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Abstract
The idea of open source data is synonymous with terms in the same context, such as open physical
entities, open content, open education, open educational resources, open knowledge, open access, open
science, and the open web. They all aim in one direction, which is achieving mutual benefit based on
the principle that science begins where others left off.
In light of the information revolution that the world is witnessing, there has become a greater need to
learn the skill of obtaining data and then dealing with this huge amount of data in order to select the
appropriate ones and employ them to serve the field of research that the researcher wishes to
accomplish. Therefore, the first step in completing any research is to answer the questions. A set of
questions-:
What data serves the research? Is there a possibility to obtain this data? Can we benefit from the data
we obtain directly from its source and as it is? Or by making some changes to it, which is called (data
cleaning).
In our research, we chose the research area represented by Iraq and according to the district (the district
is the administrative level lower than the governorate) in an attempt to benefit from open source data
from more than one site and pull it through programming in the Python language and then combine
these sources after a series of operations (data cleaning). and thus clarified in population density maps
by relying on a number of Python libraries. The maps produced here may need some additions or
touches of artistic sense that differ from one researcher to another, but in general we tried to produce

maps based on data that could not be downloaded directly from their respective sites using Python.
Keywords:- Open source data - Python libraries - for loop



S AU L) 3 OB 8 ydead) da sk i) Cigdi s

PRI

S oAbl dsaaall e bl A1) § A0l ddee g bl Calan
Gl A dgthadl ge o Sl e 5,8 S s e JS Aiuidl
aal) llia ¢ Badate Slily jabias G aeall die ail &b (bl de gans (pana
Gamaa e il ol 13 o bla (8 e f Sl A G il e
535 35 g e o2 1 e ¢ Ll alaie) (S Y ey sal il o ¢
dalee & A8l @l shadll Coa gl Adllas Baal g AL yh 2 Y Al & Ldsiaa
bl de gana ) Gl de sene e caliain cllaall (bl Cadan
Cojad in Ly Aalal) cbilal) Calats lead 23 ga o L3 (S Baaall e oSl
M5 50 U8 A Al Gy plally ellly o 65 L

—iipe s oA Gl 8 laalae) & Al alilyl

attribute or non spatial jailai o dia s cilbly o 4ulSa e clily— 1
(oY) s o 4sdge (DAY (S S e dgdlal il 4 acaii— data
Shaa¥l Judaill Slleal aads

So Al IS/ 8 jaall adsall saas —: Spatial data aul<e @l - 2
B A Jalatl) cillanl puinds 5 i Y cdas

Gl 060 jabaall slaie) s oda Adanll L8y, 4
https://www.citypopulation.de/en/irag [/ déadll Anl&dl clibll — 1
g o il ol gy allall 8 Al g Y A0 Ll aliie ad sal 138
Jelatlly sk Liny (3 2018 52009 o s> 555 3 5alls (1 JS2) 5 Y
alally clad (101) Ladae Al 4pad¥) oy Gloadl Gl slae) Clily ae
2018

Jians il 228 hitp: //www.diva—gis.org/gdata —: dulsall calilyll — 2
shadll & ogiiag glae ke Gy adgey malip 8 DIVA-GIS (1 Lo

65 | <l 2l Aas


https://www.citypopulation.de/en/iraq
http://www.diva-gis.org/gdata

Ol dena ) .\.(J

LA Gadigall pals JS0y e a5 (GIS) 2l jaall Glaslaal) plail
dihaie Y A0S Gl Jsealy mass - o sl g sl e Lliall o jlis
& Lo Jalatll g Lgiadlan (e (S35 (5 A juan g Shape file dapas Kl 4
Al jrall il shead) alai el

Ol slae) by e Jabeill wians ol (pped o) by (g 5236l (i
Liall Q6 Jus) cale (D sl I68) Gk go Lty (Rudea sl i)
8 shall ¢ 3 il 3 gear bkl Jrandy o ¥ adgall 130 o) el ¢ 3¢) yall
AR L A e J saanll A8l Ul 5 gt gl bl g Jag 5l oo 2000
Gals Aaa ) dlasinly (2018 — 2009 ol s g A Caua) (31 all 44l<d
(oradl s 5id) oL

