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Water harvesting by applying Topographic Wetness Index (TWI)
in valley Darashki Basin - Dohuk Governorate using the Python
language with the Arc Map program (study in artificial
intelligence)

Prof. Dr. Ali Majeed Yasseen
Republic of Iraq - Dhi Qar University / College of Arts
Department of Geography
07702605734
alimajeed@utqg.edu.ig

Abstract
The Python language is one of the powerful and easy languages

at the same time, and it is now one of the languages widely used by
Google, NASA and other global agencies. It was extracted from the C
/ C ++/ C # language, and will be used to detect the preferred sites for
water harvesting projects. Rain and floods in the valleys in order to
manage water supply due to the lack of safe equipment, this study was
applied to valley Darashki basin located in the Zakho District, north of
Dohuk Governorate. The sources of the basin are located at Mount
Kishan and are formed by the union of the Kishan, Barazan and
Hariza Valleys to form the stream. The main river, which flows into
the Khabur River, has an area of (87.27/km?), and its location
astronomically is located between two circles of latitude (37° 6' 50" -
37° 17 16™) N, and two arcs of longitude (43° 0' 38" - 44°7' 9") E.
The fluctuation of rain and the decrease in the supply of safe
water for human settlements is a direct reason for revealing the
preferred locations for implementing rainwater harvesting projects and
floods in the basins using artificial intelligence and researching the
possibility of using the programming language (Python) to develop
the Topographic Wetness Index (TWI) tool and flow forecasts.
Rainwater for a period of 3 hours provided by the European Center for
Medium-Range Weather Forecasting for the GEOGlIoWS ECMWF
Stream flow System, which is a hydrological model that simulates the
flow of rainwater in basins expected all over the world, including the
basins of northern Irag. The research aims to achieve development of
water resources in northern Iraq. Iraq relied on the Arc Map program
by applying Topographic Wetness Index (TWI) to determine the
preferred locations for implementing valley water harvesting
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technology to manage the supply of safe water. To implement this, a
Model Builder was built in the Arc Toolbox, and then work was done
to change Model Properties so that the program can specify the spatial
analysis mechanism (Spatial Analyst Tools) and then insert layers
with criteria for the preferred location, which is deriving the Slope
Layer properties based on the Digital Elevation Model (DEM) from
the USGU website in the United States of America
www.earthexplorer .usgs.gov Radar visualization from the Aster
Global DEM satellite, and then determining the direction of water
flow (Flow Direction layer) and areas of water accumulation (Flow
Accumulation). This research is expected to reach results, namely
determining the basin and the network of river beds, and extracting the
flow volume of the basin in one cubic meter. Then, the places where
water resulting from the rainstorm is collected and facilitate the task
of making the planning decision to manage the supply of water in the
study area.

Keywords: Programming language (Python), Topographic Wetness
Index (TWI), GEOGIoWS ECMWEF valley flow system, artificial
intelligence.



