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Abstract

Objectives: This study focused on the morphometric analysis of the Shiou Asu basin, located
in Erbil Governorate, northern Iraq, with the aim of identifying its morphometric characteristics and
their relationship to surface runoff. This was achieved by studying these morphometric
characteristics, mapping the main drainage network of the basin, and determining the prevailing
drainage patterns within it. Methodology: A quantitative analytical approach was adopted, relying
on Geographic Information Systems (GIS) techniques and ArcGIS 10.3 software. The analysis was
primarily based on Digital Elevation Model (DEM) data with a resolution of 30 meters, supported
by specialized maps including topographic, geological, and soil maps. Morphometric variables of
the basin were extracted and classified into four. Categories: areal, linear, and relief characteristics,
and the drainage network. Results: This study revealed that the basin’s shape tends towards
elongation (semi-rectangular) with low drainage density. The combined characteristics indicate that
the basin exhibits a slow hydrological response, allowing more time for surface runoff
accumulation. Conclusions: The study emphasized the importance of morphometric analysis as an
effective tool for evaluating the hydrological response of river basins and supporting water resource
management. Therefore, the study recommends activating modern geographical techniques and
developing water resources. It also stressed the importance of investing in sedimentary resources
and hydrological monitoring, as well as advanced hydrological studies, sustainable agricultural
development, and the necessity of developing ecotourism in the region.

Keywords: Morphometric Analysis, Surface Runoff, Shio Asu Valley Basin, Hydrological
Response.
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    𝟐 ك م   ا ل ح و ض   م س ا ح ة  ك م   ا ل ح و ض   ط و ل   = ا ل ع ر ض   م ت و س ط


    ك م /   ن ف س ه   ا ل ح و ض   م س ا ح ة   ت س ا و ي   د ا ئ ر ة   ق ط ر  ك م /   ل ل ح و ض   ط و ل   أ ق ص ى   = ا ل ا س ت ط ا ل ة   م ع ا م ل


    𝟐 ك م   ا ل ح و ض   م س ا ح ة  𝟐 ك م   ن ف س ه   ا ل ح و ض   م ح ي ط   م ح ي ط ه ا   ي س ا و ي   د ا ئ ر ة   م س ا ح ة = ا ل ا س ت د ا ر ة   م ع د ل


    𝟐 ك م /   ا ل ح و ض   م س ا ح ة  ك م   ا ل ح و ض   ط و ل   م ر ب ع = ا ل ح و ض   ش ك ل   م ع ا م ل


    ا ل ح و ض   ط و ل     م ر ب ع  𝟒 × ( ا ل ح و ض   م س ا ح ة ) = ا ل ا ن ب ع ا ج   م ع ا م ل


     𝟏  ا ل م س ا ح ة   ت م ا س ك   ن س ب ة   = ا ل ا ن د م ا ج   م ع ا م ل


    ك م   ا ل ح و ض   ط و ل  ك م   ا ل ح و ض   ع ر ض   = ا ل ع ر ض /   ا ل ط و ل     ن س ب ة


    م /   ا ل ح و ض   ف ي   ن ق ط ة   و أ د ن ى   أ ع ل ى   ب ي ن   ا ل ف ر ق    ك م /   ا ل ح و ض   ط و ل = ا ل ت ض ر س   م ع د ل


  𝟏 𝟎 𝟎 ×     م /   ا ل ك ل ي     ا ل ت ض ر س    ك م /   ا ل ح و ض     م ح ي ط = ا ل ن س ب ي ة   ا ل ت ض ا ر ي س


    𝟐 ك م /   ك م   ا ل ت ص ر ي ف   ك ث ا ف ة   × م   /   ا ل ك ل ي   ا ل ت ض ر س  ك م /     ا ل ح و ض     م ح ي ط = ا ل و ع و ر ة   ق ي م ة


    𝟐 ك م /   ا ل ح و ض     م س ا ح ة  م /   ا ل ح و ض     ت ض ر س = ا ل ه ب س و م ت ر ي   ا ل ت ك ا م ل


    م ا   م ر ت ب ة   ف ي   ا ل م ج ا ر ي   ع د د  ا ل ل ا ح ق ة   ا ل م ر ت ب ة   ف ي   ا ل م ج ا ر ي   ع د د = ا ل ت ش ع ب   ن س ب ة


     ( ك م ) ا ل م ج ا ر ي   أ ط و ا ل   م ج م و ع   ( 𝟐 ك م ) ا ل ح و ض   م س ا ح ة   = ا ل ط و ل ي ة   ا ل ص ر ف   ك ث ا ف ة


  𝟏 𝟎 𝟎 ×       ا ل ح و ض   م ج ا ر ي   ع د د   م ج م و ع     ( 𝟐 ك م )   ا ل ح و ض   م س ا ح ة = ا ل ع د د ي ة   ا ل ص ر ف   ك ث ا ف ة