2l ) dilaie (1) IS

[ © Osmiyen

https: //www.citypopulation.de/en/irag/admin / jaadll

ol st dalles

Ofinse PIA (e ol ils Jilai g Aallae g

SO Galall —: Y Caasal

—agdl jaal) cilaglaall ki 3 Python sl dse yl dyaal s f

2024 A jaall oy Galal) saisall | 66


https://www.citypopulation.de/en/iraq/admin/

S AU L) 3 OB 8 ydead) da sk i) Cigdi s

e slaal alai geal yy 535 o by 8 Aardiiaaall il 53V a8l (e () gl AR a3

il jial
Llialy )il gl it 3 o 2 AL Al Lol (aikl o s
—:a.11)

5%l aleadl Bl L1

aaially Aalal) 4 pall ladleall &) 5ol aia

G ol) clindatl 43 jaa dallae ddle)

Gl s liplali auads

Al yral) e glaall adas LIS a8

G Lle 0 o) Arc GIS &l gal paghat 8 ey e IS Y maal JL
Gloslaall alas Jlae (& L) 20 Cada g 5 ey Vsl (gl Axdy sl
gl jaall

Ji clebud Jaall o d3al 0 As el A Aol Jeall &l Jaee Jo0 e O
Do by ) olShy aldy 5 130 V) dpeal ek Y agall aa ¢ Ji agays
Jeo 3 gl dal aladin) 35 jae aa) luaat o8 0da g agall HLaial) e 0y
il el g1 26w o SV

—1iagl g Al jrall il glaall alai Aeddiad) clial) aal Lty

n B W

gan B Al ol B At GliSk & -0 (Modules) sl
e Gl Glile o modules U ¢ ke Jala o 81 aaady Gana yual)
Lol il aodiuall aodiiiy Cus Cpaayuall e Leaead 5 classes Llaly
Lals module Jass axiiudll oy o) oSaddl ey ¢ iy ol 8 Lot

Olay alal) classes alals gy Cile oLty a5 4y
o Lo o S A ) aadl s Jedl 3580 ) Al AL e
Al 5 Ll ey Al GlECA (e 3 _ju e sana 2525 ga(Syntax)

67 | <Y 2l Aas



el deaa 1y a.e.i

O e sena Al o 55085 Alad KT 0ol e sl ikt praad Lo
LS el i ) AlaY) aleal)
leie IS Ananl 5 48 jrall lagladdl ooy 3 Aeadivall LSl ol b Lad g
< gl e Jelall aadng Al ol @laSe gaal a —tArcpy L
Glalaill Baii A ArCGIS gl jr Jala lld aay ladiis 23y Al 5 (ArcGIS
2y oSailly peand Al o8 0da Auae pll Gladdadll saclE g ¢ Adalal Auas il
ASaill ArcPy  4€e iy dail Al ) 5 Al 2 jaall eDldaal)
¢ Python & il a1 4,6 sale) a5 ol (15 ¢ ArcToolbox i el oY) b
b aSail e 50l aad 35Kl o328 ¢ AFC GIS 8 lipss 53 g sall < 523
Jilus (0 MXD \giamii Al QY asea 5 (MXD) alxialy Aoy )3 Cilative
Gy LS candi Ay yall Gase s Glihlly Hgalls Gaglialls 2l
). ArcToolbox 43 jisia e il sdf e Lead ArcPy
Gl ae dabadll Jeud jradll s giie 4% » —:Geopandas .2
Pandas diss ao GeoPandas maud. (il 4l 8 Al 44 jaal)
Geometric ) Al cblead e dulall Slleall ae Jalailly
Al g oegade JSNG gl Glledl Man 5y Cus(operations
s descartes o clidl J Jsaddl fiona e Cz.jGeopandas
Oagld JLaY)) cllabilll Jeadmatplotlib
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import pandas as pd

import geopandas as gpd
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import matplotlib.pyplot as plt

