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The SJR is a size-independent prestige indicator that

ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scientific influence of
journals that accounts for both the number of citations

received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scientific influence of the average article

in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All

types of documents are considered, including citable
and non citable documents.

Year Documents
1999 0
2000 0
2015 22
2016 21

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,

three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 1999 0.000
Cites / Doc. (4 years) 2000 0.059
Cites / Doc. (4 years) 2015 0.000
Cites / Doc. (4 years) 2016 0.182

Total Cites  Self-Cites

Evolution of the total number of citations and journal's

self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is defined as the number of citation
from a journal citing article to articles published by the

same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document

and external citation per document (i.e. journal self-
citations removed) received by a journal's published
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Ismi Rajiani 2 years ago

Published by one of the most reputable Indonesian university, this journal is only for those who are

tough and dedicated as even though in Scimago it is Q3, but the treatment is like submitting to Q1.

Anyway, the valuable and constructive comment from reviewers really help if editors decided to

send your article to a reviewer. You may expect lengthy and thorough review for improvement of

your paper.

reply

Cites per document Year Value
Cites / Doc. (4 years) 2017 0.581
Cites / Doc. (4 years) 2018 0.449
Cites / Doc. (4 years) 2019 0.713
Cites / Doc. (4 years) 2020 0.839

documents during the three previous years. External
citations are calculated by subtracting the number of

self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
1999 0
2000 0

Citable documents  Non-citable documents

Not every article in a journal is considered primary

research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than

research articles, reviews and conference papers.

Documents Year Value

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years

windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 1999 17
Uncited documents 2000 7
Uncited documents 2015 0
Uncited documents 2016 18
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Abstract. The COVID-19 pandemic continues to wreak devastation on public health systems worldwide, 
particularly in Selangor, Malaysia, COVID-19 was reported from October 2020 to October 2021 at prevalent 
rate. In order to control and prevent the spread of this pandemic, which is already underway, there is need to 
comprehend the spatial dimension of this disease. Therefore, the purpose of this study was to describe the 
patterns of COVID-19 virus transmission in the state of Selangor. Methods: Using a Geographic Information 
System (GIS), and the Moran’s Index (MI), spatial distribution of COVID-19 across the entire mukim was 
mapped and spatial statistical analysis was carried out with indications of local spatial correlations. Results: 
The finding revealed that the clusters were concentrated in the western and southern regions (Global Moran’s 
I = 0.468, p = 0.05, Z = 7.01) of the state of Selangor, thus, this research provides important information on 
the regional distribution and temporal dynamics of COVID-19. Conclusion: An assessment of COVID-19’s 
geographic spread can help enhance health care programs and resource allocation in Malaysia, specifically 
Selangor where the COVID-19 is pandemic.

©2023  by the authors. Licensee Indonesian Journal of Geography, Indonesia. 
This article is an open access  article distributed under the terms and conditions of the Creative Commons 
Attribution(CC BY NC) licensehttps://creativecommons.org/licenses/by-nc/4.0/.
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Flood Risk Mapping Using GIS and Multi-Criteria Analysis at Nanga Pinoh West 
Kalimantan Area 

*Ajun Purwanto1, Rustam2, Eviliyanto3, Dony Andrasmoro4
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2Departmen of Counseling Guidance  Education IKIP PGRI Pontianak

Abstract. Flood is one of the disasters that often hit various regions in Indonesia, specifically in West Kalimantan. 
The floods in Nanga Pinoh District, Melawi Regency, submerged 18 villages and thousands of houses. Therefore, 
this study aimed to map flood risk areas in Nanga Pinoh and their environmental impact. Secondary data on 
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1. Introductin
Floods occur when a river exceeds its storage capacity, 

forcing the excess water to overflow the banks and fill the 
adjacent low-lying lands. This phenomenon represents the 
most frequent disasters affecting a majority of countries 
worldwide (Rincón et al., 2018; Zwenzner & Voigt, 2009), 
specifically Indonesia. Flooding is one of the most devastating 
disasters that yearly damage natural and man-made features 
(Du et al., 2013; Falguni & Singh, 2020; Tehrany et al., 2013; 
Youssef et al., 2011).

There are flood risks in many regions resulting in great 
damage (Alfieri et al., 2016; Mahmoud & Gan, 2018) with 
significant social, economic, and environmental impacts 
(Falguni & Singh, 2020; Geographic, 2019; Komolafe et al., 
2020; Rincón et al., 2018; Skilodimou et al., 2019). The effects 
include loss of human life, adverse impacts on the population, 
damage to the infrastructure, essential services, crops, and 
animals, the spread of diseases, and water contamination 
(Rincón et al., 2018).

