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Fig 1. Location of the Study Area study area.

GIS Database

by, sl oz 5l alols

S 5l alols
sl sl
€O - Q}‘
NO2 w
)
S02 8
S
-]
0 | &
e

il glogg )l

(o) ) S o>

(e 00) ploo o >

(Vo) gloo o>

| AHE S — B354

(e Vo) ollss 3bls o >

S § |

WLC 550 Jlae!

Ollons (Ol dgp 42




VECE Ol (pler oplod /0as3LE ) anb s 53 bl SAoMbI Sl 5 53 51 Shomins

uf.h‘g}’g -\3‘5) J‘}}oj YJ&J
Fig 2. Flow chart of research methodology.
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Table 1. Bands and wavelengths of TROPOMI sensor of Sentinel 5 satellite.
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Table 2. Specifications of the data used by the TROPOMI sensor.
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CO_column_number_density mol -TV4 f/5¥ 0.01 arc degree
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SO2 _column_number density mol — /500N ARE! 0.01 arc degrees
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03 _column_number_density mol YIRS 2% CYVY 0.01 arc degrees
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Abstract

Corona virus showed that health and treatment
facilities and infrastructure are severely limited in
the whole world. After the outbreak of the
Coronavirus disease (COVID-19) for the first time
in 2019 in China, due to the high transmission
power of this virus, it was predicted that it would
soon spread throughout the world and Iran. A short
time after the first observation of the virus in Iran,
weighted linear combination (WLC) method. Based
on determined by using multi-criteria based on the
For this purpose, 9 effective criteria for choosing the
optimal location have been determined. The criteria
include distance from urban roads, distance from
faults, distance from special corona hospitals,
population density, land use criteria and four criteria
related to air pollution indicators (CO, NO2, SO2
and O3) which are used It was extracted from the
images of the Sentinel 5 satellite in the environment
of the Google Earth Engine (GEE) system. the
(AHP) and weighting criteria were level of
susceptibility for building emergency hospitals
most suitable places the results, parts of the 14th
region were identified as the. Also, parts of
decision-making. all regions of the country were
quickly affected and the number of referrals to
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opinions of experts and finally by regions 18, 13, 5,
4, and 9 were identified in the next methods
(MCDM) such as Analytical Hierarchy Process
medical centers increased sharply. In such a way
that the capacity of most of the hospitals allocated
for corona patients in densely populated cities,
especially Tehran, was completed and several
emergency hospitals were also built in different
areas of these cities. The purpose of this research is
to use different criteria to determine the best places
to build emergency hospitals in Tehran.

Extended Abstract
Statement of the Problem: The corona virus

showed that the health facilities and infrastructure
are limited in the whole world. After the virus was
identified for the first time in December 2019 in
China, due to its high prevalence, it spread rapidly
throughout the world, and after that, referrals to
medical centers increased sharply. In such a way
that the response to the high number of patients
during the epidemic is one of the biggest challenges
that the health care systems in the whole world have
faced. Considering the limitations of health and
treatment facilities, every country has tried to
prevent further spread of the virus by breaking the
chain of infection by using different methods.
Seeing the first cases of infection with the
Coronavirus disease (COVID-19) in Iran on

40
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February 28, 2018 and its spread throughout the
country, it did not take long for the capacity of
hospital beds to be filled, especially in densely
populated cities. The growing trend of infected
people progressed in such a way that in addition to
the construction of field hospitals for corona
patients, the facilities of the armed forces and
military facilities such as military hospitals and
barracks were also used. On the other hand, most of
these considered places lacked the necessary
standards such as easy access for patients, proximity
to corona treatment centers and necessary treatment
facilities because they were chosen in emergency
situations and had non-therapeutic uses. In this
situation, the issue of choosing the location of the
construction of emergency hospitals is one of the
most important decisions of managers, especially in
crowded cities, which can lead to disease control,
reducing casualties and reducing unnecessary costs.

Purpose: Finding a suitable place for the
construction of emergency hospitals in critical
conditions and measuring the potential of the 22
districts of Tehran in having the conditions for the
construction of emergency hospitals.

Methods: In this research, various types of data
and multi-criteria  decision-making methods
(MCDM) have been used. In the weighting stage of
the criteria, the Analytical Hierarchy Process (AHP)
model has been used in order to standardize the
criteria maps from the fuzzy membership functions,
and in order to select the location of the construction
of emergency hospitals, the weighted linear
combination (WLC) model has been used. . Also, in
order to monitor the concentration of pollutants, the
level three (L3) data of the TROPOMI sensor of the
Sentinel 5 satellite have been used. To calculate air
pollutant indices using Google Earth Engine (GEE)
system and Near Real Time data of Sentinel 5
satellite, maps of carbon monoxide (CO), nitrogen
dioxide (NO2), sulfur dioxide (SO2) and ozone (
03) was extracted.
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Results and Discussion: Using the opinions of 8
experts with a combination of different specialties,
corona hospitals, distance from faults, distance from
roads, population layer, land use layer and four main
indicators of air pollution. The first criterion of the
map is the distance from the corona hospitals, where
the proximity to these hospitals is considered as an
advantage, and the greater the distance, the lower
the value. In this section, the location of special
hospitals for corona patients in Tehran has been
extracted based on the latest list announced by the
Ministry of Health, Treatment and Medical
Education. The next criterion is the distance from
the fault, where the greater the distance from the
fault, the better the range And the areas that are near
the fault, despite the fact that the emergency
hospitals are temporary, are less important. Another
criterion is the distance from the communication
routes, where it is more desirable to be close to these
routes for faster transfer and transfer of patients.
The results obtained from the pollution maps show
that in the case of carbon monoxide and nitrogen
dioxide indicators, the highest concentration of
pollution was related to areas 3, 4, 6 and 7 and areas
8 and 2 and parts of areas 1 and 13 are secondly
polluted areas with high concentrations of CO and
NO2. Also, in terms of sulfur dioxide concentration,
regions 15, 18, and 3 and ozone concentration in
regions 8, 13, and 21 had the highest concentration
during 26 months. Construction of emergency
hospitals in areas where the concentration of
pollutants is high. It will not be possible due to the
respiratory problems faced by corona patients. By
applying the restriction layer on the map extracted
from the WLC model, the final site selection map
for the construction of an emergency hospital in
Tehran was extracted. In the next step, the criteria
that had a limiting role in choosing the optimal
location for the construction of emergency hospitals
were identified. Uses such as educational centers,
administrative centers, residential areas, industrial
centers, military centers and commercial centers
were separated from other uses as inappropriate
uses. The layer of urban roads is another limiting
factor due to the air pollution and noise pollution
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that they can cause, which has been applied to it in
the location selection process of 50 meters.

Conclusion: Comparing the final map with the
location of corona hospitals shows the proximity of
the identified prone areas to corona hospitals. This
proximity is necessary due to the ease of moving
treatment staff and equipment to emergency centers
and convalescent centers to care for patients. In the
next steps, the criteria were weighted and weighted
using multi-criteria decision making methods (AHP

and WLC) and finally the final map was extracted
with the weighted linear combination model. Based
on the results, parts of the 14th region were
identified as the most suitable places. Also, parts of
regions 18, 13, 5, 4 and 9 were identified as the next
most prone to building emergency hospitals.

Keywords: Emergency hospitals, Covid-19,
Sentinel 5, AHP and WLC.
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