JSUie s a0 Jadl laadiw FS e barall 5 jaa

ol aBse e G dael @lily A Y Ll o 8 b aay
G—ob o—e Lal i ,sadl 13 s data sy jsie Gy b oo Lo palad)
Pd anls lgze Jalatll mual Al pandas diss

pd.read_html(‘https: //citypopulation.de/en/irag/admin/')
LosJoe by galalipe 8 Ldada 2y ol bl olé 45 Hhll o3
I zlaai Laulipe 8 caleS bl Bada JaY 5 ¢ bl Loyl Lasd
Gagll oy pshy i 35

for population data in data:

print(population_data)
Gl And a Bag s e I W Gl by Aol L a8 (S5 gy

sl s o) A baadle i ¢ Ly el all pe 8 Ladall o0 sl Jal
55— 0S8 gl dadia 8l clilalld L cadan 2 bas bl

daac|

(sl daia b oo LS il 2 (<3

Population Population
Name Status Native Estimate Estimate

20091017 2018-07-01

Al-Anbar Governorate JeT 1,483,359 1,771,656
Al-Amiriyah District L palall 89,704 105,336
Al-Falliijah [Fallujah] District gl 437,157 522,795
Al-Habbaniyah District Eeiaals 118,131 138,754
Al-Qdim District Al 150,146 179,192
‘Anah District £ 26,162 31,575
Ar-Ramadi [Ramadi] District e M 373,569 446,519
Ar-Rutbah District aula i 39,000 47,040
Haditha [Haditha] District e 87,219 105,710
Hit District s 142,535 170,776
Rawah District 252 19,736 23,959
Al-Basrah [Basra] Governorate ieadl 2,405,434 2,908,491
Abi al-Kahsib District sl g 183,285 223,675
Al-Basrah [Basra] District s =l 1,175,868 1,436,253
Al-Faw District Sl 34,840 42,252
Al-Midainah District Al 199,891 234,641
Al-Qurnah District gl 241,490 286,073
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https: //citypopulation.de/en/irag/admin/ jaaal
b onba dgee Adlal 5 (Spyder) sl Hoae B el Laie (S
Bl Y L st e e Alae el sy oo Db gl s A
4 ISV GG e Jaadall dedat) o elld A ISV AN e o AL 8 JadY)
Lol (g gind Y lalaia) (8 Jeall Glile piia g3 G Jumdy Bl D13 g
g VY ARl G a) e i gl e

(Spyder a8 oo LS cliball) 3084

QW = DataFrame editor

Index Name Status Native 1 Estimate 2 1 Estimate 2 Unnamed: £
0 Al-Anbar Governorate | jLas1 1483359 1771656

1 Al-'Amiriyah District iapaledl 89704 185336

A _ te bl o2 J‘ }éﬁ\ l+ ; ¢ il e laa
dal e sl ddsdd 50 IS (A aa ) O A3 Vg QSN Ll ja, Lelia
O e A JulY) Cile Jaind jlse g s clliy g ¢ calilal) o3a e Jalatl
Cro ) AaaDle aa «POP.XISX Lia g 5 oalaial g alall aud aia g e 4sd Lkl
Do e m oals Slas sa I ) agly ST il gy sk o) (g5l

RPN

Import pandas as pd

Import geopandas as gpd

Import matplotlib.pyplot as plt

data = pd.read_htmlI('https://citypopulation.de/en/irag/admin/')

:for population_data in data
print(population_data)

population_data.to_excel(r'C:\Users\Dr.

Zinab\Desktop\test\pop.xIsx")

A el Ayl Jus) cale 8 bl bada 3 ad) BaSliw run Jee 3 jaang
.J)ﬁ\ &aj\.ﬁa&:\
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population_data=pd.read_excel(r'C:\Users\Dr.Zinab\Desktop\Po
pulationDensity\PopulationDensity\pop

alal LISl 280SH (mje 8 Y1 e Al 3D saeeY) (e a ) oY)
- (;‘2’5 2009

'Name', 'Status', 'Population Estimate 2009-10-17"
358N Gaob e dlld (S
population_data=population_data[['Name', 'Status’, 'Population

Estimate 2009-10-17
LM\ iy | baac ! Lad L\)@Ja‘ Ll w‘}
puIatION_aata - vatarrame - [
Name Status Population Estimate 2009-10-17
Al-Anbar Governorate 1483359

Al-'Amiriyah District 89704

District 437157

b paidi Sy lan Josh Jin ga slaadl) A Galdll GBI Jisdl o) JaaBl
=1 35S (DA e atnand alel ol o g

rename(columns={'Population Estimate 2009-10-17"
'Population’}, inplace=True)

