 djaall ddall gan ) ase0s Aabiie ded yoedg
Ohl ) JUadY) o3 e e miiiig pagall e Jagidl Gus (e Aliie Y] o) WS ¢ bl jaally
A ALY caia YV Sall (8 Y) IS ey e af Cus lall claall 23S Ak aaTis ¢ a)Y)

celal) Calida b duspuaiy olani) A g5

Sinuosity Index :5¢ill zaill -

Joba O A 4B oo Bl sas (anll 8 Akl glaall Ll sl (g6l gyl e
.(Schumm, 1963) cradl as maid) (o Siay Y aiiead) bdll Jsla ) (yial) adad) il
S) gl (A1) O e sy < siaall diegiy sl QuSHlly (asall jlaail gpal) dad il
Cahnidlly aud (1.5) (e ST il 1Y) Laiy cAayeialls (15) oo il zped ded iy Jle1 auti
23y Aaleall aladialy (gyeall 7=l daid ala) &3 .(Wolman et al., 1964)

Si=Cl/Xy () I (Schumm, 1963)

O A Al o3a g (1.2) BaissS (535 plagad (el mymill e il (7) Aslaall ke
Salsally 3lsal) 39n99 (aall e Llall eBal¥) & aadl sjlanil el agmg cdayaia adlgy b gals)
Ol s e Leihaily bl AS s dle) o daxt (Al saally CBLAS (gl
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all dlee o pgual) aily Gl S Lo ik 23S (8 Gy Ll pailiadd) L)y dueal (a3
Verstraeten ) sl Leailiy Lol A<al pailad jehig cilugel) 4u)hiinlg 4aal) 5)5ally (5y¢il)
Jalgal) (e G sanal LalSail £pgil) (ialsal¥) 8 ALl ailiadll 5535 .(and Poesen , 1999
oaibadll Jiamg ¢« Jlaai¥ly Slall eldaally daaliall g lally danglgaad) dudly cpsSall 8 Alidia Laxpdal)
t il L BaiasS (53 agad da Lzl
Relief Ratio: cupail) 4w |

@ «(Schumm, 1956) asall Jsba Ao Lovda (mgall & ddat (misly el o GHdl o
sac dulse o ool HEG adiay luall o el Gasa (b Al cilelinY) i g
Lpaill Jalge dallad 5ady oyl (30 G dayh DL lling (Cipuaill A8 (agall ISEy HlaadIS
Aays Caps Adsiial)l Cadlg )l rads (B s jde Gyl Aaye 2 LaS cLgalds Jig Lol alays ¢
:AY) Ableall DA (e apeaill docd ad Qludial JHig . eyl 8305 ae Lo

Rh=H/Lb (8) cevnnennnnn (Schumm, 1956)

daid 2ty (oSfa (28.27) GaiwsS (galy pasal opaill dusd dad ciily (8) Aaladl)l Gadaug
0 (973) Al Juay (s (msal) & ket Jily Aok el Cagpania G G 8ol andiy Tan daifipe
Slo Gl Lusil 5,€l) Aaill (€atg oS (34.41) alsh yuaiy 2oS (549.56) Al dislis yroas
1y calgtiall s il S 8aly Aoy dblall dpaill ddee 5ad o Say (dlly pasadl Gy a5
Gl potiny Al lacy) Bl e I cdasldisepall Lalll (e hads ganll G e
LECSAPIES]

Relative Relief :duuil) qu bl —

555 cpasall L)Ll ailiadl) dijea DA o w3 Galial) aaf L) Gl aa
Oguchi and Lin, ) <yl 4865 duagls yugl) (ailadl) lgasly pagall (& cibuiall o 2l e
Lalidl Gyl cld vie jaall daglie dajag duedll pojleaill dad G e ADle a3y (2004
Ao sl S5 cpmsall mhw Byses Bad Ao dnwl) Gujleall dadija) 4l s .(Schumm, 1956)
:AaY) Aalaadl DA (e Aal) Gyl

Rhp = (H/P) * 100 1C) N (Melton, 1957)

35 dumidia 2t ¢(0.72) GaiensS 52ly pasal Al Ganylimill dad cialy (9) Aslaall Gakiing
ALY dalualls 3lie adane Joba 2Ll ) (53 Las abaina a5 855 Gasal) dalus Jra ) 35n
o Al bl ded (aliadly cAaaslsnd) alll Ge Gasall dauy (gauall s all pils )
gl daye b amall o
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AN o)) WS ¢ mgal) dalisay duygil) 28lg 0l Jlshaly Gasall Gyt o IS (Al Jias
521y J 8yee sl Ana g L)) aap «(Strahler, 1964) 5y5e 50 dad cala)) Gagall (& upailly duis pusil
Gl a3 e Dhisa 5ol dao 83b) aads (Aslall (laal) lac 83L) oo Aasll) Lyl 28
140V dlaleal) alasials Byse ol Ao dagd alada) JT0g L40a]) Lghyen S

Rn=Dd* (H/1000) (10) ceeenennnnnn. (Patton and Baker, 1976)

i Allg ((1.14) @il sysesll Ay dad Q8 GaiwsS gals pass Ao (10) bl Gadag
A ) el dad alidil aayy WS daidie 0S5 Dbyl WG o ) udty Laidie dad
O Gl el oda iy cdojdaall diall B genll N ALEYL LGl Wl ey gl
il dls e (& sl
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SN G Gus Ly laliie i (Strahler, 1952) asli)ly asal) dalue (o 3D Ji
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31 e laglaall bt alatials Ju)) —@ain € (saly (msal Ljiashyoll (ailadl)

e 05 A aall pdakall Pla e dlld g cpuaill dlaje ) L3 ASEY Jgeas 1 gY) gadall
3gag LD (el Al Lal e lagaady Gilacall e cuwglly (U) Gaa J<E
o dalally dyeil) cililanial) Jalis elliy culaaljilly cilasiil) BT Ay dlle ygs Al
g a5 Lee Lpaill dga 2ag AL dgall Ay laad) dga (e Liygd GUS) gag el
spall) Al 3 lieny siae ad el gl Wle (5K Cuiilly (8 dhane Clidasnia
Llgd e Aahaiall Jgumy Hdis Las celsial) o dilaiall )y canill e Laldiy (el
RV

A lae Guadl dhie go ) (e a8l e Bl agies el waad salel i 1 U adadal
a5 L ul)l (aalls sl (gilae Blal) ol Bae il (given il Cuen Ll s Cugas
Sl aali Ciad 3y Ao iy Juy cabaiall o el dgall G dblas mladd 35ag
sgasae S Aty (el el (el s

e daglie 3 Ljda GlisS e Hlie bl (o sed s 05 G @aaall S L

g lae dagee dad OS5 S Al Branie (5l adadall Cailgal ot dgag clly o dalally (dgaill

Llas Hag Lee (el dgall 8 dhans o)l o) gora EDB 3sa il (el palaiall daslia 523 o

Aiall @lugSill A3y Al dgaall Jad

Crpae d9ag Baadl Cus sansall L) o) Lianisall )l dilaia o panly zases sa 1l adaal)
) dlal adgaall Al clleal e ziges sl daaiiall gLl (e dcsanay G
) plaidll & mnly 1y G et ) dcayee dihiall o Jaadly cddladll Ayl
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