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CHAPTER |
INTRODUCTION

1.1 Background

1.1.1 Mortality rate

Mortality rate is one of the quality-of-life indicators that can be used as a measurement
of social well-being and success across all regions throughout the country. Not only will High-
quality data on the causes of death lead to a more profound analysis for improving health status,
but it will also be useful when determining the national budget allocation. At a collective level,
poor health hinders economic and social development as it derives valuable human capital from

the society. Thus, it is important for government to have access to such high-quality information

in order to reduce mortality rate.

According to the World Health Organization (WHQ), causes of death can be classified

into 3 main groups:

¢ Group I: Communicable, maternal, perinatal, and nutritional conditions
¢ Group Il: Non-communicable diseases

¢ Group llI: Injuries

The leading causes of death of each group vary from time to time, depending on various

ranges of economic, social, and other related factors.

Top 10 global causes of deaths, 2000 Top 10 global causes of deaths, 2016
Deaths (millions) Deaths (millions)
o 2 - 6 8 10

0 2 B 6 8

ischaemic heart disease

BINEN - a1
Chronic obstructive pulmonary disease
Lower respiratory infections I

Alzheimer disease and other dementias I

schaem ic heart disease

Trachea, bronchus, lung cancers NN
Co

Disbetes melitus -

Road injury

T
Diarrhoea! diseases NN
S

Source Gotw Mesth Extmates 2016 Dratna by Cout

Figure 1 Top 10 global causes of death in 2000 and 2016

Source: World Health Organization

Figure 1 shows that, the top 2 leading causes of death in 2000 and 2016 are ischemic
heart disease and stroke, both of which are non-communicable diseases. Figure 1 also shows

that, in the year 2000, the first Type: communicable, maternal, perinatal, and nutritional



conditions, represents the highest portion among the top 10 leading causes of death,

comparing to non-communicable diseases and injuries combined.

1.1.1.1 World’s mortality rate
According to Table 1, ischemic heart disease had remained the top leading cause of
death between the years 2000 - 2016. Malignant Neoplasms and stroke are the leading 2 - 3
respectively, whereas other leading causes of death are comparatively high, they are still

significantly lower than the top three.

Table 1 Global crude death rates per 100,000 population by cause

Global

Reason 2000 2010 2015 2016
Ischaemic Heart Disease 115 122 126 127
Malignant Neoplasms 114 117 119 120
Stroke 84 78 77 78
Respiratory Diseases 60 51 51 51
Diabetes Mellitus 15 19 21 21
Road Injury 19 19 19 19
Tuberculosis 28 20 18 17
Kidney Diseases 12 14 16 16
HIV/AIDS 24 21 14 14
Self-Harm 13 11 11 11
Drowning 7 5 4 4
Others 363 302 288 286
Total 853 779 763 763

Source: World Health organization

In 2000, the top 3 leading causes of death which were Ischemic Heath Disease,
Malignant Neoplasms, and Stroke, accounting for 36% of the global causes of death. It
increased significantly to 43% by 2016, as shown in Figure 2, presenting challenges to all
governments to act against this fast-increasing number.

World's Portion of Death by Reason
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Figure 2 Global crude death percentage by cause

Source: World Health Organization



1.1.1.2 Thailand’s mortality rate

According to the Burden of Disease Research Program Thailand (BOD Thailand), which
collects and summarizes Thailand’s deaths by cause every 5 years, the top 3 leading causes
of death in Thailand are Cancer (Malignant Neoplasms), Ischemic Heath Disease, and Stroke.

Table 2 and Figure 3 also show that the mortality rate caused by the top 3 leading causes of

death had increased annually during 1999 — 2014.

Table 2 Thailand’s number of deaths by cause

1999 2004 2009 2014
Cancer (Malignant Neoplasms| 64,814 85,681 83,830 96,988
Stroke 46,434| 52,823| 52,153| 61,448
Ischaemic heart disease 21,227 26,144 35,348| 40,128
Other 273,101 275,127 259,310| 286,762
Grand Total 405,576| 439,775 430,641| 485,326

Source: Burden of Disease Thailand
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Figure 3 Thailand’s number of deaths by cause
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Figure 4 shows that the top 3 leading causes of death, accounting for 32% in 1999, and had

increased to 41% by 2014.
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Figure 4 Percentage of Thailand’s deaths by cause

Source: Burden of Disease Thailand

1.1.2 Thailand’s healthcare service classification

For the healthcare classification, healthcare centers in Thailand operate in both the
public and private sectors. Most of the public healthcare centers are operated by the Ministry
of Health of Thailand while private healthcare centers are under the control of the Medical
Registration Division under the Department of Health Service Support of the Ministry of Public
Health. However, Bangkok as the capital operates differently than other provinces. In Bangkok,
the proportion of private healthcare centers is higher than other provinces. In addition,
government healthcare centers in Bangkok are still under the supervision of government
agencies and other government organizations widely, including the military, universities, local
governments and the Thai Red Cross (Ministry of Public Health, 2015). This diversified
healthcare center management agency can lead to inconsistent healthcare services when
transfers or referrals between healthcare centers are required.

To guarantee that people can access to appropriate health services throughout
Thailand, The National Health Security Office (NHSO), one of the departments under the
Department of Health, has managed and assessed the health service system throughout the
country. Healthcare services are divided into 13 regions of the NHSO (National Health Security
Office, 2018) as shown in Figure 5. Each region of the NHSO approximately covers 4-6
provinces. The population of 4-6 million people in Bangkok covered by NHSO Region 13, while
NHSO Region 1-12 cover other provinces throughout Thailand. The benefits of establishing
these health zones are reflected in each region's ability to manage itself. This gives each region
more flexibility in managing and designing its own development plans to suit that region, rather

than having to follow the same central guidelines of the Ministry of Public Health. NHSO Region



13, covering Bangkok, has also established 22 service plans for each disease care, including
stroke by coordinating with the healthcare centers and related persons. Stroke service plans is
also designed to share information with relevant partners. (National Health Security Office

Region 13, 2018Db).

12

Figure 5 13 NHSO Regions in Thailand
Source: National Health Security Office, Ministry of Public Health 2018

1.1.3 Bangkok

Bangkok is the capital city and the most populous city of Thailand. The city covers an
area of 1,568.5 square kilometers in central Thailand and has a population of approximately
10.723 million in 2021 (worldpopulationreview.com, 2020), which is 15.43% of the country's
population. Bangkok's rapid growth coupled with a little urban planning. This results in unstable
urban conditions and inadequate infrastructure. As a megacity with a population of over 10
million people, Bangkok has its own characteristics that distinguish it from other provinces in
Thailand, including high cost of living and a fast-paced lifestyle.

Bangkok traffic is also recognized for congestion and confirmed by data from the INRIX
Global Traffic Scorecard (INRIX Inc, 2018) — a report compiled by a private company that
measures the impact of motorist congestion by estimating the total number of hours that people
travel. The result shown the average spent hours on congestion in each city—showing that
Bangkok ranks 11" among the busiest urban areas worldwide with an average congestion level

of 23% and the highest 64 hours spent on congestion per year. Despite having an extensive



network of expressways, inadequate road networks and heavy use of private cars have led to
chronic and crippling traffic. As a result, the journey time from source to destination takes longer

than expected.

1.1.4 Time sensitive disease
Time sensitive disease is a disease that must be cured within a specific timeframe or
else the patients would be in worse condition. The Time sensitive disease can be divided into 4

categories as shown in Figure 6 (Salhi et al., 2014).

Cardiac
arrest

STEMI

Figure 6 Types of time sensitive disease

® Stroke: A stroke occurs when the brain is deprived of blood supply. A stroke is
sometimes called a "brain attack." If blood flow is cut off for longer than a few seconds,
the brain cannot get nutrients and oxygen. This can result in permanent brain damage.
Stroke can be caused either by a clot obstructing the flow of blood to the brain (called
an ischemic stroke) or by a blood vessel rupturing and preventing blood flow to the
brain (called a hemorrhagic stroke). A TIA (transient ischemic attack), or "mini stroke",
is caused by a temporary clot.

® Acute coronary syndrome (ACS): Any Type of clinical symptoms compatible with acute
myocardial ischemia, including unstable angina (UA), non—ST-segment elevation
myocardial infarction (NSTEMI), and ST-segment elevation myocardial infarction
(STEMI). ACS is commonly known as ST-elevation myocardial infarction or STEMI,
which is a more precise definition for a type of heart attack. STEMI is caused by a
prolonged period of blocked blood supply. Due to decreased blood flow in the coronary

arteries such that part of the heart muscle is unable to function properly, which can


https://www.stroke.org/en/about-stroke/types-of-stroke/ischemic-stroke-clots
https://www.stroke.org/en/about-stroke/types-of-stroke/hemorrhagic-strokes-bleeds
https://www.stroke.org/en/about-stroke/types-of-stroke/tia-transient-ischemic-attack

usually affect a large area of the heart. STEMI has a substantial risk of death and
disability. It calls for a quick response.

Sudden Cardiac arrest: It is the abrupt loss of heart function in a person who may or
may not have been diagnosed with heart disease. Cardiac arrest can happen in
sudden, or in association with other symptoms. Cardiac arrestis often fatal if
appropriate steps are not taken immediately.

Sepsis: A serious condition that occurs when a bloodstream infection leads to multiple
organ failures.

Source: “American Heart Association” and “US National Library of Medicine”

Considering the aforementioned data on mortality rate in Thailand, this research will

focus only on Stroke, which is considered the leading cause of death of Thai people. The

relationship between total time-to-treatment and mortality rate will be assessed. The number of

healthcare centers and healthcare facilities in Bangkok will be also determined.

1.1.5 Stroke
1.1.5.1 Path of patient presentation and the total time to stroke treatment

For stroke, the treatment process finishes after the patient get a recombinant tissue

plasminogen activator (rt-PA), or as known as the “needle”, which has been the standard of

care for treatment of stroke for several years. Figure 7 also shows the process of how a stroke

patient get to treatment.

Direct to a healthcare center with rt-PA service: The patient calls an Emergency
Medical Service (EMS) to pick him up at the onset scene or goes to a healthcare center
by himself. Medical staff will perform a primary check whether the patient is having a
stroke. If the patient has a stroke, they will then get the rt-PA at the healthcare center.

Via a healthcare center without rt-PA service: The patient travels by himself or the EMS
delivers him to a healthcare center without rt-PA. Medical staff will perform a primary
check whether the patient is having a stroke. In case the healthcare center does not
have the equipment to perform the primary check for stroke, the patient will be

transferred to a healthcare center with rt-PA immediately by EMS and the initial



healthcare center will report his symptoms to the destination in order to prepare the
facility.

In this research, EMS delivery model is a suggested delivery model for transferring a
patient with stroke symptoms to a healthcare center equipped with facilities and educated staff
who can manage the disease. In Bangkok, EMS is offered from both the private and public
sectors. There are several EMS providers, but the prevalent ones are Narenthorn EMS center

and Erawan EMS center which are the major public EMS providers in Bangkok.

Recheck or give rt-PA

- Go to Healthcare Center with /f
m rt-PA by ambulance
() ()
Call for
ambulance
/ Go to Healthcare Cen

Go to Healthcare
Centerwithout rt-PA
Cannotdo
primary check

Figure 7 Flow chart of a stroke patient delivery model in NHSO Region13

1.1.5.2 Healthcare center for stroke

In this research, healthcare centers include hospital, public health center and health
institution which support stroke service plan in NHSO Region 13 so the term “healthcare center”
will be used in this research. In Bangkok, healthcare centers for stroke are categorized by their
levels of ability to perform stroke treatment procedure. The first type of center is the
Comprehensive Stroke Center, which is commonly located in main healthcare centers. The
Comprehensive Stroke Centers are equipped to perform diagnosis and treatment for patients
who may have strokes. Another type is the Primary Stroke Center which is normally located in
sub-healthcare centers. This type of center will transfer unmanageable patients to the first type

(Stroke Service Plan National Health Security Office Region 13, 2018).



1.2 Research objective

The objective of this research is to identify service areas of healthcare centers in
Bangkok for stroke patients with symptoms by measuring the existing prehospital practice,
using Emergency Medical Services (EMS). The result will suggest the proper locations or

network of healthcare centers equipped for stroke patient treatment procedure.

1.3 Scope of study

This exploratory research focuses on treatment accessibility for patients with one of time
sensitive diseases, stroke, within the healthcare centers located in Bangkok, the capital city of
Thailand. Since the data of healthcare centers in Bangkok is scattered, the data from the stroke
service plan of NHSO Region 13 from National Health Security Office (NHSO), which represents
Bangkok, will be utilized. In this research, the EMS model will be used to indicate the time spent

in delivering a patient from an onset scene to a healthcare center equipped with rt-PA

1.4 Expected contribution

The outcome of this research has the potential to be beneficial and useful for both
operational and academical contributions.

In term of operational contribution, the result of this research will be beneficial to the
Stroke service plan of NHSO Region 13 in helping them specify whether the main service areas
of existing prehospital in Emergency Medical Services (EMS) for stroke cover all areas in
Bangkok. The NHSO Region 13 will also be able to re-arrange the current srtoke healthcare
center networks to maximize the current facilities to support stroke patients. For EMS providers,
the data from this research can suggest the potential base locations within the unserved areas
and can also suggest where the nearest healthcare center is in each area so that EMS providers
can get to in order for the stroke patients to receive the rt-PA treatment within the time allowance.

In terms of academic contribution, this research fills the literature gap by utilizing actual
transportation and logistics data and then use GIS information to determine healthcare network

coverage in a metro area. The methodology can be extended and applied to other areas.
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CHAPTER I
LITERATURE REVIEW

2.1 Time required for the patients

2.1.1 Onset time to treatment and golden hour of prehospital for stroke

There is no question that certain emergency conditions require rapid, resourced-
intensive bundled care to alleviate the disease. However, some diseases require a more limited
time to get the treatment; ST-Segment Elevation Myocardial (STEMI), Stroke, Cardiac Arrest and
Septic Shock.

This research will focus on Stroke, which is the leading cause of death of Thai people
(Table 2). This research will also focus on the onset time until the patient gets to the proper
treatment.

Werner Hacke et al. (2008) say that the golden hour is the time to produce excellent
results with significantly lower morbidity and mortality rates. For stroke, this was adjusted from
3 hours to 4.5 hours from onset of symptoms until treatment. While the use of recombinant tissue
plasminogen activator (rt-PA) has been the standard treatment for stroke for many years.
However, according to Rajiv Advani, Halvor Naess, and Martin W. Kurz (2017), patients treated
within one hour of onset symptoms can lead to great results and there was no incidence of
iatrogenic bleeding. From healthcare center admission to rt-PA or Door-to-Needle time (DTN),
it took about 1.5 to 3.0 hours and patients, showing up in healthcare centers within the first 60
minutes of onset of symptoms are most likely to benefit from recurrent therapy (Saver et al.,
2010). The golden time from onset to healthcare center should be within 1 hour.