S 'Population Estimate 2009-10-17" (e 4l calagud ol
Population

Slad JalIL dldlaall ¢ gana Jaad Al sl axy Sllla status Jis e
i ) (Saall e ped AN iy o Lol Lo 1318 ¢ Azl agkass Lee
Gslhaall b eyl elac) (e 2 adle ¢ aalg iy e Loaill o 3ddlaall 236
=1 AN 2 I e lld o San g StatUS o Lgiuand 5 Jadé District .l Gl sa
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population_data=population data.loc[population data['Status']

== "District]

s paad iy Jeaall 3 (Districts2) awly § 5l gae oLl asiis oY)
LpadY) Gand ¢ Alaall dpendll slafiad day ApaiVl) Ay aY) las ol dens
—: M A sl 3 LS et Lgd G

Al-Fallgjah [Fallujah]

—r ) el Slanll (35h Ce e g 3 seall 13

"' = population_data['Districts2']

lede doanis 30 48l bl pe Sl ULy ad o8 aga 5a¥1 12
dasldll e Llle 8 . awtill Ay (585 o) g Al g DIVA GIS adse e
Ll ) AVl g chanill odgd Al ol 3l (e et g Aglad) Ayanl)
.thdaj‘ dga.“ ‘;\ w\ FRY ds.ﬁ.w w‘ u.us.\

5 glag) et L) 400 sany OS e Gl ol o Jsinall e ud
Glee 5 05Ky eV 13 caaall Jiad) b L g dnallal) ety 5 Y (Aalle
DAl Qs e cails e 1 3K A ol las g Sy Gl Lo 1A La gl
s Aglenll 238 ¢ gl g agall HLaial sa o5l Aal Al Cilaal asf ld
aleall A3ail & daa yll A4lallé ¢ for loop ¢ suly A 4y ) Sl colaladl PA e
S &5k sanly ¢ sy L ol ) 2 lias SLSH A ) il el o) sal
e S oo s« Oloop i il cilils Jasiad s dglinal el
=1 G a6l @ik e ¢ paall dgaall 8 Lmiang [ ] g JAN 3342 ga
for index, row in population_data.iterrows():

If '["and ']" in row['Name']:

start_index = row['Name'].find('[)

end_index = row['Name'].find(']")
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population_data.loc[index, 'Districts2']

feliall eyl 8 e i

Status  Population Districts2
Al-'BAmiriyah District 89704
Al-Fallajah [Fallujah] District 437157 Fallujah

Al-Habbaniyah District 118131

ol 3 ganl) 342 HU Lealal Al LOAT i 3aal g Apend Led Al ApadY) L
a3 3panl) I Bam sl e Jiin Y] i o Lo pllae il
else ;Y1 31k (e for loop ddla 3l Gl o Saug

population_data.loc[index, 'Districts2'] =

population_data.loc[index]['Name']

Auid) AtV Clady JelSIL Siel paadl Jaall o) JaaMiw run Jes aa
sthaall (3

2 L) ZUas Y saee) Lol ) elld cbibad) caudats e (5 318 je Jard (Y]
= P (e 05K 1305 L8 e 228 (Name , Status)

population data = population_data[['Population’, 'Districts2']]
asac o Ll (lassse 2xy Alg) IV Districts asec Lids Wl Lo
(Districts) Js¥) 3 sanl) dpans 3200 1Y) 3 ganll dpens yaiud Districts2
—: 8k e dly

population_data.rename(columns={'Districts2": 'District'},

inplace=True)
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&)yl ekl Shapefile Juad 8 joadll s giga caliladl e AY) ¢ 3all
DIVA-GIS adga (3o clld (Apad¥l) anss (5 ) anuilly g

A3l sl Agals ) il asiie PC Jle cililall 538 (hesd any
<4 Shapefile il 56l il el clacly o sii Wil 4 « Geopandas d:s.
=1 G sl haull e Spyder ) as
irq_districts=gpd.read_file(r'C:\Users\Dr.Zinab\Desktop\Populati

onDensity\PopulationDensity\IRQ_adm\IRQ_adm2.shp')
sae g alall & g3 (i yai o) Spyder ) jas (jaa CONSOlE 33806 (o aulainss
Gloall) s Jiay ) (plot)  Jladl s oLl &8 (g isbia Guad )
=gl ) DA e el (ansly

In[2]: type(irg_districts)

Out[2]: geopandas.geodataframe.GeoDataFrame
irg_districts.head()

Out[3]:

ID_0 ISO ... VARNAME_?2 geometry
108 IRQ ... NaN POLYGON ((44.28727 33.18921, 0
44.28334 33.18531...

