aldl aladioly dgan dbiblaa & jUadY) sl e WJMU;E@
18 (GIS)A aal cila shaal

Glagleal) alii aladiuly dgas Aiblaa b JUadd) auisi o guybaill 80
(GIS)4ad)aall
Ol JuilsSan Olgacas
radhwan.ameen@dpu.edu.krd

Al (Ol )S ald] (dgas dluisdider daals cdslead) AR agaall cdalod) 83 andd

(GIS) « JUadY) Jsha cclgan dlailas (Ll gulall :dsalidal) cilals))

Caanl) (bl dudes
alai aladiuly lgan Aldlae b el pisi Glo puplaill a0, QS Gy, Cal
Vizadaddl Yo YT LT el clahall ol 550 Elae, (GIS) Al all il gleall

. O:dael),

i) 3gial Lo lay) g liall Lady caga padse itall Jpagl o5 a Gl 12
uaal) Juaad (a3 it maii (Creative Commons Attribution ) il
o e (L ALl (g9 ccitfall ) Jranll ol daydn (uAY) pa 4L

Aylad GaleY Aaladiu

Registered (s Al Indexed b dugda
ROAD 1ASJ

4@%5—@ o sasdl] V% slagll ¥+ 7% dailuasi¥l Silaal yall il 34 40 dlag @_%%}@>

Journal Of Babylon Center For Humanities Studies 2026 Volume :16 Issue : 5
¢ANS (ISSN): 2227-2895 (Print)  (E-ISSN):2313-0059 (Online)


mailto:radhwan.ameen@dpu.edu.krd
mailto:radhwan.ameen@dpu.edu.krd

Al aladinly & gas Aidlaa B UhaY) a gl o w,ua:su;iz%}
18 (GIS)Ad il cila shaal

The Impact of Topography on Rainfall Distribution in Duhok
Governorate Using Geographic Information Systems (GIS(
Radhwan Mikaeel Ameen
radhwan.ameen@dpu.edu.krd
Department of Tourism Management, Technical Institute of Amedi,
Duhok Poluytechnic University, Kurdistan Region, Iraq

Keywords : Topography, Duhok Governorate, Rainfall, GIS.

How To Cite This Article

Ameen ,Radhwan Mikaeel , The Impact of Topography on Rainfall
Distribution in Duhok Governorate Using Geographic Information
Systems (GIS) ,Journal Of Babylon Center For Humanities Studies, May
2026,Volume:16,lIssue 5.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/

This work is licensed under a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License.

Abstract
Duhok Governorate is one of the border provinces located in the northern
and northwestern part of Irag. It possesses a complex topography, with
elevations ranging between (350-2500m) above sea level. This study
emphases on the application of Geographic Information Systems (GIS) as
an effective tool for analyzing and understanding the topographical
variations of the region and their impact on the distribution of rainfall

across the area.

The key objective of this research is to utilize a statistical method to
determine the relationship between topography and rainfall rates. The
study methodically examines how elevation, slope, and the orientation of

mountain ranges influence the volume and distribution of precipitation
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within Duhok Governorate. To realize this, a Digital Elevation Model
(DEM) and isohyetal maps (rainfall contour maps) were developed based
on meteorological data from (11) main stations across the governorate,
covering the historical from (2004-2024) Furthermore, Minitab software
was employed to determine the relationship ratio between these two
variables (topography and rainfall) and to assess the level of impact each

has on the other.

The most important results of the study specify that elevation is a main
topographical factor influencing rainfall decorations. This impression is
more pronounced in the North-Northwest direction compared to the East
and West of the governorate. The correlation between topography and
rainfall is highly significant; according to the Regression analysis, it
reaches 90%. Additionally, elevation alone controls 80% of the rainfall
circulation in the governorate, while the remaining 20% is attributed to
other factors such as wind direction, slope orientation, temperature, and

atmospheric pressure systems.
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Prediction Report

Prediction Plot X
The red fitted line shows the predicted Y for any X value. The blue
dashed lines show the 95% prediction interval.
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To obtain additional predicted values, right-click the graph and use the crosshairs tool.
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-1Hadi, Azhar Salman, 2001, Economic Confusion and Impact in
Determining the Boundaries of Economic Regions in Irag, PhD Thesis
(Unpublished) Baghdad University.

-2Hadid, Ahmad Saeed, 1990, Science of Manakh, Baghdad University
Printing House, Baghdad.

-3Ta, Dilir Aziz, 2013, Manakh Governorate of Duhok, Master's Thesis,
Salahuddin University, Rabil .

-4Al-Sahaf, Mahdi, 1976, Water Resources in Iraq and their Protection
from Pollution, Dar Al-Hurriya Printing House, Baghdad.

-5Abdulbagi, Faten Khalid, 2001, Gems of weather layers and their
effects on the formation and shape of the Iraqi languages, doctoral thesis
(unpublished.(

-6Al-Husseini, Qasay Fazel, 2012, Muthrat Al-Taghir Al-Manakhi and
Some Environmental Effects in Iraq, Thesis of Doctorate of Arts Faculty,
Baghdad University.

Kurdish Language Sources:

-1Abdullah, Nishuan Shukri, 2017, Encyclopedia of Duhok Province
(Administrative Survey of Duhok Province) Matrix Printing House,
Turkey.

-2Hassan, Ahmad Ali, 2017, Encyclopedia of Duhok Province
(Topography of Duhok Province), Matrix Printing House, Turkey.

-3Abdulbagi, Faten Khalid, 2017, Encyclopedia of Duhok Province
(Water and Air of Duhok Province), Matrix Printing House, Turkey.

Persian language sources:
-1Bahlul, Ali Jani, 2005, Climate Structures, Isfahan University, Iran.

-2Zadeh, Amin Ali, 2008, Hydrological and Practical Buildings, Astan,
Iran.

-2English language sources:
.1Roberth, Stephun,2011, Foundations of Statistics,Lowberth, pp 203-2
-30fficial Reports:
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-1The Iraqi Kurdistan Regional Government, Meteorological and

Earthquake Directorate in Duhok Province, Water and Air Department
did not publish monthly and annual statistics from (2004-2024.(
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