Leon-Jiménez et al. (2014) found that factors associated with very early arrival (<1 hour)
included having a family history of ischemic heart disease and a personal history of migraines.
Delayed healthcare center arrivals were also found to be associated with stroke and alcoholism.
This research leads to improvements in systems or processes to shorten the prehospital stage.
Some studies have focused on improving the transport of emergency medical services (EMS)
that are of the utmost importance. Hospital prenotification was also associated with faster stroke
response in healthcare center and represents a logical goal for EMS quality improvement efforts

(Oostema, Nasiri, Chassee, & Reeves, 2014).
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2.1.2 Prehospital time for patients of time sensitive disease in Bangkok

Much effort in the stroke treatment community has been devoted to reduction of door-
to-needle times. However, Pulvers and Watson (2017) revealed that the median onset-to-door
times and the percentage of stroke patients arriving before the logistically critical 3 hours have
shown little improvement in the past two decades. In Thailand, the research for prehospital of
stroke tends to focus on developing the stroke fast track program which is a healthcare center
system designed to allow medically trained personnel at the healthcare center identify patients
with stroke early on in order to take proactive measures for prompt diagnosis and management
with the stroke team. Moreover, building the stroke unit is a critical component towards the
betterment of stroke care in the country (Suwanwela, 2014).

From the above, most of the studies focus on reducing onset-to-door by improving the
process between their current and new facilities or healthcare centers but do not mention if the

patients in the interested areas can get rt-PA within the time allowance or not.

2.2 Service areas of healthcare centers in Bangkok

2.2.1 General disease

The service plan for diseases in Bangkok is divided into 22 sections, responding for
each disease. Since patients of each disease present different symptoms, they need different
types of facility to handle. Therefore, the service area for each disease is divided by its readiness
of staff and facility. Most of the service plans have certain service areas by using both cluster
districts and networks with big healthcare centers (National Health Security Office Region 13,

2018b).

2.2.2 Time sensitive disease - Stroke

Considering the whole chain in Chapter I, the stakeholders in this study include patients
(and relatives), EMS providers (e.g. ambulance service), and healthcare centers in Bangkok.
All previously mentioned will be responsible for the accessibility of the patients from the scene
of emergency until the patient get the stroke treatment, rt-PA (Needle). To support the patients,
this research will focus on the factors which affect the activity of patients from the onset scene
of emergency to the healthcare centers (onset-to-door). The relevant factors effecting

accessibility of stroke patients to treatment are shown as below.
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¢ Acknowledgement of patients and relatives: According to Wongwiangjunt Sattawut,
Chulaluk Komoltri, Niphon Poungvarin, and Yongchai Nilanont (2015), only one-
third of patients were aware of stroke symptoms and only one in six patients use
emergency transportation. Public educational campaign is needed in order to
increase community awareness of stroke warning symptoms and the urgently
needed emergency medical services.
® The healthcare centers’ path and networks for treatment: From the meeting report
of the NHSO Region 13 in August 2018 (National Health Security Office Region 13,
2018a), each of the healthcare centers in Bangkok develops its own path to
healthcare center by their personnel. This leads to a difficult understanding for
patients since the prehospital time can be longer when they are not familiar with the
path of the healthcare center that they intend to receive the service. The paths for
stroke patients are shown in Figure 7.

¢ City planning: The Department of Local Administration, who is responsible for the
city plan, has set up a guideline on service area of each healthcare center which
should cover 10 kilometers from the healthcare center for general treatment
(Department of Local Administration Ministry of Interior, 2010). However, Bangkok
Metropolitan, an agency that is responsible for Bangkok city plan, has no specific
guideline for healthcare center locations and their service areas (Ministry of Interior,
2013). Healthcare centers in Bangkok are located mostly in the area with intense
population, which is beneficial for people living in the area, while there might be a
disadvantage for the people living far from the city.

The service area for each healthcare center (destination) is derived from the distance
of the healthcare center but does not concern the location of patient (origin). This highly affects
time sensitive disease patients who will, obviously, need timely treatment. For stroke, most
researchers aim to reduce time-to-door with the process improvement. This can lead to an
expansion of service area of each healthcare center. However, there has not been any

researches studying the actual service area of each healthcare center, and identify the

unserved area in Bangkok.
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2.3 Mean of transportation

2.3.1 Transportation route

There are a number of researchers who discussed the path to healthcare center, of
which the detail is different in each area. According to Doggen et al. (2016), patients in the
stroke group arrived at the stroke unit through 10 different paths. Some prehospital paths were
frequently used. 65 % of all events, an ambulance was involved, which is a much higher rate in
comparison with other countries. For the paths involving an ambulance, either alone or in
combination with another healthcare provider, time intervals were short. In the other hand, the
time intervals of other paths without ambulances were longer and differed considerably in
duration. A major part of the overall prehospital delay was caused by patients themselves, as

they waited a long time before seeking medical advice.

2.3.2 Emergency Medical Services (EMS)

There is some research that has focused on ways to improve EMS transportation.
Hospital prenotification procedure (PNP) is also associated with faster stroke response in
healthcare center. and represents a logical goal for EMS quality improvement efforts (Oostema
et al., 2014).

From Gache, Couralet, Nitenberg, Leleu, and Minvielle (2013), EMS is recommended
for people with stroke symptoms since the time elapsed between symptom onset and brain
imaging is significantly shorter in the case of EMS transport. Patients who called EMS had
access to timely brain imaging 2.7 times more often than patients who used self-transportation.
However, according to Yuwares Sittichanbuncha, Thidathit Prachanukool, Prakit Sarathep, and
Kittisak Sawanyawisuth (2014), EMS in Thailand is still limited despite its establishment more
than 20 years ago. Most EMS systems have insufficient medical personnel and medical
equipment in addition to the lack of knowledge of medical personnel. In the emergency room,
overcrowding is the most common problem while the problem with medical equipment,
cooperation with other organizations and communication equipment is the main problems in
terms of prehospital EMS. Sattha Riyapan, Jirayu Chantanakomes, and Onlak Ruangsomboon
(2020) also found that 13.8% of EMS patients delivered to Siriraj Hospital in Thailand were stroke
case.

Bangkok is the capital of Thailand with around 10 million residents. Thus, there are both

facilities supported by the government and private sector which serve different groups of
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patients (or customers). The data from National Institute for Emergency Medicine, as shown in
Figure 8, reveals that the number of emergency vehicles has increased slightly in the past 4

years.
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Figure 8 Number of registered vehicles for emergency of area 13

National Institute for Emergency Medicine (NIEM) was established as a leading agency
to improve emergency medical service systems and assess data on the progression of certain
basic prehospital care requirements in Thailand (Suriyawongpaisal, Aekplakorn, &
Tansirisithikul, 2014). However, most of the service providers develop their services, the fast-

track program, by themselves.

2.4 GIS mapping for service area of healthcare centers in NHSO Region 13

Geographic Information System (GIS) for health resources is a system that displays
geographic locations of both public and private healthcare centers, including public health
agencies. GIS for health resources provides practical information for healthcare centers in the
area, by locating them in the database which can be saved and edited. The users can also
search for medical facilities based on their symptoms and conditions on the website
http://gishealth.moph.go.th as shown in Figure 9. Development of this system is a collaboration
between the Bureau of Policy and Strategy, Ministry of Public Health, and the Office of Health

Information System Development.


http://gishealth.moph.go.th/
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Figure 9 Healthcare centers list in Bangkok

From the above GIS data, the users can look for locations of the nearest healthcare
center. However, it might not be the fastest route especially when traffic is concerned. A. Murad
(2018) studied healthcare service area of a private hospital in Jeddah city by using GIS function,
including network analysis and overlay analysis. He has also extended the application to

healthcare planning field.

2.5 Gap in literature

The problem with the abovementioned literature review is that most of the previous
literature involved operation of healthcare service but did not mention academic element. To
further extend the benefits of this research, more academic literature that is relevant to this study
will be discussed and explored to retrieve full academic benefit.

Considering the current literature academically, we found that there have been no
studies like this research. In this research, our methodology is to use GIS analysis, which is
widely adopted in the healthcare service exemplified by the study of A. Murad (2018) about
healthcare service area of a private hospital by using GIS. However, the difference is that this
research includes information of traffic from open-source data which P Huston, VL Edge, and E
Bernier (2019) indicated that open-source data could play a crucial role in public health study.
Moreover, there has been no record of previous study related to healthcare service that used
an open-source traffic data similar to this research. Furthermore, in Chapter 4, Data Analysis
and Result, also suggests the solutions which is to expand the service area. In this research,
we also provide solution by following Farinella, Saitta, and Signorino (2011) who conducted a

study about stroke network in ltaly and found that network should be implemented with



16

consideration of culture and standards in the interested area. Lastly, the study from Alberts,
Latchaw, Selman, Shephard, and Hadley (2005) also confirmed the criteria that we used in this
research, which is using rt-PA to group healthcare center.

In term of academic, when measuring the service area using GIS, we found that most
of studies related to healthcare does not focus or mention the integration of open-source data
in speed and model adjustment in order to improve the service area. This study will help show
the integration of data so the reader can apply to the next research.

From the aforementioned stroke service areas in Bangkok, there has been no evidence
of a study on stroke service areas in Bangkok using GIS analysis and information of traffic
speed from open-source data. Therefore, this study aims to fill the gap from the previous studies
and provide data on stroke service areas in Bangkok as well as identify the unserved areas

which require more support.



17

CHAPTER Il
RESEARCH METHODOLOGY

In this chapter, we will discuss methodologies used in this research which will lead to

GIS analysis and mapping of the stroke service area of each healthcare center in Bangkok.

3.1 Research questions
There might have been some researches concerning the improvement of healthcare
center services for patients with stroke, but the question this research aims to solve is whether
the current healthcare center facilities and service areas cover all areas in Bangkok. This
research aims to answer the following questions:
® What are the service areas for stroke treatment of the healthcare centers in the
Stroke service plan of NHSO Region 13 using Emergency Medical Service (EMS)?
® How can the service areas for stroke treatment in Bangkok be improved by
maximize utilization of resources, which are the current healthcare centers in the

Stroke service plan of NHSO Region 13, using EMS?

3.2 Study area

The study focused on healthcare centers located in Bangkok which is under the NHSO
Region 13. However, Bangkok consists of a high proportion of private healthcare centers and
government healthcare centers are under the supervision of many government agencies.
Therefore, it is difficult to find information from each agency separately, including information
about available stroke facilities. Thus, the data used in this study came from the Stroke Service
Plan Committee of NHSO Region 13, which represents Bangkok. Although NHSO Region 13
collected data from healthcare centers located in Bangkok but it can't get information from every
healthcare center in the city. The problem persists in terms of linking information between
healthcare centers. This study will examine the NHSO Region 13’s healthcare centers and their
links within the prevalent delivery models in Bangkok. As a result, the result from this study of
this stroke service area will show only in the Bangkok area and will not show in other nearby

provinces.
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3.3 Research design

This research will follow the research design flow as shown in Figure 10.

Demand
* Population Data
* Land Area

Means of Transportation
* Traffic Speed
* Delivery Model

Supply
* Healthcare Center Location
* Healthcare Center Facility

1. Data Collection

Delivery Model
2. Fill data in model « Fill all data in each model
* Find remaining time for Stroke
Service area
l

GIS Program
+ Transportation time on Road
L * Distance

4, Data Analysis Service Area

3. GIS Program Application

Figure 10 Research design flow

3.4 Data preparation

To create a healthcare center’s GIS model, we gathered relevant data with a focus on
stroke to run the delivery model. This is to verify that the various models can be used in the
actual situation.

The main inputs to this study will be demand and supply for stroke services with
appropriate Means of Transportation as shown in Figure 11. This includes speed and delivery

data collected and selected for this delivery model.

Demand
* Population Data
* Land Area

Means of Transportation
* Traffic Speed
* Delivery Model

Supply
* Healthcare Center Location
* Healthcare Center Facility

Figure 11 The correlation of input data in GIS

As shown in Figure 11, This study will show the current relationship between the three types
of factors and will provide advice on adapting stroke facilities and networks to accommodate

the dense population in Bangkok.
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3.4.1 Data and sources of data
All three types of data were selected to analyze delivery patterns in this study.
3.4.1.1 Demand
The demand for this study comes from the population density in Bangkok by comparing
with the service area of each healthcare center to identify the number of people the current
health center can facilitate. Population data is classified by district level and sub-district level.
¢ Population data
There are 2 sources of population data in Bangkok
O BMA data: Bangkok Metropolis (Bangkok) is the local government agency
of Bangkok. (also known as Krung Thep Maha Nakhon) which collects and
registers official demographic information in Bangkok according to the
number of household registrations This information management is carried
out every year as it is organized.
O NSO data: The National Statistical Office (NHSO) under the Office of the
Prime Minister, responses for the population census and counts the heads
of each person living in Thailand by place of residence. It also manages an
integrated and standardized management of statistics to support the
country's competitiveness and development. As data are collected in the
form of decennial census, the latest data set is 2010 (The National
Statistical Office).
¢ Landarea
The information of land area can be obtained from the achieve of the Bangkok
Metropolitan Administration (BMA). Bangkok occupies 1,568 square kilometers
(605.7 square miles) in the Chao Phraya River delta in central Thailand. Bangkok is
divided into 50 districts (Khet, equivalent to Amphoe in the other provinces), of which

are further subdivided into 180 sub-districts.


https://en.wikipedia.org/wiki/Chao_Phraya_River
https://en.wikipedia.org/wiki/Central_Thailand
https://en.wikipedia.org/wiki/Districts_of_Bangkok
https://en.wikipedia.org/wiki/Amphoe

20

3.4.1.2 Supply
This study will rely on the lists and data of healthcare centers registered in the stroke
service plan of NHSO Region 13. There are a total of 111 registered healthcare centers as

shown in Figure 12.
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Figure 12 Healthcare centers in the stroke service plan of NHSO Region 13

Since each healthcare center has different facilities for stroke services, in this study, we
therefore grouped each healthcare center into categories based on their availability for stroke
treatment. To create a delivery model, in NHSO Region 13, each healthcare center will develop
its own facilities to support stroke services. This may cause difficulty in categorizing the services
offered by each healthcare center. Therefore, NHSO Region 13 Stroke Service Plan Committee
divided healthcare centers into three levels according to the availability of medical facilities for
stroke treatment. Level 1 includes healthcare centers with general care facilities for stroke
treatment. Level 2 includes healthcare centers capable of providing 24-hour rt-PA, while Level
3 includes healthcare centers that can provide rt-PA and thrombectomy 24 hours a day
(Department of Health Service Support Ministry of Public Health, 2020).

In addition, in NHSO Region 13, some healthcare centers have developed their own

stroke networks with a focus on patient referral and knowledge and resource sharing. At



21

present, there are 8 networks of NHSO Region 13, each of which has 1 main healthcare center
and has a different number of member healthcare centers, as shown in Figure 13. Each network
will develop its own rules and regulations to accommodate each other's forwarding process.

This is to reduce the time of patient transfer and increase efficiency within the network.
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Figure 13 Healthcare centers with networks in the stroke service plan of NHSO Region 13

3.4.1.3 Means of transportation

In linking supply and demand, proper means of transportation play an important role.
Information about traffic speeds and stroke delivery model are gathered from various sources.
That can provide reliable and up-to-date information for each delivery mode.

Bangkok is known for its congested traffic. The effect of traffic on vehicle speed is
critical in the treatment of time-sensitive diseases such as stroke. In this study, traffic data will
come from the Intelligent Traffic Information Center (iTIC) Foundation (iTIC, 2020), which is
officially approved and registered by the Department of the Interior as a non-profit organization
that collects public traffic data from both sources of public and private sectors to develop high
quality real-time traffic reports. In term of data, according to P Huston et al. (2019) open-source
data plays a crucial role in public health study. Public health open-source data, for example,

offers easy-to-use tools for accessing and viewing public health data pertaining to chronic
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diseases, mental health, risk and protective factors and associated determinants of health.
However, it does not include data about traffic that might affect time to healthcare center. In this
study, we will use open-source data from iTIC to calculate traffic which support our model. iTIC
services were established to reduce traffic congestion, increase road safety, and improve the
efficiency of logistics systems in Thailand. iTIC collects and processes public traffic data from
both the government sector(CCTV footage) and personal data sources from taxi, bus, logistics
and mobile checkpoints. The aggregate traffic data is processed to add value before it is
released to the public. The study extracted iTIC probe data from 2017-2019, particularly
focusing on track and interval speeds.

