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Summary  
 

The study has been conducted in northern of Iraq ( Kurdistan region) 

from 2019 to the end of  2020, including  Gomal  watershed  at Al Khanas  

monitoring station . The river of this watershed drains on an area of 536.52 

Km2, the axial length and mean width of the watershed were 38 and 14.01 km 

respectively. Gomal watershed consists of 48 sub watersheds, the area of these 

sub watersheds ranged between 88. 105 Km2   (Dahlawa S.W) and 0.32 Km2 

(Zaweta shore S.W) , the elevation of  the  watershed ranges from 416.6 m at 

Al  Khanas  monitoring station to  1579.2 m  at ( m. s .l )  .  

This study included the estimation of morphological and topographical 

parameters for the main watershed and other sub watersheds besides the 

network analysis, and the method of Horton and strahler was used to rank the 

stream segments. Remote sensing (RS) data and Geographic Information 

System (GIS) application are integrated for the Morphometric analysis of 

watershed characteristics  

   Morphometric parameters included watershed geometry such as form factor, 

shape factor, lemniscates ratio,  circularity ratio, elongation ratio, compactness 

coefficient, and length width ratio, and the values of these parameters for 

Gomal  watershed   were (  0.370 ), (2.695   ), (0.673  ), (0.410), (0.687), (2.495), 

(2.71), respectively whereas relief characteristic included the height of basin 

outlet, maximum height of basin ,relative relief, relief ratio, hypsometric 

integral, topography texture ,and ruggedness number, and the values of these 

parameters for Gomal  watershed   were (416.6 m  ), (1579.2 m ), (0.897), (0.03 

), (0.4  ), (11.96   ), (  2.67 ), respectively whereas drainage texture analysis 

included  ,length of over land flow, constant of channel maintenance, 

infiltration number ,stream frequency , stream density, and time of 

concentration, , and the values of these parameters for the  main watershed  
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were, (0.217   ), (0.434  ), (6.646  ),  (  2.891  ), (2.299km / km2  ), (  8.27 hr ), 

respectively,  also drainage network analysis included  some parameters such 

as stream order, stream numbers , total streams length, mean streams length 

ratio  and mean bifurcation ratio, and the values of these parameters for the  

main watershed  were, (6 ), (1550 stream  ) , (1232.47 km ),  (2.625),  (4.35   ), 

respectively. The stream orders for all sub watersheds  varied from  (1 ) to (5 ) 

and the variation of the mean bifurcation ratio for all sub watersheds  ranged 

between  (0 ) for the basin containing only one stream without branching to ( 

7)  

High correlations were found among most of the morphometric  parameters for 

the sub basins, and the result showed that the values of form factor, shape 

factor, circularity ratio, elongation ratio, compactness coefficient, lemniscates 

ratio for all 48 sub watersheds were ranged between (0.09 - 0.776  ) , (  1.29  - 

10.88     ), (  0.23  -   0.69   ) , (0.29   -   0.97  ) , (   1.44  -  9.11   ) and (   0.08  

-  1.72   ) respectively  ,  

    This study also included the estimation of the percentage hypsometric curve 

and the hypsometric integral for the main watershed in addition to 33 sub 

watersheds. Remote sensing (RS) data and Geographic Information System 

(GIS) application are integrated for the hypsometric analysis and their values 

were compared for all sub watersheds. 

     Results showed that the value of the hypsometric integral for  the main 

watershed was  0.4 which indicates that the main watershed has maturely 

dissected landforms and  the shape  of  the hypsometric  curve was ( S) shaped 

curve , also this value mean that about 60% of the area is eroded by various 

erosion  processes, and about 40% of the area is only left for erosion to form a 

plain or featureless area, whereas the values of the  hypsometric integral for all 

the sub basins were ranged between (  0.17   &  0.74  ), and the values for  (4) 

sub basins  were more than  0.6   which indicates the youthful stage of these 
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four sub watersheds and the shape of the hypsometric curve was convex curve 

shaped, whereas  the values for ( 26 ) sub watersheds were between  (  0.35 & 

0.6  )  which indicates the mature stage, the other sub watersheds  ( 3  ) were at 

the  old stage which the values of the hypsometric integral were less than 0.35 

Bulk rainfall and throughfall  samples were collected during  rainfall 

events  for interception estimation , rainfall events started from  30/ 11 /2019 

to the last storm in 28  /4/  2020 , throughfall was measured depending upon  

rain gauges  consisting of polyethylene funnels with diameters of (14.5 )cm 

distributed randomly under the vegetation canopy which included pine stand ( 

Pinus brutia ), Olive trees orchard (Olea europea), and oriental trees( Platanus 

orientalis) . Results showed that the amount of gross rainfall was (656.3 mm) , 

whereas the amount of  throughfall for the three species trees were (468.6mm 

), (454.7mm)   and (564.8mm  )respectively and the interception values were 

(187.7 mm   ), ( 201.6 mm )  and (91.5 mm )respectively, and these values 

comprised  28.6%, 30.7% and 13.9%  of gross rainfall respectively. 

Land use  surveys are  considered as basic to any assessment  of   watershed 

resources , therefore land use map is prepared and showed that ( 20 % ) of the 

total area of the watershed was covered by wood lands , and  ( 40 %) pastures 

, whereas the residential area , water bodies , and bare lands  occupied ( 3 %), 

(6 %), and  ( 31 %) of the total area respectively. 

Suspended sediment concentration  of the  river was determined for the 

period from  (30/ 11  /2019 ) and( 28 /4/  2020 )  . Results showed that the 

amounts of monthly suspended sediments for the study period from November 

2019 to April 2020 were (40), (120), (160), (300), (644), (146.6)  mg/l  

respectively .  

, on the other hand runoff curve number method indicated that the amount of   

the estimated runoff was (92.62mm) and comprised 11.47 % of annual rainfall           
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Erosion was estimated using erosion pins by comparing the absolute values of  

pin height change , positive number indicates erosion from around the pin , 

whereas the negative number indicates the deposition , results showed  that  the 

highest  annual absolute value  of erosion (1.363mm)  was at a high slope land 

with limited vegetation cover, but the least value (0.212mm) was under  the 

oriental trees  (Platanus orientalis) 

Revised Universal Soil Loss Equation ( Rusle) model supported by a GIS 

system also used to assess the spatial variability of erosion occurring at five 

different slopes and vegetation  cover, the average  annual soil loss 

in  Gomel 1 year 1 under oriental trees  to 
1 year 1   at high slope, whereas the annual soil erosion for olive 

1 year 1 

respectively, therefore   RUSLE parameters can help us to design the 

appropriate land use management practices and improved management based 

on the observations to minimize soil erosion in the basin. 
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