Food accounts for 34% and 40% of global natural disasters 
in quantity and losses, respectively (Lyu et al., 2019; Petit-
Boix et al., 2017), with the occurrence increasing significantly 
worldwide in the last three decades (Komolafe et al., 2020; 
Rozalis et al., 2010). The factors causing floods include 
climate change (Ozkan & Tarhan, 2016; Zhou et al., 2021), 
land structure (Jha et al., 2011; Zwenzner & Voigt, 2009), and 
vegetation, inclination, and humans (Curebal et al., 2016). 
Other causes are land-use change, such as deforestation and 
urbanization (Huong & Pathirana, 2013; Rincón et al., 2018; 
N. Zhang et al., 2018; Zhou et al., 2021).

The high rainfall in the last few months has caused much 
flooding in the sub-districts of the West Kalimantan region. 
Thousands of houses in 18 villages in Melawi Regency have 
been flooded in the past week due to increased rainfall 

intensity in the upstream areas of West Kalimantan. This 
occurred within the Nanga Pinoh Police jurisdiction, including 
Tanjung Lay Village, Tembawang Panjang, Pal Village, Tanjung 
Niaga, Kenual, Baru and Sidomulyo Village in Nanga Pinoh 
Spectacle, Melawi Regency (Supriyadi, 2020).

The flood disaster in Melawi Regency should be mitigated 
to minimize future consequences by mapping the risk. 
Various technologies such as Remote Sensing and Geographic 
Information Systems have been developed for monitoring flood 
disasters. This technology has significantly contributed to flood 
monitoring and damage assessment helpful for the disaster 
management authorities (Biswajeet & Mardiana, 2009; Haq 
et al., 2012; Pradhan et al., 2009). Furthermore, techniques 
have been developed to map flood vulnerability and extent 
and assess the damage. These techniques guide the operation 
of Remote Sensing (RS) and Geographic Information Systems 
(GIS) to improve the efficiency of monitoring and managing 
flood disasters (Haq et al., 2012).

In the age of modern technology, integrating information 
extracted through Geographical Information System (GIS) and 
Remote Sensing (RS) into other datasets provides tremendous 
potential for identifying, monitoring, and assessing flood 
disasters (Biswajeet & Mardiana, 2009; Haq et al., 2012; 
Pradhan et al., 2009). Understanding the causes of flooding 
is essential in making a comprehensive mitigation model. 
Different flood hazard prevention strategies have been 
developed, such as risk mapping to identify vulnerable areas’ 
flooding risk. These mapping processes are important for the 
early warning systems, emergency services, preventing and 
mitigating future floods, and implementing flood management 
strategies (Bubeck et al., 2012; Falguni & Singh, 2020; Mandal 
& Chakrabarty, 2016; Shafapour Tehrany et al., 2017).

GIS and remote sensing technologies map the spatial 
variability of flooding events and the resulting hazards 
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1. 	 Introduction
The novel coronavirus illness (COVID-19) has become 

a global health concern because of its high transmission rate 
and rapid spread. The COVID-19 pandemic has affected 
practically every country on World, wreaking havoc on our 
health system, economy, and culture (Sarkodie & Owusu, 
2021). COVID-19, which first surfaced in December 2019 
in Wuhan, China, has impacted millions of individuals. The 
World Health Organization (WHO) classified the outbreak as a 
pandemic due to its global impact (Alcantara et al., 2020). The 
WHO later classified the condition as a coronavirus disease in 
2019 (COVID-19) (World Health Organization, WHO, 2020). 
The virus spreads quickly when individuals are gathered as 
it is transmitted mostly by airborne and direct interaction. 
Furthermore, the duration of the incubation period (Li et al., 
2020) and the peak of transmissibility on or before the onset 
of symptoms (He et al., 2020) contribute to the disease’s rapid 
spread throughout continents, resulting in an exponential 
rise in the number of infected people and millions of fatalities 
(Mackenzei & Smith, 2020).

Since July 2020, approximately 220 nations and regions 
worldwide have reported more than 17 million infections 
(WHO, 2020). As of January 1st, 2021, Malaysia had more 
than 115,078 confirmed cases of COVID-19 infection, with 

474 deaths (Ministry of Health, MOH,2021). More than 33,169 
instances have been confirmed in Selangor as of January 1, 
2021(Rahim et al., 2021; Brohan et al., 2021). COVID 19 starts 
from asymptomatic to life-threatening respiratory problems. 
Fever, dry cough, dry cough, weariness, loss of taste or smell 
and dyspnoea are among the most commonly reported 
clinical signs of COVID-19. On average, symptoms begin 
to appear within 5–6 days of infection, although they might 
take as long as 14 days (Lauer et al., 2020; Yu et al., 2020). 
Acute respiratory distress syndrome (ARDS), pneumonia, 
bacterial superinfections, coagulation problems, sepsis, and 
mortality are all possible complications. Older age, diabetes, 
and cardiovascular disease have been related to poor results 
and an increased chance of mortality (Chen et al., 2020; Xu et 
al., 2020).

COVID-19 is due to SARS-CoV-2, an infection that is 
believed to have developed as a result of a bat spike mutation. 
This mutation enabled COVID-19 to infect humans (Angeletti 
et al., 2020). SARS-CoV-2 is classified into three strains: strain 
A, which strongly matches the bat coronavirus. Numerous 
epidemiological, ecological, and statistical models have been 
used to track the progression of the global COVID-19 pandemic, 
as well as to examine its spread and predict its future trends 
(Chu, 2021; Han et al., 2021). COVID-19 epidemiology and 
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Abstract. Traffic accidents are a major and crucial problem worldwide. The development of a traffic accident 
simulation system applied by using a geographic information system and multiple logistic regression with 
clustering can provide drivers with safe routes as well as guidelines for assessing the risk points of accidents in 
each subdistrict. This research is based on case-control study design. The data were collected by using two types 
of questionnaires: a questionnaire for 35 community leaders and a questionnaire for 580 community residents 
based on the distance at which main routes pass through the subdistrict area. The data were analysed through 
multiple logistic regression with clustering, and the standardized coefficient of the selected variables was then 
added to the equation as a weight in the traffic accident simulation system. The results of the study indicated 
that 11 variables affected traffic accidents. These factors were evaluated in order to predict traffic accidents 
(Pseudo R square=0.5906). Standardized coefficient of variables was applied in a geographic information 
system to simulate traffic accidents on roads. This study was distinctive for its analysis, which examined the 
clusters of variables that were the subdistrict-level data, including surroundings and road conditions at the 
riskiest location in each subdistrict. The data were analysed based on their quality as subdistrict data clusters. 
The analysis results were then applied as the weight of variables used in the GIS to obtain the values appropriate 
to the data clusters’ quality for the GIS to properly simulate traffic accidents in each area.
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This article is an open access  article distributed under the terms and conditions of the Creative Commons 
Attribution(CC BY NC) licensehttps://creativecommons.org/licenses/by-nc/4.0/.

1. 	 Introduction  
Traffic accidents are a major problem worldwide. Every 

year, every country loses valuable human resources, as well 
as assets affecting the economy, society, and people’s quality 
of life. According to a 2018 report by the World Health 
Organization (2018), approximately 1.35 million people are 
killed in traffic accidents every year, and traffic accidents rank 
as the 8th cause of death. According to the World Atlas website 
in 2017, Thailand topped the ranking as the country with the 
highest death rate in road accidents at 36.2 deaths per 100,000 
population, followed by Malawi at 35 deaths per 100,000 
population and Liberia at 33.7 deaths per 100,000 population 
(Laohavilai, 2017). In detail, 13,335 people died in traffic 
accidents in Thailand, and 835,527 injuries occurred (Puttarn, 
2021). In 2019, Loei Province had the second-highest traffic 
accident-related death rate in the Northeast region, with a rate 
of 36.09 deaths per 100,000 population. The death rate was 
higher than the death rate nationwide in 2019 (29.90 deaths 
per 100,000 population) (Thai Health Promotion Foundation 
in Thailand, 2019), which was nearly equal to the number of 
traffic accidents in the world. Therefore, traffic accidents are 
a significant problem for which further solutions should be 
sought.

Traffic accidents are caused by many factors, including 
personal conditions, such as gender, age, and individual 
negligence (Kumeda et al., 2019); road conditions; and 

environmental conditions, such as road surface, electricity, 
weather conditions (Kumeda et al., 2019; Sori, 2019), and 
vehicle conditions (Sori, 2019). Each traffic accident can be 
caused by a combination of various factors, including people, 
vehicles, roads, and the environment. In analysing factors 
resulting in traffic accidents, the use of logistic regression 
analysis statistics is considered appropriate since the 
dependent variable is a multiple variable, and there are two 
possible values: having an accident and not having an accident. 
For independent variables, several variables are related to 
the dependent variable, and in each region, the independent 
variables are related to the different dependent variables. 
Therefore, to select independent variables that are related to the 
following variables for application design, a multiple logistic 
regression analysis is considered in this study. In addition, to 
create obvious benefits, a geographic information system is 
implemented to solve the problem of traffic accidents.