The transport model for transporting stroke patients in Bangkok can be divided into two
models as follows: In the first model, patients will use an ambulance or emergency medical
services (EMS) to go directly to the healthcare center. The Stroke Network will develop a
prehospital notification procedure (PNP) with primary EMS providers, which will shorten time in
the emergency department (ED). Non-network healthcare centers do not have such a
procedure. For the latter model, patients will travel to the healthcare center by themselves by
other means (Sattha Riyapan, 2019).

For mapping the GIS network, we used GIS data of the Bangkok map and road network
from the BMA GIS Data Center (BMA GIS Center, 2020), which is managed by the Bangkok
Metropolitan Administration (BMA). The BMA GIS Data Center provides GIS data in the
ShapeFile with a map scale of 1:20,000. A shapefile is a type of geographic data stored in vector
format. It has three types of attributes: points, lines, and polygons. Each part is separated into

different layers.

3.4.2 Data preparation
Preprocessing of the data is essential for solid modeling. It ensures that the necessary
information is sufficient and correct for the GIS modeling in question. The purpose of
preprocessing is to remove any erroneous or meaningless data, to ensure data integrity before
entering it into a GIS program and to divide the data into types interested in the study.
3.4.2.1 Demand
Demand data includes population and land data in Bangkok at both district and sub-

district levels. The BMA demographics come from those who registered households in Bangkok
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only and do not take into account unregistered residents in the city(National Statistical office,
2019). Therefore, for the purposes of this study, NSO data will be used as it will include the
unregistered population in the report. This will show the demographics of Bangkok more
precisely. Population data for both BMA and NSO are shown in Figure 14. However, since the
latest data of NSO is from 2010 and NSO has announced that the survey will be suspended in
2020 due to the epidemic situation of the virus COVID-19(National Statistical office, 2020). In
this study, we use information from Worldpopulationreview.com which projected population
data for 2020 using NSO data. This 2020 data will be allocated at the sub-district level using
Bangkok data, showing the number of registered household members in Bangkok in 2020 as
shown in Table 3.

Population ( million)

. Bangkok Population by Source of Data

P P > DD P D A B \’Q,"’»,\‘"\;,\’p»b\‘?
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Figure 14 Bangkok's population data of BMA and NSO

Table 3 Bangkok’s population data by sub-district using NSO data in 2020

L No. of Sub- Population per Area . No. of Sub- Population per Area
District L - District L -
District | Population | Area (km2) | Pop/km2 District | Population | Area (km2) | Pop/km2

1 BangBon 4 176,008 34.7 5,066| | 26 iLat Phrao 2 209,658 21.9 9,591
2 BangKapi 2 451,260 28.5 15,823 | 27 Min Buri 2 286,102 63.7 4,495
3 iBangKhae 4 369,144 44.5 8,305/ | 28 iNong Chok 8 213,061 236.3 902
4 BangKhen 2 311,287 42.1 7,389 29 {Nong Khaem 2 244,263 35.8 6,817
5 iBangKho Laem 3 165,152 10.9 15,124| | 30 ;Pathum Wan 4 107,050 8.4 12,790
6 :Bang Khun Thian 2 350,861 120.7 2,907| | 31 {Phasi Charoen 7 250,535 17.8 14,051
7 iBangNa 2 230,485 18.8 12,267 32 Phaya Thai 2 162,181 9.6 16,903
8 (Bang Phlat 4 221,157 11.4 19,451 33 (Phra Khanong 2 181,300 14.0 12,963
9 iBangRak 5 64,363 5.5 11,639| | 34 (Phra Nakhon 12 71,976 5.5 13,016
10 {Bang Sue 2 168,719 11.5 14,614 | 35 (Pom Prap Sattru Phai 5 53,631 1.9 27,645
11 :Bangkok Noi 5 201,170 12.0 16,834 36 Prawet 3 279,429 52.5 5,323
12 {Bangkok Yai 2 113,594 6.2 18,381 37 {Rat Burana 2 140,090 15.8 8,872
13 {Bueng Kum 3 172,173 24.3 7,082| | 38 |Ratchathewi 4 138,131 7.1 19,373
14 {Chatuchak 5 422,420 329 12,832 | 39 {Sai Mai 3 269,744 44.6 6,045
15 {Chom Thong 4 250,518 26.3 9,536| | 40 (Samphanthawong 3 26,352 1.4 18,690
16 |Din Daeng 2 200,871 8.4 24,045| | 41 {Saphan Sung 3 152,502 28.1 5,422
17 {Don Mueang 3 272,803 36.8 7,413| | 42 Sathon 3 175,753 9.3 18,837
18 {Dusit 5 130,267 10.7 12,220| | 43 Suan Luang 3 298,300 23.7 12,598
19 Huai Khwang 3 213,934 15.0 14,234| | 44 iTaling Chan 6 173,282 29.5 5,878
20 :Khan Na Yao 2 160,988 26.0 6,197| | 45 {Thawi Watthana 2 114,495 50.2 2,280
21 iKhlong Sam Wa 5 279,611 110.7 2,526| | 46 (Thon Buri 7 197,442 8.6 23,093
22 iKhlong San 4 122,825 6.1 20,302| | 47 ThungKhru 2 190,803 30.8 6,205
23 iKhlong Toei 3 227,647 13.0 17,511 | 48 {Wang Thonglang 4 284,278 19.3 14,756
24 :Lak Si 2 212,452 22.9 9,298| | 49 {Watthana 3 217,186 12.6 17,278
25 LatKrabang 6 380,422 123.9 3,071] | 50 ;Yan Nawa 2 231,742 16.7 13,910

Total 180 10,539,415 1,568.5 11,836
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3.4.2.2 Supply
In addition to these healthcare center levels in NHSO Region 13, we can also classify
additional healthcare center levels according to the availability of stroke facilities: CT scan/MRI,
rt-PA (24-hour service and not 24 hours) and thrombectomy services as seen in Table 4 and
Appendix A. Based on the fact that rt-PA is the standard of care for stroke patients, we divide
healthcare centers into 2 types: healthcare centers that serve rt-PA (Type A/B) and healthcare

centers that don't offer rt-PA (Type C/D).

Table 4 Number of healthcare centers disaggregated by the levels of NHSO Region 13 and
the rt-PA facilities available

Healthcare Center’s facility for Stroke
A L C D
Healthcare Bl B2
Center Level by [ CT Scan / MRI | CT Scan / MRI | CT Scan / MRI | CT Scan / MRI Total
NHsO rt-PA Service rt-PA Service rt-PA Service
(24 hrs) (24 hrs) (Not 24 hrs)
Thrombectomy
1 9 22 35 66
2 19 19
3 26 26
Total 26 19 9 22 35 111

However, in NHSO Region 13, there are some healthcare centers that have created
their own networks to transfer patients and knowledge and create cooperation within the
network. If a stroke patient arrives at a network healthcare center without rt-PA such as Type
C/D, that healthcare center will transfer the patient to the main healthcare center in the network.
In the stroke service plan of NHSO Region 13, there are 8 stroke networks with different

healthcare center numbers in each network as shown in Table 5.

Table 5 Healthcare centers with stroke networks in NHSO Region 13 disaggregated by

services provided

Healthcare Center’s facility for Stroke
Network B
A C D
B1 B2
CTScan/MRI | CTScan/MRI | CTScan/MRI | CTScan/MRI
Total
Network Mai rt-PA Service rt-PA Service rt-PA Service
No. ain (24 hrs) (24 hrs) (Not 24 hrs)
Thrombectomy
1 King Chulalongkorn Memorial Hospital 2 6 2 4 3 17
2 Phramongkutklao Hospital 2 1 0 1] L] 3
3 Lerdsin Hospital 1] 1] 1] 1 2 3
a4 Prasat Neurological Institute 2 2 1 3 2 10
5 Bhumibol Adulyadej Hospital 2 2 1 1 2 8
6 Taksin Hospital 1] 2 1 3 3 9
7 Siriraj Hospital 0 1 0 4 1 6
8 Faculty of Medicine Vajira Hospital 0 0 0 0 1 1
Total 8 14 5 16 14 57
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3.4.2.3 Means of transportation
®* Traffic speed
In this study, traffic speed data is retrieved from probe data provided by iTIC during
2017-2019. Speed data is collected from specific locations across Thailand. This study will

focus on 1,817 location codes as shown in Figure 15. The data in this study is derived from iTIC

probes located in the Bangkok area only.
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Figure 15 iTIC location code in Bangkok

iTIC data is recorded every 10 minutes starting from 00:00 hrs to 23:50 hrs daily,
resulting in a total of 144 datasets per day. Based on iTIC data, we can construct a scatter plot
showing the speed of traffic in each location code. We calculate average velocity while counting
only velocity values between p = 20 to prevent outliers. After calculating the average speed for
each period, a centered moving average of + 3 periods is used to smooth the velocity line. When
comparing data especially during peak periods, traffic tended to decline year over year during
2017-2019 as shown in Figure 16. In the most updated speed data record in the delivery model,

we opted to use speed data from 2019.



26

kmfhr Speed for Loc Code 23503 : June 2017 - 2019
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Figure 16 iTIC’s data on the traffic speed during 2017 - 2019

Based on iTIC probe data, data transmission speed in Bangkok has a significant
difference between working days and non-working days. In 2019, the average speed on a
working day was 33.5 kilometers per hour, compared to 39.8 kilometers per hour on non-working
days, as shown in Figure 17. This study has objectives to deal with critical situations. Therefore,

only the speed in the working day is considered.
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Figure 17 iTIC’s data on the traffic speed between working day & non-working day

From the traffic speed data for the year 2019 as shown in Figure 18, it can be seen that
the minimum speed each day is between 18:00 — 18:30 hrs with an average speed of 24.1
kilometers per hour, according to Appendix B. Therefore, to search for service areas in the most
critical situation, we will use a speed of 1,817 position code between 18:00 — 18:30 hrs on
working days in 2019 to enter data into the GIS. However, since P Kerstin, P Jan, J Jérgen, and
N Gun (2011) stated that speed of the ambulance is higher than that of a normal car, we
therefore used data from Narenthorn EMS Center, the prevalent service provider at Rajavithi

Hospital — during 2018 to determine the speed of the ambulances. It was found that between
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18:00 — 18:30 hrs, the ambulance had a speed of 30.72 kilometers per hour according to
Appendix C, which was 27% higher than the normal speed from iTIC. To establish the tentative
stroke service area, we therefore only added the 80" percentile of the speed increase, which is

22%, to the speed of each location code.

[i;‘}i"r) Speed Data in Working Day of 2019

100

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Time (hr}

Figure 18 iTIC’s data on the traffic speed on working days in 2019

¢ Stroke delivery model

In the Stroke Service Plan of NHSO Region 13, there is a stroke protocol for delivering
stroke patients at different times from the scene of the accident to the healthcare center as
shown in Figure 19. Patients delivered to healthcare center in Type A/B were more likely to
receive rt-PA treatment within 4.5 hours. The prevailing pattern of delivery started with leaving
the scene of the accident by EMS or other means of transport until arriving at the healthcare
center in Type A/B or Type C/D as shown in Figure 20, it must be noted that healthcare center
in Type C/D still has to transfer patients to healthcare center in Type A/B to receive rt-PA

treatment.
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‘ Evaluation to transfer patient ’

< 4.5 hrs. | ‘ 4.5-8 hrs. | | > 8 hrs.
[ Severe ’ Not Severe
Healthcare Center | | Healthcare Center Healthcare Center
Level:2/3 Level : 3 Level:1/2/3

Figure 19 NHSO Region 13 stroke protocols for delivering a patient

However, not all healthcare centers in Bangkok have enough equipment to support
stroke patients. In addition, it may be cases where patients do not know which healthcare
centers are fully equipped and ready for treatment. Bangkok traffic also plays an important role
in whether the patient will reach within the golden period or not. This traffic can prolong the
journey to the healthcare center, especially during peak hours. This may result in a lower

percentage of stroke recovery.
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Figure 20 Stroke transportation models in Bangkok
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For a better recovery rate, the total time from onset until the patient get rt-PA within 4.5
hrs. or Thrombectomy within 6 hrs. However, from previous research, the prehospital time which
is the golden period for stroke patients would be within 1 hour from stroke onset, as shown in

Figure 21.
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Figure 21 Model of the prehospital stroke procedures

To calculate the service area in this study, as summarized in Table 6, we measured the
EMS travel time from the same starting point to the same destination point. Zhang et al. (2018)
studied a prehospital model with and without prehospital notification procedure (PNP) and we
found significant differences in terms of emergency department (ED) duration for the PNP and
non-PNP models. Consequently, time in ED will be counted so that we can compare models in
the same situation. Tennyson, Michael, Youngren, and Reznek (2019) also found that time in ED
or Door-to-Activation (DTA) time is about 15 minutes and the golden prehospital time for stroke

is 1 hour from onset of symptoms. In this case, the onset to stroke activation time is 75 minutes

Table 6 Time spent in each node and the remaining time for each service area

Onset to Stroke Activation Time Spent Radius from ( Min ) Remark

Network Type Model PNP model 1st Contact ->
Prehospital| DTA Total
Out of Onset

A/B->Onset
EMSto A/B W/O PNP 60.00 15.00, 75.00 28.05 i scene

1.N k
EMS to C/D W/O PNP 60.00 15.00, 75.00 . . 17.38 A/B->C

A/B->Onset
EMS to A/B by Network W PNP 60.00 15.00, 75.00 /!

scene
EMS to C/D -> To Main

. W PNP 60.00 15.00, 75.00 . 13.47| Main .. 5 24.28 Main ->C
in same Network

2. Network
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However, in terms of the time it takes to trigger a stroke, the default time used in the
delivery model starts when the EMS provider receives a call from a patient and subsequent
transfers to the healthcare center. According to Narenthorn EMS centers during the year 2017-
2018, the total time after receiving the call from the patient until the provider was ready to leave
the scene of stroke onset with the patient was 28.05 minutes between 18:00-18:59 hrs as shown
in the Appendix. C, which was an interested time in this study. Sangob Boontongto, Nisakorn
Vibulchai, and A-ngun Buthbankhow (2017) also reported that if the patient has to be transferred
to another healthcare center, allowance time for Door-In to Door-Out (DIDO) in the first
healthcare center before transferring to the next healthcare center was 13.47 minutes. Zhang et
al. (2018) also stated that the ED duration for healthcare centers with PNP was 9.20 minutes,
while for non-PNP healthcare centers, the ED procedure took 16.10 minutes. As mentioned
previously, this stroke networked healthcare centers will develop PNPs with EMS providers,
thereby reducing the duration of ED, while healthcare centers without networks will not have
such procedures. As in previous studies, we have filled in the mentioned times on each node to
find the time allowance as shown in Figure 22, and GIS analysis was used to map stroke service
areas in Bangkok. For this research, we measured service areas of 111 healthcare centers

without stroke network and 8 stroke healthcare center networks using EMS in Bangkok.
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Figure 22 Time spent in each node and the remaining time for each service area
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3.5 Analysis techniques

3.5.1 GIS analysis
The collected and verified data will be entered in GIS program as seen in Table 7,
including health demand (population), healthcare center facility (healthcare center data), and

network data.

Table 7 Input data in GIS

Health Demand Network Data Healthcare center Capability
¢ District & sub-district data ® Average speed on each road ® Location of healthcare centers
¢ Population O Normal hours ® Healthcare center facility

O Peak hours ® Healthcare center network data
®  Prehospital model by EMS

3.5.1.1 GIS formulation
In this study, the GIS program will enhance the data analysis and visualize graphic
result in order to make it easier to understand. The application of GIS program will also help
clarify the following issues:
¢ Distribution of demand for healthcare
O Demand for healthcare can be derived from the population data in 2020 which
is divided into sub-districts level. The number of populations in each area will
be allocated by using the population density per square kilometer in each sub-
district level to check with the percentage of service area in each sub-district.
¢ Classification of healthcare center capability
O To verify the health service supply for stroke patients, the data on health facility
and location will be included in the study. Healthcare center locations in
Bangkok will be entered into the GIS program to create destination points.
® Verification of healthcare center service Area
There are several appropriated functions in the GIS analysis for various objectives. In
this study, healthcare center service areas for stroke will be analyzed by using the following 2
GIS analysis functions:
O Network analysis

®  Determine the spatial distribution of healthcare needs
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®  Analyze the spatial distribution of healthcare facilities

®  Develop a health access model

®  Calculate the service area of the healthcare center

O Overlay analysis

®  Calculate overlapping service areas

®  Use the selected healthcare center to calculate the size of service
requirements

®  Comparison of service areas between network and non-network
healthcare centers

To determine access to healthcare services or local healthcare centers, GIS spatial
analysis is used to improve the analysis of the data as well as to visualize the results in a
graphical format. There are several suitable functions in GIS spatial analysis for various
purposes. Based on GIS geospatial data collected, EMS providers can locate the nearest
healthcare center but it is not the fastest route involving traffic. A. A. Murad (2007) studied the
health service area of a private healthcare center in Jeddah in Saudi Arabia by using GIS
functions including network analysis and overlay analysis.

In addition to expanding its use to the field of health planning in this study, stroke service
areas of healthcare center are analyzed using the ArcGIS program to display stroke network
data and network requirement. The program can be used to analyze the route planning, location
of the facility and network related issues. ArcGIS will find the fastest route from the input data.

Network analysis can solve problems with linear networks. This spatial analysis
technique uses network information to calculate the distances between points or nodes in a
network. Common uses include finding routes, route planning and identifying the closest places
by travel time or distance. In most GIS programs, the network analysis module includes several
modeling functions, including finding the shortest path service area model, nearest amenities,
position allocation model and spatial interaction models. The study used the closest facility
function and service area functions available in ArcGIS network analyst to assess stroke service
areas. In this study, the network analysis will determine and analyze the spatial distribution of
service provision for stroke, develop a service access model for stroke and calculate the service
area of the healthcare center. Overlay analysis calculates overlapping service areas, use the

selected healthcare center to calculate the size of service requirements and compare service
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areas between network and non-network healthcare centers. Overlay operations are more than
simple in-line joins and all attributes of the attributes that contribute to the overlay are from
studies. Each network's service area for both healthcare centers in Type A/B and Type C/D
clusters is superimposed to create a new polygon dataset. In this study, we will use overlay
analysis to combine the input data of multiple datasets into one by searching for a specific
service area with a combined value and matching the delivery pattern we specify. The results
are shown in the service area of each model and the healthcare center in each sub-district of
Bangkok.

The results of spatial data in GIS are tabular regions, representing all regions in the
input with all the same values. Service areas of each healthcare center are tabulated and
superimposed so that we know all service areas in Bangkok by model. In terms of population
calculations, after finding the results from the GIS, we used the proportion of service areas
covered in each district, multiplied by the population density in each sub-district to find out the

served population of each healthcare center or delivery model.

3.5.1.2 GIS program application
Below are the steps in GIS program:
¢ Input the data of population and healthcare centers into GIS program. This will visualize
the first image that displays density and correlations between demand and supply.
¢ Input the data of healthcare center network and traffic speed into the system. This will
reveal the stroke service area which is reachable within the time allowance of each

healthcare center.

After we received speed data of 1,817 location codes in Bangkok and calculate the
data as mentioned earlier. We also fill in the speed of each location code in the GIS. However,
since not all location codes cover all streets and alleys in Bangkok, we therefore use the "near"
function in GIS to allocate traffic to ensure that all roads have the allocated traffic speed. Network
analysis will find service areas of healthcare centers in both Type A/B and Type C/D at the same
time. We also use the nearest facility to find which healthcare center in Type A/B is closest to
the healthcare center in Type C/D. After we have defined all attractive service areas, we use

overlay tools to measure all service areas and calculate the size of the served population.
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As shown in Figure 22, the service areas of healthcare centers in Type A/B, including
with and without stroke networks, was calculated starting from the time of symptom onset to
activation in the emergency department, deducting (1) the time it took from the first contact until
the EMS service left the scene, and (2) the time in the emergency department. The time
difference in the emergency department was due to whether the healthcare center had a PNP
or not. The non-network healthcare center would not have the PNP, while the network stroke
healthcare center would.

For both network and non-network healthcare centers Type C/D, service areas were
also calculated from the time of symptom onset to activation in the emergency department. The
time it takes from the first contact until the EMS service leaves the scene and the time spent in
the emergency department is still a factor to deduct with the time difference in ED, which
depends on whether the healthcare center has a PNP or not. Additional transfer times or DIDOs
in healthcare centers Type C/D are considered in this delivery model. Additionally, total lead
times must include 2 travel segments after time to and from healthcare centers Type C/D and
referral time in the 2" leg of the journey. The 2" leg of the non-network healthcare center in
Type C/D is calculated using the nearest facility to the nearest healthcare center in Type A/B
while the 2™ leg time for healthcare centers with stroke networks is equal to time between
healthcare centers in Type C/D and main healthcare centers in the same network for both
models. The remaining period after deductions will be the service area of the healthcare center
in Type C/D. If the time allowance is zero, that healthcare center in Type C/D does not have

service areas.

3.5.2 Descriptive analysis

The advantage of using Geographic Information System (GIS) mapping is that the data
will be visualized as maps. However, in some instances, we will need to involve numeric data in
order to analyze the result and provide suggestion. Descriptive statistics, in short, will help
describe and provide understanding on the features of a service area data set by giving short
summaries about the samples and measures of the service area. Descriptive statistics also
provide a brief descriptive coefficient that summarizes a given data set of stroke service area.
Descriptive statistics are broken down into measures of the average service area between

network and non-network healthcare centers, which will provide suggestion to each model.
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CHAPTER IV
DATA ANALYSIS AND RESULT

4.1 Current mapping of stroke service areas in Bangkok

After entering all data in GIS and comparing each model with time allowance, the
service areas will be portrayed as GIS maps. In this section, the results will be shown in terms
of the service area covered by percentage in Bangkok area as a whole. This section will also
display the service area of the current model of network and non-network healthcare centers
separately. The overlay of network and non-network healthcare centers in Type A/B and Type

C/D will also be included to show the total current service areas.

4.1.1 EMS service to healthcare centers without stroke networks

In the stroke service plan of NHSO 13, there are 111 registered healthcare centers
which can be divided into 54 healthcare centers in Type A/B, and 57 healthcare centers in Type
C/D. In this section, we will find out the service area by considering each healthcare center as
an individual. The EMS provider will arrive and deliver a patient without PNP.

4.1.1.1 Stroke service areas of healthcare centers in Type A/B

In this model, EMS provider will go to an onset scene and deliver a patient to the
“nearest” healthcare centers in Type A/B without PNP. The time allowance of 30.85 minutes, as
shown in Figure 22, will be used to calculate the service area of each healthcare center in Type
A/B.

From the 54 healthcare centers in Type A/B without stroke network, the service area
covers 1,391 square kilometers or 88.69% of Bangkok area as shown in Figure 23. In terms of
service areas of the healthcare centers in Type A/B, from the 180 sub-districts in Bangkok, there
are 159 sub-districts that have service areas more than 80%, 21 sub-districts that have service

areas but less than 80%, and there is no sub-district that has zero service area.
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Figure 23 Service area of non-network healthcare centers in Type A/B

4.1.1.2 Stroke service areas of healthcare centers in Type C/D

In this model, EMS provider will go to an onset scene and deliver a patient to the
“nearest” healthcare centers in Type C/D without PNP. However, the healthcare center will have
to refer the patient to the “nearest” healthcare centers in Type A/B. The time allowance of 17.38
minutes, as in Figure 22, will be used to calculate the service area of each healthcare center in
Type C/D.

From the 57 healthcare centers in Type C/D without stroke network, the service area
covers 936 square kilometers or 59.67% of Bangkok area as shown in Figure 24. In terms of
service areas of the healthcare centers in Type A/B, from the 180 sub-districts in Bangkok, there
are 126 sub-districts that have service areas more than 80%, 46 sub-districts that have service

areas but less than 80%, and 8 sub-districts that have zero service area.
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Figure 24 Service area of non-network healthcare centers in Type C/D

4.1.1.3 Overlayed stroke service area of healthcare centers in Bangkok
After overlaying all healthcare centers in Type A/B and Type C/D without network and
without PNP together, from the 111 healthcare centers in Stroke service plan of NHSO Region

13, the service area covers 1,392 square kilometers or 88.72% of Bangkok area as shown in

Figure 25.

In terms of the service areas of non-network healthcare centers, from the 180 sub-
districts in Bangkok, there are 159 sub-districts that have service areas more than 80%, 21 sub-
districts that have service areas but less than 80% and there is no sub-district that has zero

service area.
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Figure 25 Service area of all non-network healthcare centers

4.1.2 EMS service to healthcare centers with stroke networks
4.1.2.1 Stroke service areas of healthcare centers in Type A/B in each network

In this model, EMS provider will go to an onset scene and deliver a patient to healthcare
centers in Type A/B with PNP. The time allowance of 37.75 minutes, as in Figure 22, will be used
to calculate the service area of each healthcare center in Type A/B.

From the 35 healthcare centers in Type A/B with stroke network, the service area covers
1,418 square kilometers or 90.38% of Bangkok area as shown in Figure 26. In terms of service
areas of healthcare centers in Type A/B, from the 180 sub-districts in Bangkok, there are 161
sub-districts that have service areas more than 80%, 19 sub-districts that have service areas

but less than 80% and there is no sub-district that has zero service area.
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4.1.2.2 Stroke service areas between healthcare centers in Type C/D and the main
healthcare center in each network

In this model, EMS provider will go to an onset scene and deliver a patient to “nearest”
healthcare center in Type C/D. However, the healthcare center will have to refer the patient to
the “main” healthcare center in its network with PNP. The time allowance of 24.28 minutes, as
in Figure 22, is used to calculate the service area of each healthcare center in group.

From the 30 healthcare centers in Type C/D with stroke network, the service area covers
427 square kilometers or 27.20% of Bangkok area as shown in Figure 27. In terms of service
area of healthcare centers in Type C/D, from the 180 sub-districts in Bangkok, there are 92 sub-
districts that have service areas more than 80%, 51 sub-districts that have service areas but
less than 80% and 37 sub-districts that have zero service area.

However, from the 30 healthcare centers in Type C/D with stroke network, there are 16
healthcare centers in this group that have stroke service areas. This means that some healthcare
centers are too far from the main healthcare centers in terms of time allowance for stroke
treatment. In Network No.1, the main healthcare center is King Chulalongkorn Memorial Hospital
which has 7 healthcare centers in Type C/D as its network, but there are 4 healthcare centers
those are in the range and have service areas. In Network No. 2, the main healthcare center is
Phramongkutklao Hospital and there is no healthcare center in Type C/D as its network. In
Network No. 3, the main healthcare center is Lerdsin Hospital which has 3 healthcare centers
in Type C/D as its network but there is no healthcare center that is in the range and has a service
area. In Network No. 4, the main healthcare center is Prasat Neurological Institute which has 5
healthcare centers in Type C/D as its network but there is 1 healthcare center that is in the range
and has a service area. In Network No.5, the main healthcare center is Bhumibol Adulyadej
Hospital which has 3 healthcare centers in Type C/D as its network and all the healthcare
centers are in the range and have service areas. In Network No. 6, the main healthcare center
is Taksin Hospital which has 6 healthcare centers in Type C/D as its network but there are 3
healthcare centers that are in the range and have service area. In Network No.7, the main
healthcare center is Siriraj Hospital which has 5 healthcare centers in Type C/D as its network
but there are 4 healthcare centers that are in the range and have service areas. In Network No.

8, the main healthcare center is the Faculty of Medicine Vajira Hospital, Navamindradhiraj
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University which has 1 healthcare center in Type C/D as its network and that healthcare center

is in the range and has a service area.
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Figure 27 Service area of healthcare centers in Type C/D portrayed by network
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4.1.2.3 Overlayed stroke service area of 8 stroke networks
After overlaying all healthcare centers in Type A/B and Type C/D, with network and with
PNP together, from the 65 healthcare centers in the stroke service plan of NHSO Region 13, the
service area covers 1,418 square kilometers, or 90.38% of Bangkok as shown in Figure 28.
In terms of service areas of the healthcare centers with network, from the 180 sub-
districts in Bangkok, there are 161 sub-districts that have service areas more than 80%, 19 sub-
districts that have service areas but less than 80% and there is no sub-district that has zero

service area.

Type A/B in Non-Network
@ Location of Type A/B @ Location of Type C/D

Type C/D in Non-Network

() service Area Service Area

Main in Network Type A/B in Network Type C/D in Network
. Main Hospital @ Location of Type A/B @ Location of Type C/D
. Service Area Service Area @ Service Area

Figure 28 Service area of network healthcare centers

4.1.3 Overlayed stroke service area of network and non-network healthcare centers in
Bangkok

After overlaying all network and non-network healthcare centers in Type A/B and Type
C/D, from the 111 healthcare centers in the stroke service plan of NHSO Region 13, the service
area covers 1,418 square kilometers or 90.40% of Bangkok area as shown in Figure 29.

In terms of service area of the healthcare centers in the stroke service plan of NHSO

Region 13, from the 180 sub-districts in Bangkok, there are 161 sub-districts that have service
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areas more than 80%, 19 sub-districts that have service areas but less than 80% and there is

no sub-district that has zero service area.

Type A/B in Non-Network Type C/D in Non-Network
@ (Location of Type A/B @ Location of Type C/D

() Service Area Service Area

Main in Network Type A/B in Network Type C/D in Network
Main Hospital . Location of Type A/B @ Location of Type C/D

. Service Area Service Area @ Service Area

Figure 29 Service area of all healthcare centers in all models

4.2 Suggestions to maximize utilization of the current healthcare centers in NHSO Region
13

Alberts et al. (2005) indicated that there are a number of key areas supported by
evidence-based medicine that are important for a comprehensive stroke center and its ability
to deliver the wide variety of specialized care needed by patients with serious cerebrovascular
disease. Surgical and endovascular techniques, including clipping and coiling of intracranial
aneurysms, carotid endarterectomy, and intra-arterial thrombolytic therapy or rt-PA area, are
also among the factors. Farinella et al. (2011) also conducted a study about stroke network in
Italy and found that network implementation should be framed within the culture and standards
of the broader social and health context. Social networks should be central to the system of
care, targeting long-term health issues associated with strokes. There is also a need to decrease
competition and increase collaboration among the stakeholders. To increase the service area
of NHSO Region 13, this study found that the current members of the stroke service plan of

NHSO Region13 can be utilized by establishing new networks and new main healthcare centers,
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or adding healthcare centers in both Type A/B and C/D and also changing the delivery model.

From the mentioned studies, this research will propose a new delivery model by
® Changing healthcare centers in Type A/B to main healthcare center
® (Changing healthcare centers in Type C/D from non-network to network

® (Changing referral model from healthcare centers in Type C/D to main
healthcare center in its network to the nearest healthcare centers in Type A/B

with network

® Adding healthcare centers from non-network to network
Referring to Farinella et al. (2011) , the above adjustments will be added step-by-step
from the social and health context which will be described in each model. The new models in
which related factors were amended are shown as below.

Model 1: The current main healthcare center in each network but the healthcare centers
in Type C/D transfer their patients to the “nearest main healthcare center in
Type A/B”

Model 2: The current main healthcare center in each network but “all healthcare centers
in Type C/D” (network and non-network) transfer their patients to the “nearest
current main healthcare center” in 8 networks

Model 3: Adding 2 “public healthcare centers in Type A” as new main healthcare
centers in new network and “all healthcare centers in Type C/D” (network and
non-network) transfer their patients to the “nearest main healthcare center” in
10 networks

Model 4: Adding 2 “public healthcare centers in Type A” and 7 “public healthcare
centers in Type B1” as new main healthcare centers in new network and “all
healthcare centers in Type C/D” (network and non-network) transfer their
patients to the “nearest main healthcare centers” in 17 networks

Model 5: Changing “all healthcare centers in Type A/B in network” to be main healthcare
centers in network and “all healthcare centers Type C/D” (network and non-
network) with patient transferal to the “nearest main healthcare centers” in 35
networks

Model 6: Changing all healthcare centers, network and non-network, to network

healthcare centers
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4.2.1 Utilization of the current main healthcare centers in each network, but the
healthcare centers in Type C/D transfer their patients to the “nearest main healthcare center in
Type A/B”

To measure efficiency of the current models, we will consider adjusting a network of the
current network healthcare centers in Type C/D.

4.2.1.1 Utilization of the current main healthcare centers and healthcare centers
in Type A/B in each network

In this model, the result of service areas of network healthcare centers in Type A/B will
be the same as 4.1.1.1 since the models are the same.

From the 35 healthcare centers in Type A/B with stroke network, the service area covers
1,418 square kilometers or 90.38% of Bangkok area as shown in Figure 30. In terms of service
areas of healthcare centers in Type A/B, from the 180 sub-districts in Bangkok, there are 161
sub-districts that have service areas more than 80%, 19 sub-districts that have service areas

but less than 80% and there is no sub-district that has zero service area.
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Figure 30 Service area of “healthcare center in Type A/B” in network
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4.2.1.2 Utilization of the current network healthcare centers in Type C/D with
patient transferal to the “nearest main healthcare center” in the current 8 networks

In this model, EMS provider will go to an onset scene and deliver a patient to the
“nearest” healthcare center in Type C/D. However, the healthcare center will have to refer the
patient to the “nearest main healthcare center” in 8 current networks with PNP. The time
allowance of 24.28 minutes as shown in Figure 22 will be used to calculate the service area of
each healthcare center in Type C/D.

From the 30 healthcare centers in Type C/D with stroke network, the service area covers
495 square kilometers or 31.53% of Bangkok area, this is considered a 4.33% expansion from
the current model as shown in Figure 31. In term of service areas of healthcare centers in Type
C/D, from 180 sub-districts in Bangkok, there are 97 sub-districts that have service areas more
than 80%, 49 sub-districts that have service areas but less than 80% and 34 sub-districts that
have zero service area.

However, from the 30 healthcare centers in Type C/D with stroke network, there are 20
healthcare centers in this group that have stroke service areas, which are 4 healthcare centers
more than the current model. This means some healthcare centers are still too far from the
“nearest main healthcare center” in terms of time allowance for stroke treatment. In network
no.1, the main healthcare center is King Chulalongkorn Memorial Hospital which has 9
healthcare centers in Type C/D in the nearest range but there are 5 healthcare centers that are
in the range and have service areas. In network no.2, the main healthcare center is
Phramongkutklao Hospital which has 2 healthcare centers in Type C/D in the nearest range but
there is 1 healthcare center that is in the range and has a service area. In network no.3, the main
healthcare center is Lerdsin Hospital and there is no healthcare center in Type C/D in the nearest
range. In network no.4, the main healthcare center is Prasat Neurological Institute which has 2
healthcare centers in Type C/D in the nearest range and all healthcare centers are in the range
and have service areas. In network no.5, the main healthcare center is Bhumibol Adulyadej
Hospital which has 5 healthcare centers in Type C/D in the nearest range but there are 3
healthcare centers that are in the range and have service areas. In network no.6, the main
healthcare center is Taksin Hospital which has 4 healthcare centers in Type C/D as its network
and all healthcare centers are in the range and have service areas. In network no.7, the main

healthcare center is Siriraj Hospital which has 5 healthcare centers Type C/D in the nearest
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range and all healthcare centers are in the range and have service areas. In Network No.8, the
main healthcare center is the Faculty of Medicine Vajira Hospital, Navamindradhiraj which has
6 healthcare centers in Type C/D in the nearest range but there are 3 healthcare centers that
are in the range and have service areas.

From above data, we can see that there are some changes in the number of healthcare
centers in Type C/D in each network and the service area of each healthcare center also
increased since the criteria has been amended so that each healthcare center in Type C/D can
transfer its patient to the “nearest main healthcare center” in any current networks, not to only

the main healthcare center in its network.
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Figure 31 Service area if the “current healthcare centers in Type C/D” with network transfer

their patients to the “nearest main healthcare center” in 8 networks

4.2.1.3 Overlayed stroke service areas of the current healthcare centers in Type

A/B with network and the Current Healthcare center in Type C/D with network with patient
transferal to the “nearest current main healthcare center”

After overlaying all healthcare centers in Type A/B and Type C/D with network and with

PNP together, from the 65 healthcare centers in the Stroke service plan of NHSO Region 13, the

service area covers 1,418 square kilometers or 90.40% of Bangkok area which is as same as

the service area in the current model as shown in Figure 32.
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In terms of service areas of healthcare centers with network, from the 180 sub-districts

in Bangkok, there are 161 sub-districts that have service areas more than 80%, 19 sub-districts

that have service areas but less than 80%, and there is no sub-district that has zero service

area.
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Figure 32 Service area after overlaying the service areas of the 8 main healthcare centers

and healthcare centers in Type A/B with network, and the “current healthcare centers in

Type C/D” with patient transferal to the “nearest main healthcare center” in 8 networks

4.2.2 Utilization of the current main healthcare centers in each network but “all

healthcare centers in Type C/D” (network and non-network) with patient transferal to the

“nearest current main healthcare center” in 8 networks

To measure the efficiency of the current model, we have considered adjusting a network

by changing all healthcare centers in Type C/D into network healthcare centers.

network

will be the same as 4.1.1.1 since all models are the same

4.2.2.1 Current main healthcare centers and healthcare centers Type A/B in each

In this model, the result of service areas for healthcare centers in Type A/B with network

From the 35 healthcare centers in Type A/B with stroke network, the service area covers

1,418 square kilometers or 90.38% of Bangkok area as shown in Figure 33. In terms of service
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areas of healthcare centers in Type A/B, from 180 sub-districts in Bangkok, there are 161 sub-
districts that have service areas more than 80%, 19 sub-districts that have service areas but

less than 80% and there is no sub-district that has zero service area.
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Figure 33 Service area of “healthcare center in Type A/B” are included in the network

4.2.2.2 “All healthcare centers in Type C/D” (network and non-network) with patient

transferal to the “nearest current main healthcare centers” in 8 networks
To increase the service areas, we have simulated models to find out which one can be
improved. After re-networking and allowing each healthcare center in Type C/D to transfer their
patients any main healthcare center within the network type, and not having to go to only its
main healthcare center, we have explored another model which is adding all healthcare centers
in Type C/D into the network. This has proven to be beneficial by increasing the prehospital time
in ED procedure. In this model, EMS provider will go to an onset scene and deliver a patient to
“any nearest healthcare center” in Type C/D. However, the healthcare center will have to refer
the patient to the “nearest main healthcare center” in 8 current networks with PNP. The time
allowance of 24.28 minutes as shown in Figure 22 will be used to calculate the service area of
each healthcare center in Type C/D. All healthcare centers in Type C/D are included in the

model.
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The number of healthcare centers in Type C/D increase from 30 healthcare centers to
57 healthcare centers. The service area covers 537 square kilometers or 34.26% of Bangkok
area, which is 7.06% increase from the current model, as shown in Figure 34. In terms of service
areas of healthcare centers in Type C/D, from 180 sub-districts in Bangkok, there are 103 sub-
districts that have service areas more than 80%, 46 sub-districts that have service areas but
less than 80% and 31 sub-districts that have zero service area.

However, from the 57 healthcare centers in Type C/D with stroke network, there are 42
healthcare centers in this Type that have stroke service areas, which are 26 healthcare centers
more than the current model. This means that some healthcare centers are still too far from the
main healthcare centers in terms of time allowance for stroke treatment. In network no.1, the
main healthcare center is King Chulalongkorn Memorial Hospital which has 14 healthcare
centers in Type C/D in the nearest range but there are 9 healthcare centers that is in the range
and have service areas. In network no.2, the main healthcare center is Phramongkutklao
Hospital which has 4 healthcare centers in Type C/D in the nearest range but there are 2
healthcare centers that are in the range and have service areas. In network no.3, the main
healthcare center is Lerdsin Hospital which has 2 Type C/D healthcare centers in the nearest
range and all healthcare centers are in range and have service areas. In network no.4, the main
healthcare center is Prasat Neurological Institute which has 3 healthcare centers in Type C/D in
the nearest range and all healthcare centers are in range and have service areas. In network
no.5, the main healthcare center is Bhumibol Adulyadej Hospital which has 9 healthcare centers
in Type C/D in nearest range but there are 7 healthcare centers that are in the range and have
service areas. In network no.6, the main healthcare center is Taksin Hospital which has 9
healthcare centers in Type C/D in network but there are 7 healthcare centers that are in the
range and have service areas. In network no.7, the main healthcare center is Siriraj Hospital
which has 5 healthcare centers in Type C/D in the nearest range and all healthcare centers are
in the range and have service areas. In network no.8, the main healthcare center is Faculty of
Medicine Vajira Hospital, Navamindradhiraj which has 12 healthcare centers Type C/D in the
nearest range but there are 7 healthcare centers that are in the range and have service areas.

From above data, we can see that there are some changes in the number of healthcare
centers in Type C/D in each network and there is also an increase of service area of each

healthcare center since the criteria has been amended to include all healthcare centers in Type
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C/D, and the patient from each healthcare center in Type C/D can be transferred to the nearest

main healthcare center in any current network, not only the main healthcare center in its network.
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4.2.2.3 Overlayed service area of current healthcare centers in Type A/B with

network and “all healthcare centers in Type C/D (network and non-network)” with patient
transferal to the “nearest current main healthcare center” in 8 networks

After overlaying all healthcare centers in Type A/B and Type C/D with network and with

PNP together, from the 35 healthcare centers in Type A/B and 57 healthcare centers in Type

C/D in the Stroke service plan of NHSO Region 13, the service area covers 1,418 square

kilometers or 90.40% of Bangkok area which is the same as the service area in the current model

as shown in Figure 35. In terms of service areas in the healthcare centers with network, from

180 sub-districts in Bangkok, there are 161 sub-districts that have service areas more than 80%,

19 sub-districts that have service areas but less than 80% and there is no sub-district that has

ZEero service area.
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Figure 35 Service area after overlaying the service area of 8 main healthcare centers,
healthcare center in Type A/B with network and “all healthcare center in Type C/D” with

patient transferal to the “nearest main healthcare center” in 8 networks

4.2.3 Adding 2 “public healthcare centers in Type A’ as the new main healthcare
centers in new network and “all healthcare center in Type C/D” (network and non-network) with
patient transferal to the “nearest main healthcare center” in 10 networks

In the next model, potential healthcare centers have been added into the model, and
we considered new healthcare centers in the current stroke plan of NHSO Region 13 as new
“main healthcare centers” in new network.

4.2.3.1 Adding 2 “public healthcare centers in Type A” as the new main healthcare
centers in new network

In this model, we have added 2 public healthcare centers, Somdech Phra Pinklao
Hospital and Chulabhorn Hospital, which are the healthcare centers in Type A with
Thormbectomy and 24 hrs rt-PA since they have sufficient facilities, and it is easy for the public
healthcare centers to share services and information.

In this model, EMS provider will go to an onset scene and deliver a patient to the

“nearest main healthcare centers” in Type A/B, including new main healthcare centers with PNP.
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The time of 37.75 minutes as shown in Figure 22 will be used to calculate the service area of
each healthcare center in Type A/B.

From the 10 main healthcare centers with the other 25 healthcare centers in Type A/B
in the stroke network, the service area still covers 1,418 square kilometers or 90.38% of Bangkok
area as shown in Figure 36. In terms of service areas of healthcare centers Type A/B, from 180
sub-districts in Bangkok, there are 161 sub-districts that have service areas more than 80%, 19
sub-districts that have service areas but less than 80% and there is no sub-district that has zero

service area.
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Figure 36 Service area if “public healthcare center in Type A” were added as the main

healthcare centers in new network

4.2.3.2 “All healthcare center in Type C/D” (network and non-network) with patient

transferal to the “nearest main healthcare center” in 10 networks
To increase the service area, we have simulated the models to find out which one can
be improved. After re-networking and allowing healthcare centers in Type C/D to be able to
transfer patients to any main healthcare center within network by not having to go to its main
healthcare center, we have explored another model by adding all healthcare center in Type C/D
into the network and increase the number of new “main healthcare centers and networks”. This

has proven to be beneficial benefit by presenting more opportunities for healthcare centers in
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Type C/D to transfer their patients to the “nearest main healthcare center”. In this model, EMS
provider will go to an onset scene and deliver a patient to “any nearest healthcare center in
Type C/D”. However, the healthcare center will have to refer the patient to the “nearest main
healthcare center” in the current 8 networks or the 2 new networks with PNP. The time allowance
of 24.28 minutes as in Figure 22 will be used to calculate the service area of each healthcare
center in Type C/D in this model. All healthcare centers in Type C/D are included in the model.

Number of healthcare centers in Type C/D have increased from 30 healthcare centers
to 57 healthcare centers. The service area covers 603 square kilometers or 38.45% of Bangkok
area, which is 11.25% increase from the current model as shown in Figure 37. In terms of service
area in healthcare centers in Type C/D, from 180 sub-districts in Bangkok, there are 106 sub-
districts that have service areas more than 80%, 45 sub-districts that have service areas but
less than 80% and 29 sub-districts that have zero service area.

However, from the 57 healthcare centers in Type C/D with stroke network, there are 43
healthcare centers in this group that have stroke service areas, which are 27 more healthcare
centers than the current model. This means some healthcare centers are still too far from the
main healthcare center in terms of time allowance for stroke treatment. In network no.1, the main
healthcare center is King Chulalongkorn Memoarial Hospital which has 13 healthcare centers in
Type C/D in the nearest range but there are 9 healthcare centers that are in the range and have
service areas. In network no.2, the main healthcare center is Phramongkutklao Hospital which
has 4 healthcare centers in Type C/D in the nearest range but there are 2 healthcare centers
that are in the range and have service areas. In network no.3, the main healthcare center is
Lerdsin Hospital which has 2 healthcare centers in Type C/D in the nearest range and all
healthcare centers are in the range and have service areas. In network no.4, the main healthcare
center is Prasat Neurological Institute which has 3 healthcare centers in Type C/D in the nearest
range and all healthcare centers are in the range and have service areas. In network no.5, the
main healthcare center is Bhumibol Adulyadej Hospital which has 3 healthcare centers in Type
C/D in the nearest range but there are 2 healthcare centers that are in the range and have
service areas. In network no.6, the main healthcare center is Taksin Hospital which has 2
healthcare centers in Type C/D in the nearest range and all healthcare centers are in range and
have service areas. In network no.7, the main healthcare center is Siriraj Hospital which has 3

healthcare centers in Type C/D in the nearest range and all healthcare centers are in the range
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and have service areas. In network no.8, the main healthcare center is the Faculty of Medicine
Vajira Hospital, Navamindradhiraj which has 10 healthcare centers in Type C/D in the nearest
range but there are 6 healthcare centers that are in the range and have service areas. In new
network, network no.9, the main healthcare center is Somdech Phra Pinklao Hospital which has
11 healthcare centers in Type C/D in the nearest range but there are 9 healthcare centers that
are in the range and have service areas. In new network, network no.10, the main healthcare
center is Chulabhorn Hospital which has 7 healthcare centers in Type C/D in the nearest range
but there are 5 healthcare centers that are in the range and have service area. From above data,
we can see that there is a change in the number of healthcare centers in Type C/D in each
network. Some of the nearest main healthcare centers for patient referral of healthcare centers
in Type C/D have changed to the additional 2 main healthcare centers. The Healthcare centers
in Type C/D will transfer their patients to the nearest main healthcare center in any current and

new network, not only the main healthcare center in its network.
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Figure 37 Service area if “all healthcare centers in Type C/D” with patients being transferred
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4.2.3.3 Overlayed service areas of the 10 main healthcare centers, healthcare
centers in Type A/B with network and “all healthcare centers in Type C/D” (network and non-
network) with patient transferal to the “nearest main healthcare center” in 10 networks
After overlaying the 10 main healthcare centers with the other 25 healthcare centers in
Type A/B in stroke network and healthcare centers in Type C/D with network and with PNP
together, from the 35 healthcare centers in Type A/B and 57 healthcare centers in Type C/D in
the Stroke service plan of NHSO Region 13, the service area covers 1,418 square kilometers or
90.40% of Bangkok area which is as same as the service area in the current model as shown in
Figure 38.

In terms of service area of healthcare centers with network, from 180 sub-districts in
Bangkok, there are 161 sub-districts that have service areas more than 80%, 19 sub-districts

that have service areas but less than 80% and there is no sub-district that has zero service area.
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Figure 38 New service area after overlaying service areas of 10 main healthcare centers,
network healthcare centers in Type A/B, and “all healthcare centers in Type C/D” with stroke

patients being transferred to the “nearest main healthcare center” in 10 networks
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4.2.4 Adding 2 “public healthcare centers in Type A” and 7 “public healthcare centers
in Type B1” as the new main healthcare centers in new network and “all healthcare centers
Type C/D” (network and non-network) with patient transferal to the “nearest main healthcare
centers” in 17 networks

The next model, healthcare center with stroke treatment potentials were added into
model, we have considered new healthcare centers in the current Stroke service plan of NHSO
Region 13 as the new “Main Healthcare centers” in new network.

4.2.4.1 Adding 2 “public healthcare centers in Type A” and 7 “public healthcare
centers in Type B1” as new main healthcare centers in new network

In this model, we have added 2 public healthcare centers, Somdech Phra Pinklao
Hospital and Chulabhorn Hospital, which are healthcare centers in Type A, the healthcare
centers with Thrombectomy and 24 hrs rt-PA and 7 public healthcare centers, Nopparat
Rajathanee Hospital, Mahaesak Hospital, Police General Hospital, Veterans General Hospital,
Rajavithi Hospital, Bangkok Hospital for Tropical Diseases and Charoenkrung Pracharak
Hospital, which are the healthcare centers in Type B1, the healthcare centers with 24 hrs rt-PA,
since they have sufficient facilities and it is easy for public healthcare centers to share services
and information.

In this model, EMS provider will go to an onset scene and deliver a patient to the
“Nearest Main Healthcare centers” in Type A/B including the new main healthcare centers with
PNP. The time allowance of 37.75 minutes as shown in Figure 22 will be used to calculate the
service area of each healthcare center in Type A/B in this model.

From the 17 main healthcare centers with the other 18 healthcare centers in Type A/B
in the stroke network, the service area covers 1,418 square kilometers or 90.38% of Bangkok
area as shown in Figure 39. In term of service areas of healthcare centers in Type A/B, from the
180 sub-districts in Bangkok, there are 161 sub-districts that have service areas more than 80%,
19 sub-districts that have service areas but less than 80% and there is no sub-district that has

zero service area.
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Figure 39 Service area if 2 “public healthcare centers in Type A” and 7 “public healthcare

centers in Type B1” were added as the new main healthcare centers in new network

4.2.4.2 “All healthcare centers in Type C/D” (network and non-network) with patient
transferal to the “nearest main healthcare center” in 17 networks
To increase the service areas, we have simulated the models to find out which one can
be improved. After re-networking and allowing each healthcare center in Type C/D to transfer
their patients to any main healthcare centers within the network and not having to go to only its
main healthcare center, we have explored another model by adding all healthcare centers in
Type C/D into the network and increase the new “Main Healthcare center and Network”. This
has proven to be beneficial by giving the opportunity to healthcare centers in Type C/D to
transfer their patients to the nearest “Main Healthcare center”. In this model, EMS provider will
go to an onset scene and deliver a patient to “Any Nearest Healthcare centers” in Type C/D.
However, the healthcare center will have to refer the patient to the “Nearest Main Healthcare
center” in current 8 networks and 9 new networks with PNP. The time allowance of 24.28 minutes
as shown in Figure 22 will be used to calculate the service area of each healthcare center in
Type C/D in this model. All healthcare centers in Type C/D are included in the model.
The number of healthcare centers in Type C/D have increased from 30 healthcare

centers to 57 healthcare centers. The service area covers 923 square kilometers or 57.84% of
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Bangkok area, which is 31.64% increase from the current model as shown in Figure 40. In terms
of service areas of healthcare centers in Type C/D, from the 180 sub-districts in Bangkok, there
are 128 sub-districts that have service areas more than 80%, 44 sub-districts that have service
areas but less than 80% and 8 sub-districts that have zero service area.

However, from the 57 healthcare centers of healthcare centers in Type C/D with stroke
network, there are 48 healthcare centers in this Type that have stroke service area, which are
32 healthcare centers more than the current model. This means that some healthcare centers
are still too far from the main healthcare centers in term of time allowance for stroke treatment.
In network no.1, the main healthcare center is King Chulalongkorn Memorial Hospital which has
7 healthcare centers in Type C/D in the nearest range but there are 5 healthcare centers that
are in the range and have service areas. In network no.2, the main healthcare center is
Phramongkutklao Hospital which no longer has any healthcare centers Type C/D in the nearest
range so there is no service area for healthcare centers in Type C/D in this network. In network
no.3, the main healthcare center is Lerdsin Hospital which no longer has any healthcare centers
Type C/D in the nearest range so there is no service area for healthcare centers in Type C/D in
this network. In network no.4, the main healthcare center is Prasat Neurological Institute which
has 2 healthcare centers in Type C/D in the nearest range and all healthcare centers are in the
range and have service areas. In network no.5, the main healthcare center is Bhumibol
Adulyadej Hospital which has 2 healthcare centers in Type C/D in the nearest range and all
healthcare centers are in the range and have service areas. In network no.6, the main healthcare
center is Taksin Hospital which has 2 healthcare centers in Type C/D in the nearest range and
all healthcare centers are in the range and have service area. In network no.7, the main
healthcare center is Siriraj Hospital which has 3 healthcare centers in Type C/D in the nearest
range and all healthcare centers are in the range and have service areas. In network no.8, the
main healthcare center is the Faculty of Medicine Vajira Hospital, Navamindradhiraj which has
10 healthcare centers in Type C/D in the nearest range but there are 6 healthcare centers that
are in the range and have service areas. In new network, network no.9, the main healthcare
center is Somdech Phra Pinklao Hospital which has 11 healthcare centers in Type C/D in the
nearest range but there are 9 healthcare centers that are in the range and have service areas.
In new network, network no.10, the main healthcare center is Chulabhorn Hospital which has 5

healthcare centers in Type C/D in the nearest range and all healthcare centers are in the range
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and have service areas. In new network, network no.11, the main healthcare center is Nopparat
Rajathanee Hospital which has 6 healthcare centers in Type C/D in the nearest range but there
are 4 healthcare centers that are in range and have service areas. In new network, network
no.12, the main healthcare center is Mahaesak Hospital which has 3 healthcare centers in Type
C/D in the nearest range and all healthcare centers are in the range and has service areas. In
new network, network no.13, the main healthcare center is Police General Hospital which has 4
healthcare centers in Type C/D in the nearest range and all healthcare centers are in the range
and have service areas. In new network, network no.14, the main healthcare center is Veterans
General Hospital which has 3 healthcare centers in Type C/D in the nearest range and all
healthcare centers are in the range and have service areas. In the other 3 new networks with
healthcare centers in Type B1, Rajavithi Hospital, Bangkok Hospital for Tropical Diseases and
Charoenkrung Pracharak Hospital, they have no healthcare centers in Type C/D in the nearest
range so there is no service area for healthcare centers in Type C/D in these networks.

From above data, we can see that there are some changes in the numbers of healthcare
centers in Type C/D in each network. Some of the nearest main healthcare centers for patient
referral of healthcare centers in Type C/D have been changed to the additional 2 main
healthcare centers from Type A and 7 healthcare centers in Type B1. Healthcare centers in
Type C/D can transfer their patients to the nearest main healthcare center in any current and

new network, not only the main healthcare center in its network.
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Figure 40 Service area if “all healthcare centers in Type C/D” with stroke patients being

transferred to the “nearest main healthcare center” in 17 networks

4.2.4.3 Overlayed service area of 17 main healthcare centers, healthcare centers

in Type A/B with network, and “all healthcare center in Type C/D” (network and non-network)

with patient transferal to the “nearest main healthcare center” in 17 networks

After overlaying the 17 main healthcare centers with the other 18 healthcare centers in

Type A/B in stroke network and healthcare centers in Type C/D with network and with PNP

together, from the 35 healthcare centers in Type A/B and 57 healthcare centers Type C/D in the

Stroke service plan of NHSO Region 13, the service area covers 1,418 square kilometers or

90.40% of Bangkok area which is the same as the service area in the current model as shown

in Figure 41.

In terms of service area in healthcare centers with network, from the 180 sub-districts

in Bangkok, there are 161 sub-districts that have service areas more than 80%, 19 sub-districts

that have service areas but less than 80% and there is no sub-district that has zero service area.
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Figure 41 New service rea if overlaying the service area of 17 main healthcare centers,
network healthcare centers in Type A/B, and “all healthcare centers in Type C/D” with stroke

patients being transferred to the “nearest main healthcare center” in 17 networks

4.2.5 Changing “all healthcare centers in Type A/B in network” to be main healthcare
centers in network and “all healthcare centers in Type C/D” (network and non-network) with
patient transferal to the “nearest main healthcare centers” in 35 networks

In this model, we have added all 35 healthcare centers in Type A/B in the current Stroke
network of NHSO Region 13 into the new “main healthcare centers”, and all healthcare centers
in Type C/D will transfer their patient to their nearest main healthcare centers.

4.2.5.1 Adding all healthcare centers in Type A/B in network” to be main network
healthcare centers

In this model, we have added all healthcare centers in network of Type A/B, both public
and private healthcare centers, into the main network healthcare centers. To commence with,
EMS provider will go to an onset scene and deliver a patient to the “nearest main healthcare
centers” in Type A/B including new main healthcare centers with PNP. The time of 37.75 minutes
as shown in Figure 22 will be used to calculate the service area of each healthcare center in

Type A/B in this model.
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From the 35 main healthcare centers in Type A/B in the stroke network, the service area
covers 1,418 square kilometers or 90.38% of Bangkok area as shown in Figure 42. In terms of
service area of healthcare centers in Type A/B, from the 180 sub-districts in Bangkok, there are
161 sub-districts that have service areas more than 80%, 19 sub-districts that have service

areas but less than 80% and there is no sub-district that has zero service area.
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Figure 42 Service area if all network healthcare centers in Type A/B were changed to be

main network healthcare centers

4.2.5.2 Changing all non-network healthcare centers in Type C/D to network

healthcare centers with patient transferal to the nearest healthcare center in Type A/B
To increase the service areas, we have simulated the model to find improvement. After
re-networking and allowing healthcare centers in Type C/D to transfer their patients to any main
healthcare centers within the network and not having to go to only their main healthcare centers,
we have explored another model by adding all the healthcare centers in Type C/D into the
network and changing “all healthcare centers in Type A/B with network” as the “main healthcare
center and network”. This has proven to be beneficial by giving healthcare centers in Type C/D
the opportunity to transfer their patients to the nearest “main healthcare center”. In this model,

EMS provider will go to an onset scene and deliver a patient to “any nearest healthcare center”
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in Type C/D. However, the healthcare center will have to refer the patient to the “nearest main
healthcare center” in all 35 main healthcare centers with PNP. The time allowance of 24.28
minutes as shown in Figure 22 will be used to calculate the service area of each healthcare
center in Type C/D. All healthcare centers in Type C/D are included in the model.

From the current 30 healthcare centers with networks in Type C/D, the service area
covers 427 square kilometers or 27.20% of the total area in Bangkok. However, if all 57 non-
network healthcare centers in Type C/D can be improved to become network healthcare centers
with stroke patients being transferred to the nearest healthcare center in Type A/B, the service
area would cover 1,234 square kilometers or 78.70% of Bangkok area as shown in Figure 43.
In terms of service areas of healthcare centers in Type C/D, from the 180 sub-districts in
Bangkok, there are 149 sub-districts that have service areas more than 80%, 31 sub-districts

that have service areas but less than 80% and no sub-districts that have zero service area.
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Figure 43 Service area if non-network healthcare centers in Type C/D were changed to

network healthcare centers with patient transferal to the nearest Type A/B healthcare center

4.2.5.3 Overlayed service area of 35 main healthcare centers, healthcare centers

in Type A/B with network, and “all healthcare centers in Type C/D” (network and non-network)
with patient transferal to the “nearest main healthcare center” in 35 networks

After overlaying the 35 main healthcare centers in Type A/B in stroke network and

healthcare centers in Type C/D with network and with PNP together, from the 35 healthcare
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centers in Type A/B and 57 healthcare centers Type C/D in the stroke service plan of NHSO
Region 13, the service area covers 1,418 square kilometers or 90.40% of Bangkok area which
is the same as the service area in the current model as shown in Figure 44.

In terms of service area in healthcare centers with network, from the 180 sub-districts
in Bangkok, there are 161 sub-districts that have service areas more than 80%, 19 sub-districts

that have service areas but less than 80% and there is no sub-district that has zero service area.
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Figure 44 New service area if overlaying the service area of 35 main healthcare centers,
network healthcare centers in Type A/B, and “all healthcare centers in Type C/D” with stroke

patients being transferred to the “nearest main healthcare center” in 35 networks

4.2.6 When changing all healthcare centers (network and non-network) to network
healthcare centers
In this model, we have added all 54 healthcare centers in Type A/B in current Stroke
service plan of NHSO Region 13 into the new “Main Healthcare centers”, and all 57 healthcare
centers in Type C/D will transfer their patient to their nearest main healthcare centers.
4.2.6.1 Adding all non-network healthcare centers in Type A/B to network
healthcare centers
In this model, we have added all healthcare centers in Type A/B, both public and private
healthcare centers, into the network model. To commence with, EMS provider will go to an onset

scene and deliver a patient to the “Nearest Main healthcare centers” in Type A/B including new
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main healthcare centers with PNP. The time of 37.75 minutes as shown in Figure 22 will be used
to calculate the service area of each healthcare center in Type A/B in this model.

From the 54 main healthcare centers in Type A/B in the stroke network, the service area
covers 1,418 square kilometers or 90.38% of Bangkok area as shown in Figure 45. In terms of
service area of healthcare centers in Type A/B, from the 180 sub-districts in Bangkok, there are
161 sub-districts that have service areas more than 80%, 19 sub-districts that have service

areas but less than 80% and there is no sub-district that has zero service area.
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Figure 45 Service area if non-network healthcare centers in Type A/B were changed to

network healthcare centers

4.2.6.2 Changing all non-network healthcare centers in Type C/D (o network

healthcare centers with patient transferal to the nearest healthcare center in Type A/B
To increase the service areas, we have simulated the model to find improvement. After
re-networking and allowing healthcare centers in Type C/D to transfer their patients to any main
healthcare centers within the network and not having to go to only their main healthcare centers,
we have explored another model by adding all the healthcare centers in Type C/D into the
network and changing “all healthcare centers in Type A/B” as the “Main Healthcare center and
network”. This has proven to be beneficial by giving healthcare centers in Type C/D the
opportunity to transfer their patients to the nearest “main healthcare center”. In this model, EMS

provider will go to an onset scene and deliver a patient to “any nearest healthcare center” in
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Type C/D. However, the healthcare center will have to refer the patient to the “nearest main
healthcare center” in all 54 main healthcare centers with PNP. The time allowance of 24.28
minutes as shown in Figure 22 will be used to calculate the service area of each healthcare
center in Type C/D. All healthcare centers in Type C/D are included in the model.

From the current 30 healthcare centers with networks in Type C/D, the service area
covers 427 square kilometers or 27.20% of the total area in Bangkok. However, if all 57 non-
network healthcare centers in Type C/D can be improved to become network healthcare centers
with stroke patients being transferred to the nearest healthcare center in Type A/B, the service
area would cover 1,245 square kilometers or 79.37% of Bangkok area as shown in Figure 46.
In terms of service areas of healthcare centers in Type C/D, from the 180 sub-districts in
Bangkok, there are 150 sub-districts that have service areas more than 80%, 28 sub-districts

that have service areas but less than 80% and 2 sub-districts that have zero service area.
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Figure 46 Service area if non-network healthcare centers in Type C/D were changed to

network healthcare centers with patient transferal to the nearest Type A/B healthcare center

4.2.6.3 Overlayed service area of 54 main healthcare centers, healthcare centers

in Type A/B with network, and “all healthcare centers in Type C/D” (network and non-network)
with patient transferal to the “nearest main healthcare center” in 54 networks

After overlaying the 54 main healthcare centers in stroke network and healthcare

centers in Type C/D with network and with PNP together, from the 54 healthcare centers in Type
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A/B and 57 healthcare centers Type C/D in the stroke service plan of NHSO Region 13, the
service area covers 1,418 square kilometers or 90.40% of Bangkok area which is the same as
the service area in the current model as shown in Figure 47.

In terms of service area in healthcare centers with network, from the 180 sub-districts
in Bangkok, there are 161 sub-districts that have service areas more than 80%, 19 sub-districts

that have service areas but less than 80% and there is no sub-district that has zero service area.
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Figure 47 New service area if overlaying the service area of 54 main healthcare centers,
and “all healthcare centers in Type C/D” with stroke patients being transferred to the

“nearest main healthcare center” in 54 networks

4.3 GIS data analysis

After the GIS data is displayed as a map, descriptive statistics can help meaningfully
describe, display, and summarize data. Descriptive statistics are used in this research to
summarize the GIS analysis, including data on service areas and served populations. The
results of descriptive statistics show the areas covered by the service. The results show that
service area of healthcare centers in Type A/B for both non-network and network healthcare
centers is higher than that of Type C/D. When calculated based on the time it took for patients
to enter Type C/D, taking into account the DIDO time and the two required travel times for area

and population, the percentage of population served in the entire model was 94.17%, which is
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higher than the percentage of service area of 90.40%. This means that the service area is in a
densely populated area.

Table 8 GIS results by model

Type of Result

Model By Area By Population

km? % Million %
A/B 1,391 88.69% 9.90 93.96%
Non-Network C/D 936 59.67% 8.47 80.40%
All 1,392 88.72% 9.91 93.99%
Main/A/B 1,418 90.38% 9.92 94.14%
Network Cc/D 427 27.20% 5.15 48.89%
All 1,418 90.38% 9.92 94.14%
Combine All 1,418 90.42% 9.92 94.17%

When considering the service areas in each sub-district, in Table 9, most of the sub-
districts had stroke service areas covering approximately 81-100%, accounting for 97% of the
Bangkok metropolitan area. When the service areas of the non-network healthcare centers and
the network healthcare centers were combined together, neither sub-district had no service
area at all. However, there were two sub-districts with the least service area, 21-40% of the total

area in each sub-district.

Table 9 Number of sub-districts in range of service areas covered

. Non-Network Network All
% of Service = ——
No. of Sub-District % No. of Sub-District % No. %
Area covered
A/B c/D All All A/B c/D All All All %
0 0 8 0 0% 0 37 0 0% 0 0%
1-20% 1 4 1 1% 0 20 0 0% 0 0%
21-40% 1 10 1 1% 2 5 2 1% 2 1%
41-60% 1 8 1 1% 0 4 0 0% 0 0%
61-80% 4 15 4 2% 3 8 3 2% 3 2%
81-100% 173 135 173 96% 175 106 175 97% 175 97%
Total 180 180 180 100% 180 180 180 100% 180 100%

After overlaying the service areas and comparing the service density by using the
number of healthcare centers with service areas in each sub-district, the highest proportion is
seen in the non-network model, 41-60 healthcare centers covering 110 sub-districts, or 61% of
the total sub-district, while in the 21-40 healthcare center network model, covering 146 sub-
districts, or 81%. of the total number of sub-districts When the two model were brought together,

41-60 healthcare centers covered 97 sub-districts, or 54% of the total number of sub-districts
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according to Table 10. However, there were also healthcare centers in Type C/D that did not

have service coverage in either network and non-network models.

Table 10 Number of healthcare centers covered in each sub-district

No. of Non-Network Network All

Healthcare No. of Sub-District % No. of Sub-District % No. %

Center A/B c/D All All A/B c/D All All No. %
0 0 8 0 0% 0 37 0 0% 0 0%
1-20 33 172 29 16% 37 143 33 18% 23 13%
21-40 101 0 39 22% 143 0 146 81% 32 18%
41-60 46 0 110 61% 0 0 1 1% 97 54%
61-80 0 0 2 1% 0 0 0 0% 28 16%
81-100 0 0 0 0% 0 0 0 0% 0 0%
>100 0 1] 0 0% 0 0 0 0% 0 0%
Total 180 180 180 100% 180 180 180 100% 180 100%

We then compared the service areas of the non-network and network models. when

comparing only healthcare centers in the network, we can see in Table 11 that for healthcare

centers in Type A/B, the service area increased dramatically by approximately 40% because of

more time in the emergency room. However, when comparing the total time for healthcare

centers Type C/D, there was a significant drop of about 29% as one of the patients had to be

transferred to the main healthcare center which sometimes are not within the scope of the

service area.

Table 11 Area comparison by non-network and network models

Service Area (km?)
Healthcare Center Type A/B Healthcare Center Type C/D
Network Non-Network | Network Non-Network| Network
No. No. of No. of
Healthcare Non-PNP PNP % Change | Healthcare NZ';_:’“P PNP % Change
Center Center Nearest A/B Go to Main
1 11 4,573 6,685 46% 7 257 254 -1%
2 4 1,731 2,511 45% 0 0 0
3 1 338 482 43% 3 142 0 -100%
4 6 3,007 4,117 37% 5 429 93 -78%
5 6 1,798 2,674 49% 3 316 296 -6%
6 4 1,675 2,104 26% 6 284 212 -25%
7 2 873 1,099 26% 5 364 347 -5%
8 1 440 570 30% 1 47 100 110%
Total 35 14,435 20,242 40% 30 1,841 1,303 -29%

From above descriptive data, it can be implied that if we want to increase the stroke

service area, we should add more healthcare centers in the network. However, this study also

discovers that, adding healthcare centers in Type C/D into the network in the current situation
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(model 0) does not always result in increasing of service area, but it has also resulted in also
decreasing of service area since the EMS provider has to transfer the patient to the main
healthcare center which sometimes is farther than previously anticipated. 6 new models have
been introduced in 4.2. The comparison between the current model (Model 0) and the new
models in which related factors were amended are shown as below.

Model 0: The current main healthcare center in each network and the healthcare centers
in Type C/D transfer their patients to the main Healthcare center in its network

Model 1: The current main healthcare center in each network but the healthcare centers
in Type C/D transfer their patients to the “nearest main healthcare center in
Type A/B”

Model 2: The current main healthcare center in each network but “all healthcare centers
in Type C/D” (network and non-network) transfer their patients to the “nearest
current main healthcare center” in 8 networks

Model 3: Adding 2 “public healthcare centers in Type A” as new main healthcare
centers in new network and “all healthcare centers in Type C/D” (network and
non-network) transfer their patients to the “nearest main healthcare center” in
10 networks

Model 4: Adding 2 “public healthcare centers in Type A” and 7 “public healthcare
centers in Type B1” as new main healthcare centers in new network and “all
healthcare centers in Type C/D” (network and non-network) transfer their
patients to the “nearest main healthcare centers” in 17 networks

Model 5: Changing “all healthcare centers in Type A/B in network” to be main healthcare
centers in network and “all healthcare centers Type C/D” (network and non-
network) with patient transferal to the “nearest main healthcare centers” in 35
networks

Model 6: Changing all healthcare centers, network and non-network, to network

healthcare centers

From all the above models, model comparison can be seen as in Table 12. In Model 0
or the current situation, there are 30 healthcare centers in Type C/D but there are only 16

healthcare centers that have service areas since all patients need to be transferred to the main
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healthcare center in the same network. In model 1, we changed the delivery model by enabling
patient transferal to any main healthcare center. This has increased the service areas of 4 more
healthcare centers in Type C/D from 16 healthcare centers to 20 healthcare centers. From model
2 onwards, we increased the number of healthcare centers in Type C/D by using all 57
healthcare centers in Type C/D in stroke service plan of NHSO Region 13. In model 2, we utilized
the current 8 stroke networks with all healthcare centers in Type C/D, and all healthcare centers
in Type C/D have to transfer their patients to the nearest healthcare center. This has resulted in
42 healthcare centers have service areas. In model 3, we added 2 public healthcare centers in
Type A into the main healthcare centers and this has resulted in 43 healthcare centers Type
C/D have service areas. In model 4, we added 7 public healthcare centers in Type B1 into the
main healthcare centers Type and this has resulted in 48 healthcare centers Type C/D have
service areas. In model 5, we change all healthcare centers in Type A/B in network into main
healthcare center and this has resulted in 55 healthcare centers Type C/D have service areas.
However, from model 1 to model 5, the number of healthcare centers in Type C/D with patient
transferal to the nearest main healthcare center has changed constantly because of healthcare
centers in Type C/D tend to transfer their patients to the nearest main healthcare center. If we
change or increase the main healthcare centers, healthcare centers in Type C/D will find the
nearest healthcare center in GIS and transfer their patients there. In model 6, we utilize all
healthcare centers in Type A/B in the Stroke service plan of NHSO Region 13 as the main
healthcare centers, which is quite the extreme case, in the hope to see increase in service area.
However, the result has shown no increase in the service area because of overlapping.
Moreover, from the 54 healthcare centers in Type A/B as main healthcare centers, there are 29

healthcare centers that have the nearest healthcare centers in Type C/D.
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Current Model
0 1 2 3 4 5 6
Healthcare Center Name In Network | In Range | All Near | In Range | All Near | In Range | All Near | In Range | All Near | In Range [ All Near | In Range | All Near | In Range
King Chulalongkorn Memorial Hospital 7 4 9 5 14 9 13 9 7 5 1 1 1 1
Phr: Hospital 0 0 2 4 4 2 0 0 0 0
Lerdsin Hospital 3 0 0 0 2 2 2 2 0 0 0 0
Current Prasat Neurological Institute 5 1 2 2 3 3 3 3 2 2 2 2
Network humibol Adulyadej Hospital 3 3 5 3 9 7 3 2 2 2 1 1
Taksin Hospital 6 3 4 4 9 7 2 2 2 2 2 2
Siriraj Hospital 5] 4 2 2 5 5 3 3 2 3 Bl 3
Faculty of Medicine Vajira Hospital, Navamin| 1 1 6 3 7 9 6 9 6 6 5
Hospital Somdech Phra Pinklao Hospital 9 9
Group A Chulabhorn Hospital 5 5
Nopparat Rajathanee Hospital 4
Mahaesak Hospital 3
Hospital Police General Hospitalv 4
Veterans General Hospital 3
Group B1
0
0
0

Rajavithi Hospital

Bangkok Hospital for Tropical Diseases

Charoenkrung Pracharak Hospital

BNH Hospital

Sukumvit Hospital

Phetkasem 2 Hospital

The Bangkok Christian Hospital

Vibharam Hospital

Vibhavadi Hospital

Thainakarin Hospital

Paolo Hospital Phaholyothin

Serirak Hospital

Mongku Hospital

B.Care Medical Center

Paolo Hospital Chokchai 4

Samitivej Thonburi Hospital

Rama 2 Hospital

9 International Hospital

E RS P P B PN P PN P B PN BN N BN P B DR Y P NP (78 U (N P ) ERT Y I FN TR TN

Kasemrad Hostipal Pracha Chuen

Phyathai 1 Hospital

Phyathai 2 Hospital

Ramkk

Hospital

Samitivej Sukhumvit Hospital

Vejthani Hospital

Synphaet Ramintra Hospital

Bangkok Hospital

Phra Ram 9 Hospital

Bumrungrad International Hospital

Camillian Hospital

Thonburi Hospital

Vichaiyut Hospital

Navamin Hospital

Piyavate Hospital

k 1 Hospital

Mission Hospital Bangkok

Paolo Hospital Kaset

Sikarin Hospital

Yanhee Hospital

Kluaynamthai Hospital

Central General Hospital

A/B Count All 54 54
A/B Count >0 7 6 7 7 8 8 10 10 12 12 21 21 29 29
C/D Sum 30 16 30 20 57 42 57 43 57 48 57 55 57 56

From the abovementioned data, we focus on the service area which will be varied from

the change in model and the increase in number of healthcare centers in Network. In addition,

if the time during the delivery model, including EMS time, DIDO time, and PNP time, changes,

service area will be changed also. To confirm the understanding, we simulate the scenario by

decreasing time in the delivery model as below by comparing the result with network healthcare
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centers since the objective is to promote coordination between healthcare centers in Stroke
Network Plan.

Scenario |: Reduce EMS time, DIDO time, and PNP time, 10% from current model

Scenario 1l: Reduce EMS time, DIDO time, and PNP time, 20% from current model

In each scenario, 2 types of healthcare centers will be analyzed, healthcare centers in
Type A/B and healthcare centers in Type C/D. The difference in model, as previously discussed,
will be focused.

In scenario |, the healthcare centers in Type A/B with network, current summary of EMS
time and PNP time is 37.25 minutes. Therefore, the remaining time of radius from healthcare
centers in Type A/B to onset scene is 37.75 minutes. In scenario |, healthcare centers in Type
A/B, EMS time and PNP time is assumed to reduce 10% from the current 37.25 minutes to 33.53
minutes, so the remaining time of radius from healthcare centers in Type A/B to onset scene will
be 41.48 minutes. As per healthcare centers in Type C/D with network, the current summary of
EMS time, DIDO time and PNP time is 50.72 minutes. Therefore, the remaining time of radius
from healthcare centers in Type A/B to healthcare centers in Type C/D and of radius from
healthcare centers in Type C/D to onset scene is 24.28 minutes when combined. In scenario |,
the healthcare centers in Type C/D, EMS time, DIDO time and PNP time is assumed to reduce
10% from the current 50.72 minutes to 45.65 minutes so the remaining time will be 29.35
minutes. However, as per the healthcare centers in Type C/D, time from the healthcare centers
in Type C/D to the main healthcare center in its network will be deducted first before calculating
the radius from the healthcare centers in Type C/D to onset scene.

In scenario ll, for the healthcare centers in Type A/B with network, the current summary
EMS time and PNP time is 37.25 minutes. Therefore, the remaining time of radius from healthcare
centers in Type A/B to onset scene is 37.75 minutes. In Scenario I, healthcare centers in Type
A/B, EMS time and PNP time is assumed to reduce 20% from the current 37.25 minutes to 29.80
minutes so the remaining time of radius from healthcare centers in Type A/B to onset scene will
be 45.20 minutes. As per healthcare centers in Type C/D with network, current EMS time, DIDO
time and PNP time summary is 50.72 minutes so the remaining time of radius from the healthcare
centers in Type A/B to the healthcare centers in Type C/D, and of radius from the healthcare
centers in Type C/D to onset scene is 24.28 minutes when combined. In Scenario ll, healthcare

centers in Type C/D, EMS time, DIDO time and PNP time is assumed to reduce 20% from the
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current 50.72 minutes in to 40.58 minutes so the remaining time will be 34.42 minutes. However,
as per healthcare centers in Type C/D, the time from healthcare centers in Type C/D to the main
healthcare center in its network will be deducted first before calculating the radius from the
healthcare centers in Type C/D to onset scene.

For healthcare centers in Type A/B with network, when 10% was deducted from the
current EMS time and PNP time, the service area of each healthcare center increases about
21% in average while when 20% was deducted from current EMS time and PNP time, the service

area of each healthcare center increases about 38% in average as shown in Table 13

Table 13 Service area of each healthcare center in the network if time in delivery model

changes: healthcare centers in Type A/B

" No. of Current Scenario | : Reduce EMS & PNP 10% Scenario Il : Reduce EMS & PNP 20%
Nez\:r Healthcare ) 4 Diff (I - Current ) ) Diff (Il - Current )
Center km km km? % km km? %

1 11 6,685 7,962 1,277 19% 9,102 2,417 36%

2 4 2,511 3,142 631 25% 3,655 1,144 46%

3 1 482 681 199 41% 799 317 66%
4 6 4,117 4,798 681 17% 5,348 1,231 30%

5 6 2,674 3,447 773 29% 4,150 1,475 55%

6 4 2,104 2,378 274 13% 2,582 478 23%

7 2 1,099 1,281 182 17% 1,394 295 27%

8 1 570 738 168 29% 822 251 44%
Total 35 20,242 24,426 4,184 21% 27,851 7,609 38%

For healthcare centers in Type C/D with network, when 10% was deducted from the
current EMS time, DIDO time and PNP time, the service area of each healthcare center
increases about 113% in average while when 20% was deducted from the current EMS time,
DIDO time and PNP time, the service area of each healthcare center increases about 231% in

average as shown in Table 14
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changes: healthcare centers in Type C/D
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No. of Current Scenario | : Reduce EMS, PNP & DIDO 10% |Scenario Il : Reduce EMS, PNP & DIDO 20%
Nem:rk Healthcare k. 5 Diff (I - Current ) ) Diff (Il - Current )
Center m km Kkm? % km km? %
1 7 254 530 276 109% 921 667 263%
2 0 0 0 0 N/A 0 0 N/A
3 3 0 2 2 N/A 35 35 N/A
4 5 93 270 177 190% 464 371 397%
5 3 296 488 192 65% 718 421 142%
6 6 212 432 220 103% 766 554 261%
7 5 347 823 475 137% 1,056 709 204%
8 1 100 223 124 124% 348 249 249%
Total 30 1,303 2,770 1,467 113% 4,308 3,006 231%

As a result, the service area of each healthcare center in Type C/D increases

significantly comparing to the service area of each healthcare center in Type A/B. This result

means that there is more delivery time allowance, and it also increases the chance of healthcare

centers in Type C/D to arrive at the main healthcare center in its network.
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CHAPTER V
DISCUSSION AND CONCLUSION

5.1 Discussion

In the treatment of Stroke, time affects the brain, so time is a key factor in determining
the treatment process as it aims to increase the recovery rate of stroke patients. For this
purpose, the amount of time before patients can receive rt-PA should be reduced or the
prehospital time should be given as long as possible. In terms of prehospital time from this
study, when healthcare centers that can provide rt-PA, such as Type A/B, can be transformed
into network healthcare centers, the service area of each healthcare center itself will increase
but will not increase the total number of service area due to overlapping service areas. The
benefits of converting healthcare centers in Type A/B from non-network to network healthcare
centers will be reflected in the increased service area of the nearest network healthcare centers
in Type C/D. For healthcare centers Type C/D, it is helpful to convert non-network healthcare
centers to network healthcare centers when they send patients to the nearest healthcare center
not the main healthcare center in the network. In this case, healthcare centers without rt-PA,
such as Type C/D should consider re-networking to connect to the nearest healthcare center
within the time allowance or develop a model to transport patients to other healthcare centers
in the same network respectively. In addition, the addition of new main healthcare centers and
networks will increase the overall service area and will increase the service density.

In terms of policy, the stroke service plan of NHSO Region 13 should include other
healthcare centers who have not joined the plan especially in areas that are not yet covered.
Bangkok Stroke service plans must also encourage healthcare centers with rt-PA to join the
network because, according to GIS data, only 35 healthcare centers out of 53 healthcare
centers in the Type A/B can increase the service area by 40%, or almost 6,000 square
kilometers. Main healthcare centers and newly added networks are determined by location
availability and data sharing capabilities. From the advice above, therefore, we start adding 2
government healthcare centers in Type A with thrombectomy and 24 hrs rt-PA and 7

government healthcare centers in Type B1 with 24 hrs rt-PA.
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For Type C/D, stroke service plans should be reconsidered and addressed that the
healthcare centers in each network should be within the service range to prevent any healthcare
centers in Type C/D having zero service coverage. Service density is another factor that should
be considered in a stroke service plan. As a result of the GIS results, in some sub-districts, the
service was intensive while in others there was a shortage of supply. The development of
delivery models and the use of healthcare centers that are not currently included in the service
plan are practical. Therefore, NHSO Region 13 still has to invite other healthcare centers in
Bangkok to join the plan as soon as possible.

To increase the service area, the cooperation with EMS provider is also crucial. The
stronger the cooperation with EMS provider, the wilder the stroke service area. This includes
data sharing, especially about the nearest healthcare center in range and availability of beds.
As there are a number of EMS providers in Bangkok, both public and private, In order to
maximize data usage, ensure data synchronization and seamless communication, the Stroke
service plan of NHSO region 13 should be the main contact point for all healthcare centers in
the service plan and liaise with potential and interested EMS providers to ensure all EMS

providers can offer their services to all area of Bangkok in timely manner.

5.2 Contributions

This research will also be beneficial to policy makers, business sectors and academic
institutions as discussed below.

In terms of policy contribution, the Stroke service plan of NHSO Region 13 will be
benefitted directly from this research. Although there are many factors when considering and
forming stroke network, the result of this study offers significant information which can support
the network forming decision which will benefit policy makers tremendously. This includes
whether each healthcare center in Type C/D in each network should consider including time to
get proper treatment, and rt-PA, as main factors to join each network. The patient referral
process should be between the nearest healthcare centers in Type C/D and the other healthcare
centers in Type A/B and should not be limited to patient transferal to the main healthcare center
in the network only, which the latter is sometimes farther than the time allowance and thus will
negatively affect the patient’s recovery rate. Moreover, the areas that have low stroke services

density should be focused since this research did not compare the number of healthcare center
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facility supply with the number of all stroke patient. Furthermore, the time reduced each model
of delivery node, including EMS, DIDO, and PNP, will help expand the service area of each
healthcare center.

As for the public EMS provider’s operations, and the private EMS provider's business,
this research offers them tremendous advantages of obtaining the information of which areas
are still relatively far from healthcare centers or have low service density, so they can focus on
providing more supports to the areas. In addition, the EMS providers can establish new station
or ambulance standby in the unserved areas in case that they need to transfer patients living in
those areas. If they can reduce the time to onset scene, the service area will be wider.

In term of academic contribution, while most healthcare studies focus only on the in-
hospital process improvement, this research tries to integrate logistics data and healthcare
system by using GIS analysis, which will be beneficial to the healthcare studies, especially with
time sensitive disease. The results of this study have stemmed from the cross-disciplinary
approach. Hence, it will also be beneficial to potential researchers in other fields of study.
However, even though GIS operations used in this research, including overlay and network
analysis tools, are widely adopted in the healthcare studies, the application of such
methodology is limited in healthcare studies in Thailand. Moreover, as this research focuses on
the data in Bangkok Metropolitan, it is suggested that future research should examine the
healthcare center networks in rural areas of Thailand which will definitely be impactful to the
overall healthcare system. In addition, the open-source data is becoming more prevalent, and
the data connectivity is exponentially increasing, therefore, there is a possibility to find new
methodology and analysis for any fields of studies building on the methodology and finding of
this research. Traffic data provided by iTIC, which is a publicly accessible database, is used in
this research. The open-source traffic data utilization and collection process adopted in this
research can be applied to other studies that can benefit from such traffic data. Since this
research has handled its data process thoroughly from collecting raw data to screening all the
data collected as well as provides detailed explanation of the data characteristic and sources
of information, potential researchers are able to conduct data selection deemed appropriate to
their studies. Open-source data is not limited to only traffic data. There are other sources of data
that would fit to any fields of interests. This research aims to set an example of how open-source

data can be the core substance in academic research as well as strengthen the study.
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5.3 Limitations

The limitations of this research are the factors that will impact the research result
whether by making it less credible or practical. One limitation of this research is that EMS
providers might have different procedures to follow. In this research, the assumption is that all
EMS providers in the network follow the Prehospital Notification Procedure (PNP). However, this
means if there is a case when EMS staff do not follow the procedure, the patient will not get the
benefit from PNP time in the emergency department. Thus, training with standard procedure to
ensure the same understanding and protocol is needed.

In terms of stroke demand, in this research, we utilize the population density of each
sub-district as an implication of the stroke demand while the data of actual stroke patients in
Bangkok were not considered since it is not shared among healthcare centers, even within the
stroke network.

As previously mentioned in this research, all healthcare centers are not included in the
Stroke service plan of NHSO Region 13 since the healthcare centers are scattered and are
under different supervisions. If this research was able to include all the healthcare center data,
the result would be more solid.

From all the limitation factors mentioned above, the cooperation among the healthcare
centers in NHSO Region 13, which is the interested area of this research, is the most worrisome.
If the cooperation is more strengthened, the connection will be more seamless. Data sharing

will also provide benefit in asset utilization which requires lower investment.

5.4 Future research

In this research, we only looked at the demand and supply in the Bangkok area. From
the results, it can be seen that most of the untreated areas are along the border of Bangkok.
This means that patients in these areas are more likely to experience problems when they have
symptoms of a stroke that require a trip to a healthcare center with a stroke facility. In fact, such
patients can choose to go to healthcare centers in nearby provinces which is closer than
returning to Bangkok. However, most people still prefer to travel to Bangkok to receive health
services due to the reputation and readiness of the healthcare facility. Thus, future research

may look at neighboring provinces to provide a more comprehensive picture of services.
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However, we still need to consider EMS providers and delivery patterns since the healthcare
centers for further studied will be under the different regions of the NHSO.

Since Stroke is now increasingly important, several new delivery modes are available
to reduce the time to receive rt-PA and to increase patient recovery rates. For example, there
are ambulances equipped to deliver prehospital thrombolysis and mobile stroke units which
can perform CT scans. However, as of August 2021, there are only 3 healthcare centers that
have mobile stroke units, namely Siriraj Hospital, Nopparat Rajathani Hospital and Phayathai 1
Hospital. Due to the high cost, this model is therefore not widespread.

Further studies on stroke service areas should include new delivery models and more
connected networks in case of significant quantities or other factors that may affect the area of
interest. To create a solid service area, the new study may use updated time on each node and
up-to-date data from the interested area to determine the service area more accurately.

Considering traffic conditions is a factor for the stroke service area. Updated velocity
data will strengthen delivery patterns. In addition, new tools that can predict traffic more
accurately and timely should be included in the new study.

Additional stroke delivery models including self-transport and mobile stroke units can
be studied for comparison with EMS transport models, which can help NHSO design service
plan policies and procedures. In addition, sharing data on the number of healthcare centers
with stroke treatment facilities is a key to expanding coverage in a manner that requires less
investment.

As per expanding of research methodologies, the future researches should to focus on
other time sensitive diseases, such as, Acute Coronary Syndrome (ACS), Sudden Cardiac
Arrest and Sepsis. The prehospital model and time allowance can be adjusted to fill in the model
to find service area of each disease.

The purpose of this research is to provide policy recommendations. As for the actual
operation improvement, future studies should focus their methodologies on portraying the real
time result, so that the patient can get the most benefit. Examples include real-life models such
as when the road is blocked and the EMS provider need to get to the nearest healthcare center
within the time allowance, or how can an EMS provider know whether there is an available bed
for stroke patient in the nearest healthcare center within its service area since the referral time

should be avoid.
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Last but not least, it is important to regularly inspect the service area for both non-
network and network healthcare centers. To increase health services and support people in the
service area, further study in suburban or rural areas will reveal different results. This is because
the number of healthcare centers that are well-equipped for different stroke and delivery modes

is less.

5.5 Conclusion

Bangkok, a highly populated city, is much affected by traffic congestion, which will in
turn impact the administration of health services for a time sensitive disease such as stroke. GIS
analysis, including network analysis and overlay analysis, can be helpful to define the EMS
service areas for stroke, which would be beneficial for the development of stroke service
policies. This research identifies stroke service areas using data on population needs, different
forms of stroke delivery using EMS as a means of transportation, road traffic speed and the
provision of rt-PA services. The study looked at the time spent at each node in chains which
result in service area for non-network and network healthcare center models for further
comparative analysis. Adjusting delivery model and increasing number of hospitals in the
network are suggested to increase the stroke service areas. Further studies should consider
including updated data and model as well as focusing on a more intense cooperation within the

interested study area.



REFERENCES

Alberts, M. J., