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Abstract

Background and Aim: The COVID-19 outbreak began in late 2019 and rapidly spread globally. The
main objective of this study is to investigate the spatial distribution of the coronavirus disease in the
five districts of Ardabil city.

Methods: The research is applied in terms of purpose and descriptive-analytical in terms of nature
and method. Spatial statistics methods in Arc GIS software were used to analyze the results. The data
collection method was library-based, and the statistical population of the study consisted of
individuals infected with coronavirus disease in the five districts of Ardabil city in 2020. Statistical
methods including central mean, standard deviation ellipse, and nearest neighbor analysis were used
to investigate disease distribution patterns.

Findings and Conclusion: The results show that the spatial distribution of coronavirus disease in different
districts of Ardabil city was heterogeneous. In district one, the values are (z-score: 7.72) and (p-value:
0.000), and the distribution of patients was observed as dispersed and regular with a high
concentration in the central part of the city. In district two, the values are (z-score: -4.96) and (p-
value: 0.00001), showing a clustered pattern with the disease spreading from southwest to northeast.
In district three, the values are (z-score: -0.52) and (p-value: 0.6013), and the distribution of patients
was random in the northeast direction. In district four, the values are (z-score: -1.96) and (p-value:
0.094), with a clustered distribution of patients from south to north. In district five, the values are (z-
score: -3.24) and (p-value: 0.0011), exhibiting a clustered pattern spreading from east to west.
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Average Nearest Neighbor Summary

Significance Level Critical Value
(p-wvalue) (z-score)

Nearest Neighbor Ratio: 1.240457
Z-score: 7.724854 mE

0.01 mm <-2.58
p-value: 0.000000 0.05 3 -2.58--1.96
010 [ -1.96--1.65
— [J -1.65-1.65
010 [ 1.65-1.96
0.05 [EE 1.96-2.58

001 EE >258

Significant Significant

.

Clustered Random Dispersed

Given the z-score of 7.72489373495, there is a less than 1% likelihood that this dispersed
pattern could be the result of random chance.

(OB i g3 135 L0) (Kylunod (0 3380335 Jalons 1 o3lianl b Juwdf paels Sy adboin 33 g (55lou (ST (59501 5SS
GoreS olie g ouiSTn &0 Jed)l et SG adlare )3 U8 (5)lew (F USE) (Klao (0 28005 Sl Jlages (bl
bl SaiS1y a5 b opl 4 ol Sy lans 5 Cute oo ol il oo (VIVY): ol Cows 45 Z-SCORE (30 .l adly
Sl Jl! a5 ol (p-value: 0.0000) ;l5ue g .ols coms olas b wils a1 o] olg5 oo g ol Jloline (5,l] L |
S STy sasmoylis a5 was oo &l HYL liedsl o lade cpl g Canl 7Y 51 S il ool slow] Bolai o 4y 631 )

el L& ol

g0 il

055 ;0 1, L VYV 0AR 5 Al i g el 00l m8lg ol gl o Ceend 0 LS VPA dg0 Sl L g adhais

ol 50 YA Jlo 10 Ug,S (g ke ar Mitce o131 sl Juuo )l (S pole olSiils 5l oads 4185 ow ol Gubo sl o0ls 5l
2o oo slid 1y ool el 90 dalaie ;0 Ug,S (5 le (ST (V) UK L sl 00y 505 YV dihaite



S Gblo 50 UgyS (gslem (2 Lad 21598 Judexd

Laial y
o Ly S ke o O

0017935 07 1.05 14 - 9 adlaia

(OB s g :05 L) Juud )l oo 90 diilaie 50 Ug,S (g o (iSTy Y S8

Laial
N @ X0l
W@“ e Uy Setenar e

3l il yad) s

e .

00229045 09 135

(OB 3 235 L0) Jurol yaelh 99 i 3o Bg S (530 (o2 Ltd 22395 35 05 ebams 9 S 35 50 A S



S5 8 lA I
-
\AE

S #81"XIALY by oyl ) oylods f 090

SOl ogelm @ldd @is 5 lem Al (owaid Co3S pe a9 90 adlaie ;0 Ug)S ()lewm (2lad 1Sy (et S
655 o epeSiln S5 b slae a0 asliiol (A) S 5 8,ailiel Bl il _ionie g (635 0 cSiloe (6,05 o5l cslo s,
i 35 pate s (gl b1 5 GO s sas ks o5 43 oe LS M5 (ol o] 458,513 aklate 55 Jlok eand 4o
Sk Wilgs co cpl il (B0 Jlod a4y 0y gz Sz 4o puian e STy aS aes pe lid o laslis] Gl il Law
Bl gl Ll o LI plad 56X

abuod (0 SO0 ko (09

Average Nearest Neighbor Summary
Nearest Neighbor Ratio: 0.823941 Significance Level Critical Value
z-score: -4.961560 (prvalue) (z-score)
0.01 mm <-2.58
p-value: 0.000001 0.05 B2 -2.58--1.96
0.10 [ -1.96--1.65
— [J -1.65-1.65
010 [ 1.65-1.96
0.05 @ 1.96-258
0.01 EE >258
(—' (Random) |—)
Significant Significant
! V.'._
Wr wnn An
o
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Clustered Random Dispersed
Given the z-score of -4.9615604683, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.
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Average Nearest Neighbor Summary

Nearast Neighbor Ratio: 0.975667 Significance Level Critical Value

z-score: 0522527 [ (pralue) {z-score)
0.01 mm <-2.58
p-value: 0.601303 005 [ -2.58--1.96
010 [ -1.96--1.65
-~ [ -1.65-1.65
010 3 1.65-1.96
0.05 B3 1.96 - 2.58
001 EE >258
(Random) |
Significant

b,

Clustered Random Dispersed

Given the z-score of -0.522527055559, the pattern does not appear to be significantly different
than random.
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Average Nearest Neighbor Summary

Significance Level Critical Value
(pvalue) {z-score)

Nearest Neighbor Ratio: 0.921428
Z-score: -1.673827 3

0.01 @ <-258
p-value: 0.094165 0.05 [E3 -2.58--19E
0.10 [ -1.96--1.65
- [ -1.65-165
0.10 [ 1.65-1.96
0.05 E3I 1.96-258

0.01 EE >258

—' (Random) |—)
Significant Significant

b,

Clustered Random Dispersed

Given the z-score of -1.67382721448, there is a less than 10% likelihood that this clustered
pattern could be the result of random chance.
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Average Nearest Neighbor Summary
Nearest Neighbor Ratio: 0.872310 Significance Level Critical Value
z-score: -3.240040 mm (pvalue) (z-score)
0.01 mmm <-258
p-value: 0.001154 0.05 = -2.58--1.96
0.10 = -1.96 - -1.63
— [ -1.65-1.65
010 [ 1.65-1.96
0.05 [EE 1.96-258
0.01 EE >258
—y | m—
Significant Significant
! V.'._
Wr PR LS
E
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Clustered Randem Dispersed
Given the z-score of -3.24993952386, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.
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