108 IRQ ... NaN POLYGON ((44.10008 32.87399, 1
44.10274 32.87026...

108 IRQ ... NaN POLYGON ((42.12704 33.82630, 2
42.12239 33.82910...

108 IRQ ... NaN POLYGON ((41.22286 35.05230, 3
41.25406 35.05267...

108 IRQ ... NaN POLYGON ((41.22286 35.05230, 4
41.22281 35.05319...

[5 rows x 12 columns]
()In[4]: irq_districts.plot
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32

40 42 44 4 48
= ) sl e @lld g cosole 338l P e (Aay Al) JSEN aas 8 oSal
irq_districts. plot(figsize=(9,9))
o oaSal 13 ¢ S ol JB Ledaas 1 9 e Yy A YT aid Sy WS
Al A e ad g A Bprall AV Claa gl lagay S8 ek
Ay laly Glaa gl
Python & 4s\Sull 486 ddsy 3 oLasl Loy
¢ laliag Y Al saaeW) (e iKY 4 (attribute table) cleudl Jgaa ¢
oo sl ae daid lealiag Al 320D Jgaall 130 Cpaad N deain Jlld
=1 A sl Y YA e @) s g Baee Yl AL
irq_districts = irg_districts[['NAME_2’, ‘geometry’]]
=1 SIS Jganll saae) Jaay 3

Index MNAME_2 geometry

Abu Ghraib POLYGON ((44.287273486982536 33.18921279987226..
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sty (Aezai¥l) A oY) Slas gl asee da g e 1Y AGKH Ay & Jead Y
ade 'NAME_2 auly aday 2l 4 _a s District auly olSull dlacl cilily 8

—i Pl el Shadl 35k e AV (& i
irq_districts.rename(columns={'NAME_2": 'District’},

inplace=True)

by 4dli irg_districts.crs o<l 41 Ll L 13 console 336 ¢y
PO sSha Aail) g dday Al SlaaV) alail

< Geographic 2D CRS: EPSG:3857>

Name: WGS 84

s 58 Sycorrodent system Al jra cldlaal aUa Jia 3 of Lia AL
¢ aaYL (DIStriCts) dacad¥) ilalue sal (55 () ony QS Al & Jany
= el ) Gk e

irq_districts.to_crs(epsg=3857 , inplace = True)
Cileadl Jpan 8 el Aaill g HlaVl i) dalus Cluay Liad o S5 13g;

geometry sse &

O Gy (149) sl dae) cale 8 Cagiall aae ) oo Ui Gage Al
oo Bl (ar g (102) Districts Zuadyl cale Caghin 3e ae Gillaia (S
dlae Jond O (e 2 Y Caghiall 23 aa g8 o ang Ls (s ¢ mal) Legdl
Cuay for loop sl 8 Ay il Sl Gk e 5K AUaall oda
Ol dae e Caa g Leie 4yl Bas g JS aluu Districts @lily e acians
st Jomys B oLl W Jiiny 5 o) dael Gile 8 8 leliy 3
Giob oo A sy Al Cale aglly Y Gl G dae) i g 4l
—r ) el )
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for index, row in irq_districts['District’].items():

if row in population_data['District’].tolist():

print('the dustricts',row,'is not in the population_data list')
Cntlall (85352 g0 o gl s Ul el o) (s (CONSOlE 328U &) La (<]
Al Shikhan S, GIS Zida 8 (il oLind S ¢ 2Dl Al (&
Laa yiiel Jalbg Jual 8 90 (g} Shikhan cusy Sl abily 4k 4 ol
oualiag ;liedS
o sl ad ge (e LalidA) ) population_data wliby Jlasiuly sl Jasiu Ua
Slo dld Gulai e W o Jerin g DIVA GIS ad g (10 Wa) 5 Al clibally
r Jul skl Al Shikhan ¢Lad
population_data.replace("Al Shikhan',"Shekhan', inplace = True)
AaadY) 3l e i oY) iy
=t 3ab oo forloop ol 4 ) pSall clilal) Jwds ) 80 g=lls oY)
:()for index, row in irq_districts['District].items