A geographic information system is a computerized 
information system for data input, manipulation, and 
analysis. It involves collecting, storing, retrieving, organizing, 
analysing, and expressing spatial relationships (Ondieki and 
Murimi, 1997) by using geographic features as a link between 
data. A report is presented in the form of a map of spatial data 
displaying the nature of the distribution of interesting various 
spatial data. In the past, several research reports have studied 
the use of geographic information systems to analyse traffic 
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the slope, total rainfall, flow density, soil type, and land cover analyzed with the multi-criteria GIS analysis 
were used. The results showed that the location had low, medium, and high risks. It was found that areas with 
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1. Introductin
Floods occur when a river exceeds its storage capacity, 

forcing the excess water to overflow the banks and fill the 
adjacent low-lying lands. This phenomenon represents the 
most frequent disasters affecting a majority of countries 
worldwide (Rincón et al., 2018; Zwenzner & Voigt, 2009), 
specifically Indonesia. Flooding is one of the most devastating 
disasters that yearly damage natural and man-made features 
(Du et al., 2013; Falguni & Singh, 2020; Tehrany et al., 2013; 
Youssef et al., 2011).

There are flood risks in many regions resulting in great 
damage (Alfieri et al., 2016; Mahmoud & Gan, 2018) with 
significant social, economic, and environmental impacts 
(Falguni & Singh, 2020; Geographic, 2019; Komolafe et al., 
2020; Rincón et al., 2018; Skilodimou et al., 2019). The effects 
include loss of human life, adverse impacts on the population, 
damage to the infrastructure, essential services, crops, and 
animals, the spread of diseases, and water contamination 
(Rincón et al., 2018).

Food accounts for 34% and 40% of global natural disasters 
in quantity and losses, respectively (Lyu et al., 2019; Petit-
Boix et al., 2017), with the occurrence increasing significantly 
worldwide in the last three decades (Komolafe et al., 2020; 
Rozalis et al., 2010). The factors causing floods include 
climate change (Ozkan & Tarhan, 2016; Zhou et al., 2021), 
land structure (Jha et al., 2011; Zwenzner & Voigt, 2009), and 
vegetation, inclination, and humans (Curebal et al., 2016). 
Other causes are land-use change, such as deforestation and 
urbanization (Huong & Pathirana, 2013; Rincón et al., 2018; 
N. Zhang et al., 2018; Zhou et al., 2021).

The high rainfall in the last few months has caused much 
flooding in the sub-districts of the West Kalimantan region. 
Thousands of houses in 18 villages in Melawi Regency have 
been flooded in the past week due to increased rainfall 

intensity in the upstream areas of West Kalimantan. This 
occurred within the Nanga Pinoh Police jurisdiction, including 
Tanjung Lay Village, Tembawang Panjang, Pal Village, Tanjung 
Niaga, Kenual, Baru and Sidomulyo Village in Nanga Pinoh 
Spectacle, Melawi Regency (Supriyadi, 2020).

The flood disaster in Melawi Regency should be mitigated 
to minimize future consequences by mapping the risk. 
Various technologies such as Remote Sensing and Geographic 
Information Systems have been developed for monitoring flood 
disasters. This technology has significantly contributed to flood 
monitoring and damage assessment helpful for the disaster 
management authorities (Biswajeet & Mardiana, 2009; Haq 
et al., 2012; Pradhan et al., 2009). Furthermore, techniques 
have been developed to map flood vulnerability and extent 
and assess the damage. These techniques guide the operation 
of Remote Sensing (RS) and Geographic Information Systems 
(GIS) to improve the efficiency of monitoring and managing 
flood disasters (Haq et al., 2012).

In the age of modern technology, integrating information 
extracted through Geographical Information System (GIS) and 
Remote Sensing (RS) into other datasets provides tremendous 
potential for identifying, monitoring, and assessing flood 
disasters (Biswajeet & Mardiana, 2009; Haq et al., 2012; 
Pradhan et al., 2009). Understanding the causes of flooding 
is essential in making a comprehensive mitigation model. 
Different flood hazard prevention strategies have been 
developed, such as risk mapping to identify vulnerable areas’ 
flooding risk. These mapping processes are important for the 
early warning systems, emergency services, preventing and 
mitigating future floods, and implementing flood management 
strategies (Bubeck et al., 2012; Falguni & Singh, 2020; Mandal 
& Chakrabarty, 2016; Shafapour Tehrany et al., 2017).

GIS and remote sensing technologies map the spatial 
variability of flooding events and the resulting hazards 

Received:  2021-12-22 
Accepted:  2022-10-13

Keywords: 
Flood Risk; GIS, Multi-Criteria 
Analysis; Nanga Pinoh

*Correspondeny email: 
ajunpurwanto@ikippgriptk.ac.id

ARTICLE REVIEWRESEARCH ARTICLE

PERPUSTAKAAN PWK
Highlight



Determination of Groundwater Flow Pattern in the basement complex terrain 
of Ado-Ekiti, Southwestern Nigeria 

Akinola Oyedele1,*, Gbenga Olayanju2, Taiwo Oyedele3, 
Kehinde Oyedele4, Taofeek Ewumi1 and Funmi Ogunlana1

1,*Department of Physics, Ekiti State University, Ado – Ekiti, Nigeria
2Department of Applied Geophysics, Federal University of Technology, Akure, Nigeria
3Geological Services, Ogun State Ministry of Commerce and Industry, Abeokuta, Nigeria
4INLANDS & Associates, Abeokuta, Nigeria

ISSN 2354-9114 (online), ISSN 0024-9521 (print)	
Indonesian Journal of GeographyVol 55, No 1 (2023): 41-50  
DOI: 10.22146/ijg.56539 website: htps://jurnal.ugm.ac.id/ijg
©2023 Faculty of Geography UGM and The Indonesian Geographers Associaton

Submit : 2020-06-01 
Received: 2020-07-26 
Accepted: 2023-01-23

Keywords: dumpsite; flow 
direction; groundwater 
head; leachates; water table

Correspondent email: 
akinakin02@yahoo.com

Abstract. Hydrostatic level sampling, geo-referencing and Geographic Information System were employed 
to delineate the major groundwater recharge / discharge zones, the groundwater flow direction and the 
groundwater divides in Ado-Ekiti metropolis with the objective of groundwater resource protection.  Static 
water level measurements were made from 108 hand – dug wells evenly distributed on a regional basis. The 
latitudes, longitudes and elevations above mean sea level of the well points were measured using the Global 
Positioning System. A mean value of 5.84 ± 2.35 m above mean sea level was observed for the depths to the 
static water level with a mean value of 408.27 ± 46.06 m above mean sea level for the groundwater head. 
The contour maps obtained enabled the delineation of the major groundwater recharge / discharge zones, the 
groundwater flow direction and the groundwater divides with the regional tendency of the underground flow 
approximately lying along the Northwest – Southeast direction and groundwater divides along the South – 
Eastern/ South – Western axes of the Central portion. Strict environmental ethics must be enforced around 
the groundwater recharge / discharge zones and flow directions in order to avoid groundwater contamination.
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1. 	 Introduction
The water needs of the residents of the ancient city of 

Ado-Ekiti, Southwestern Nigeria, are mainly met by tapping 
groundwater from hand-dug wells often susceptible to surface 
pollutants (Oyedele, 2009; Dada et al., 2911; Awopetu & 
Baruwa, 2017). The top of the water surface in the saturated 
part of an aquifer, the water table, varies in depth according 
to local topography and prevailing climate. It may be deep or 
shallow and may rise or fall depending on such factors.  The 
water table may fall as a consequence of an extended period 
of dry weather. On the other hand, heavy rains may cause 
the water table to rise. The depth is generally established by 
a long term balance between recharge and seasonal climatic 
fluctuations (Oseji et al., 2009; Taiwo et al., 2011). Water is 
exclusively a basic need for living things and a source of life 
for humans (Zahra & Putranto, 2021; Daramola et al., 2022).

Most local groundwater supplies in Ado-Ekiti comes from 
an unconfined aquifer made up of loose soil materials such 
as sands, gravels, and floodplain deposits with varying clay 
content and degree of saturation. Unconfined aquifers or water 
table aquifers are often shallow and frequently overlie one or 
more confined aquifers. Being the uppermost aquifer, they are 
recharged through permeable soils and subsurface materials 
above the aquifer. Inherently, groundwater could be prone to 
contamination from anthropogenic activities. Groundwater 
pollution is anticipatory in most developing countries as a 

result of increased anthropogenic activities apart from possible 
natural pollutants (Talabi and Kayode, 2019; Bon et al., 2021). 
Often, hydrochemical processes, nature of the aquifer media 
and high precipitation will influence the interplay (Oyedele et 
al., 2019; Popoola et al., 2020; Lachassagne et al., 2021). Human 
activities often trigger surface pollution and gradually affect 
the subsurface, including groundwater (Zahra & Putranto, 
2021).                

Talabi (2016) reported on the Hydrochemistry and 
Sanitary Risk Assessment of Domestic Hand-Dug Wells in 
some parts of the study area, Ado Ekiti. The study cautioned 
on the risk of contamination. High concentrations of NO3- 
and Cl- as well as presence of Escherichia coli (E. coli) in the 
water indicated pollution from anthropogenic sources related 
to human and animal wastes. Deductions from Oyedele et 
al. (2019) revealed the imprints of natural weathering, ion-
exchange processes and anthropogenic activities on the 
groundwater quality in the study area. Šrajbek et al. (2022) 
traced the degradation of groundwater quality globally to 
incessant and intensive anthropogenic sources particularly 
with the growth of the human population. The study 
underlined the need for groundwater protection.

The overall dependence on groundwater as the 
common water source in Ado Ekiti for both domestic and 
drinking purposes mandates its protection especially from 
contamination induced by soil particles eroded during heavy 
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1. Introductin
Floods occur when a river exceeds its storage capacity, 

forcing the excess water to overflow the banks and fill the 
adjacent low-lying lands. This phenomenon represents the 
most frequent disasters affecting a majority of countries 
worldwide (Rincón et al., 2018; Zwenzner & Voigt, 2009), 
specifically Indonesia. Flooding is one of the most devastating 
disasters that yearly damage natural and man-made features 
(Du et al., 2013; Falguni & Singh, 2020; Tehrany et al., 2013; 
Youssef et al., 2011).

There are flood risks in many regions resulting in great 
damage (Alfieri et al., 2016; Mahmoud & Gan, 2018) with 
significant social, economic, and environmental impacts 
(Falguni & Singh, 2020; Geographic, 2019; Komolafe et al., 
2020; Rincón et al., 2018; Skilodimou et al., 2019). The effects 
include loss of human life, adverse impacts on the population, 
damage to the infrastructure, essential services, crops, and 
animals, the spread of diseases, and water contamination 
(Rincón et al., 2018).

Food accounts for 34% and 40% of global natural disasters 
in quantity and losses, respectively (Lyu et al., 2019; Petit-
Boix et al., 2017), with the occurrence increasing significantly 
worldwide in the last three decades (Komolafe et al., 2020; 
Rozalis et al., 2010). The factors causing floods include 
climate change (Ozkan & Tarhan, 2016; Zhou et al., 2021), 
land structure (Jha et al., 2011; Zwenzner & Voigt, 2009), and 
vegetation, inclination, and humans (Curebal et al., 2016). 
Other causes are land-use change, such as deforestation and 
urbanization (Huong & Pathirana, 2013; Rincón et al., 2018; 
N. Zhang et al., 2018; Zhou et al., 2021).

The high rainfall in the last few months has caused much 
flooding in the sub-districts of the West Kalimantan region. 
Thousands of houses in 18 villages in Melawi Regency have 
been flooded in the past week due to increased rainfall 

intensity in the upstream areas of West Kalimantan. This 
occurred within the Nanga Pinoh Police jurisdiction, including 
Tanjung Lay Village, Tembawang Panjang, Pal Village, Tanjung 
Niaga, Kenual, Baru and Sidomulyo Village in Nanga Pinoh 
Spectacle, Melawi Regency (Supriyadi, 2020).

The flood disaster in Melawi Regency should be mitigated 
to minimize future consequences by mapping the risk. 
Various technologies such as Remote Sensing and Geographic 
Information Systems have been developed for monitoring flood 
disasters. This technology has significantly contributed to flood 
monitoring and damage assessment helpful for the disaster 
management authorities (Biswajeet & Mardiana, 2009; Haq 
et al., 2012; Pradhan et al., 2009). Furthermore, techniques 
have been developed to map flood vulnerability and extent 
and assess the damage. These techniques guide the operation 
of Remote Sensing (RS) and Geographic Information Systems 
(GIS) to improve the efficiency of monitoring and managing 
flood disasters (Haq et al., 2012).

In the age of modern technology, integrating information 
extracted through Geographical Information System (GIS) and 
Remote Sensing (RS) into other datasets provides tremendous 
potential for identifying, monitoring, and assessing flood 
disasters (Biswajeet & Mardiana, 2009; Haq et al., 2012; 
Pradhan et al., 2009). Understanding the causes of flooding 
is essential in making a comprehensive mitigation model. 
Different flood hazard prevention strategies have been 
developed, such as risk mapping to identify vulnerable areas’ 
flooding risk. These mapping processes are important for the 
early warning systems, emergency services, preventing and 
mitigating future floods, and implementing flood management 
strategies (Bubeck et al., 2012; Falguni & Singh, 2020; Mandal 
& Chakrabarty, 2016; Shafapour Tehrany et al., 2017).

GIS and remote sensing technologies map the spatial 
variability of flooding events and the resulting hazards 
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Abstract. The coronavirus disease which results from severe acute respiratory syndrome (SARS-COV-2), 
is considered a global challenge affecting millions of people and leading to a global increase in mortality, 
including in Jordan. Therefore, this study aims to analyze the temporal and spatial patterns of the prevalence 
and outbreak of coronavirus in Jordan during six periods, from 1, October 2020 until 31, March 2021 by 
applying geographical information systems. The Moran coefficient was applied in addition to the G* test and 
location quotient (LQ). The results showed the overall pattern for the distribution of cases affected by the 
virus was random since most governorates’ experience increased the focus and prevalence of the pandemic. 
Furthermore, four hot spots were revealed, namely Amman, Irbid, Zarqa, and Balqa’. This study introduced 
new insights into the statistical analysis of the distribution and prevalence of coronavirus in Jordan using 
geographical information systems. This will help planners and decision-makers to predict the dynamics of 
the temporal and spatial transfer of the virus in the future. It will also explain the current situation to set the 
appropriate policies or measures to face the pandemic, as well as reduce its prevalence. Therefore, monitoring, 
evaluating, and planning the usage of geospatial analysis are essential for controlling the spread of COVID-19 
in the country.
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Abstract. Flood is one of the disasters that often hit various regions in Indonesia, specifically in West Kalimantan. 
The floods in Nanga Pinoh District, Melawi Regency, submerged 18 villages and thousands of houses. Therefore, 
this study aimed to map flood risk areas in Nanga Pinoh and their environmental impact. Secondary data on 
the slope, total rainfall, flow density, soil type, and land cover analyzed with the multi-criteria GIS analysis 
were used. The results showed that the location had low, medium, and high risks. It was found that areas with 
high, prone, medium, and low risk class are 1,515.95 ha, 30,194.92 ha, 21,953.80 ha, and 3.14 ha, respectively. 
These findings implied that the GIS approach and multi-criteria analysis are effective tools for flood risk maps 
and helpful in anticipating greater losses and mitigating the disasters.
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1. Introductin
Floods occur when a river exceeds its storage capacity, 

forcing the excess water to overflow the banks and fill the 
adjacent low-lying lands. This phenomenon represents the 
most frequent disasters affecting a majority of countries 
worldwide (Rincón et al., 2018; Zwenzner & Voigt, 2009), 
specifically Indonesia. Flooding is one of the most devastating 
disasters that yearly damage natural and man-made features 
(Du et al., 2013; Falguni & Singh, 2020; Tehrany et al., 2013; 
Youssef et al., 2011).

There are flood risks in many regions resulting in great 
damage (Alfieri et al., 2016; Mahmoud & Gan, 2018) with 
significant social, economic, and environmental impacts 
(Falguni & Singh, 2020; Geographic, 2019; Komolafe et al., 
2020; Rincón et al., 2018; Skilodimou et al., 2019). The effects 
include loss of human life, adverse impacts on the population, 
damage to the infrastructure, essential services, crops, and 
animals, the spread of diseases, and water contamination 
(Rincón et al., 2018).

Food accounts for 34% and 40% of global natural disasters 
in quantity and losses, respectively (Lyu et al., 2019; Petit-
Boix et al., 2017), with the occurrence increasing significantly 
worldwide in the last three decades (Komolafe et al., 2020; 
Rozalis et al., 2010). The factors causing floods include 
climate change (Ozkan & Tarhan, 2016; Zhou et al., 2021), 
land structure (Jha et al., 2011; Zwenzner & Voigt, 2009), and 
vegetation, inclination, and humans (Curebal et al., 2016). 
Other causes are land-use change, such as deforestation and 
urbanization (Huong & Pathirana, 2013; Rincón et al., 2018; 
N. Zhang et al., 2018; Zhou et al., 2021).

The high rainfall in the last few months has caused much 
flooding in the sub-districts of the West Kalimantan region. 
Thousands of houses in 18 villages in Melawi Regency have 
been flooded in the past week due to increased rainfall 

intensity in the upstream areas of West Kalimantan. This 
occurred within the Nanga Pinoh Police jurisdiction, including 
Tanjung Lay Village, Tembawang Panjang, Pal Village, Tanjung 
Niaga, Kenual, Baru and Sidomulyo Village in Nanga Pinoh 
Spectacle, Melawi Regency (Supriyadi, 2020).

The flood disaster in Melawi Regency should be mitigated 
to minimize future consequences by mapping the risk. 
Various technologies such as Remote Sensing and Geographic 
Information Systems have been developed for monitoring flood 
disasters. This technology has significantly contributed to flood 
monitoring and damage assessment helpful for the disaster 
management authorities (Biswajeet & Mardiana, 2009; Haq 
et al., 2012; Pradhan et al., 2009). Furthermore, techniques 
have been developed to map flood vulnerability and extent 
and assess the damage. These techniques guide the operation 
of Remote Sensing (RS) and Geographic Information Systems 
(GIS) to improve the efficiency of monitoring and managing 
flood disasters (Haq et al., 2012).

In the age of modern technology, integrating information 
extracted through Geographical Information System (GIS) and 
Remote Sensing (RS) into other datasets provides tremendous 
potential for identifying, monitoring, and assessing flood 
disasters (Biswajeet & Mardiana, 2009; Haq et al., 2012; 
Pradhan et al., 2009). Understanding the causes of flooding 
is essential in making a comprehensive mitigation model. 
Different flood hazard prevention strategies have been 
developed, such as risk mapping to identify vulnerable areas’ 
flooding risk. These mapping processes are important for the 
early warning systems, emergency services, preventing and 
mitigating future floods, and implementing flood management 
strategies (Bubeck et al., 2012; Falguni & Singh, 2020; Mandal 
& Chakrabarty, 2016; Shafapour Tehrany et al., 2017).

GIS and remote sensing technologies map the spatial 
variability of flooding events and the resulting hazards 
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1. 	 Introduction
The prevalence of a disease is regarded as one of the most 

serious challenges experienced by humanity. This is due to 
the negative effects on people’s lives in all the environmental, 
technological, social, and economic domains at the national 
and international levels (Garchitorena et al., 2017). Also, the 
pandemic diseases that prevailed throughout the world during 
the last few centuries, such as plague, AIDS, flu, measles, and 
malaria have led to the deaths of millions of people (Wagner 
et al., 2014). Currently, the world is confronted by one of the 
most serious diseases ever, namely COVID-19 according to the 
World Health Organization (WHO). This virus first emerged 
on 31st December 2019 in the city of Wuhan, the capital of 
Hubei province. Subsequently, it spreads rapidly throughout 
China and to all the countries in the world, including Jordan. 
As a result, about 136 million cases and 3 million deaths 
were registered at the world level until 31st, March 2021. The 
rapid and wide prevalence of the virus throughout the world 
has become a global concern and crisis despite the increased 
efforts for its control. The records of the WHO suggest that 
North and South America registered the highest numbers of 
cases, followed by Europe, the Eastern Mediterranean, South 
East Asia, and Africa (WHO, 2021). 

This rapid prevalence has resulted in considerable 
psychological consequences, where about (98.54%) suffered 
from severe anxiety and depression due to the high infection 

rate (Kelvin and Rubino, 2020). Furthermore, individuals 
whose ages range between (30-79) years are more exposed 
to the virus, especially when they have underlying health 
problems, such as cardiorespiratory diseases, diabetes, blood 
pressure, and cancer (Liu et al., 2020). Meanwhile, the age 
categories over 50 years are more exposed to death due to 
coronavirus as compared to the other categories (Yahya et al., 
2020). 

The prevalence of diseases, especially infectious ones, 
takes on a spatial dimension, therefore, experts in general 
health can determine how the infection is transmitted at the 
national and international levels by following the paths of 
human communication (Mackey et al., 2014). In this regard, 
the geographical information system and spatial maps are 
considered effective analytical tools, which can be viewed as 
being basic for knowledge, prevention, and therapy. These 
instruments can also be used as a visual representation that 
helps draw the maps of the geographical distribution of the 
pandemics and predicts the areas exposed to risks in the future 
in order to give priority to prevention and medical treatment. 
As for the spatial analysis, the risks of diseases as well as the 
directions of their prevalence across time and space can be 
evaluated, while the spots of infection and prevalence can 
also be determined (Kandwal et al., 2009; Lyseen et al., 2014). 
Furthermore, geographical information systems are considered 
a basic tool for several educational programs that deal with 
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