:()if row in population_data['District].tolist
pass

:else

print('the districts',row,'is NOT in the population_data list')

Lo 2y o W yeday Y il Jaadls for loop 4sla & dmall lau) Jadi
el Al ay i) dles a4l ng
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daludl Clual GeoDataFrame cale 8 2 sae ¢ LISG aLAN g8 Y} o glladl)
=1 AUl Gk e area e caad day pall O e LIl

irg_districts['area’] = irq_districts.area/1000000

e shSI Aabisall 43 5 o sllaall ol Area e (& das 5 gee Ciliagu g
ixg ol

& w3 dgee Jaal adlal iy o (Merge) zeal) dlee oo 24U 5 gladl)
el &y Hfal 3as g IS Cusy population e caal GeoDataFrame il
A aladii) s lag) W sae s daludly L =Wl geometry

—: 31k e Pandas

irq_districts = irq_districts.merge(population_data, on = 'District)
35ac Aand (33 sl g Jguad Al ABSIL (ald 5 gae o L) Al V) il

—t ol Hhaull A o a@rea asee e population
irq_districts['pop_den (people/sq. km)1] =

irq_districts['Population’]/irq_districts['area’]

(‘Pop_den e ciat dia dgee (3l o AnlCl ZEEK Glaaal 5 s
(people/sq. km')

Lil a o 230l oda Jia as sl e WS aa¥) allud) O 56 oY)
plotting  aiss aladsiuly ¢lld g dulsa

Plotting #
irq_districts.plot(column = 'pop_den (people/sq. km)', cmap =

'‘Spectral', legend = True)

Jpg')09plt.savefig(‘population_density_iraq20

2024 i jaall ey (alal) saisall | 80



S AL L 3 S8 8 dad) da ke il Cigli 53
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34 -

4.4 4.6 48 5.0 5.2 5.4
led

Excel Cila b dlay jall Laial
Save the population me to an Excel file #
irq_districts.to_excel('population2018.xIsx', index=False)

Ly )3 Aelll

Print a message to confirm that the Excel file was created #

print('sample_data.xlsx file has been created successfully!')

Slalanay)

ouad) da gite bl e sl (e o siuls Aad Al g . 1

Caylanil AD) Akl aay o Daad) dagite Sl ae Jery @A) Gl e 2
ay dalall cblyll

Leialai 5 (g g Y gl Lglaon] 3l slal amy i) 028 (30 il Aaly Ane ) ogasi .3
e gy Lgain 5 Al 480 i)y Ll 5 (pa g Ju) il U Lgdata

S ¥ A jaall Glasladll bt el o (A B35n 00 e Dl gal g O jaag el o) A8l L 4

ol a0 a5 el Al Rl 5 B e 0 5 S g O
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1.  https://www.tableau.com/learn/articles/what-is-data-
cleaning#definition
e ka5 ) 60 Al jrall Cilaslaall alas 8 UL &) 63 ¢ 2510 2ane Aran 2
i iY) Jle qdsall 2019 AE Ailall ¢ e yuY)
https://www.youtube.com/playlist?list=PL-
2sBQtgS7Y7rnp3fNM2ndmyNEJxpyj-B
3. http://www.diva-gis.org/gdata

Claslaall alai AR 5 Python il 4lsd) A ) und i lals;, 4
T30, 2021 « Al aall

5.  Silas Toms, ArcPy and ArcGIS — Geospatial Analysis with Python,
Packt Publishing Ltd, Birmingham B3 2PB, UK.2015,P22.
6.  Kelsey Jordahl, GeoPandas Documentation Release 0.2.0.dev, May
17, 2016,p1.

aalS) (i aphalll die g Cilay deae daa 55 ¢ 5L Gl da ) odle B 15 T

26302.2020 ¢ Y Al sun

8.  https://lwww.citypopulation.de/en/iraq
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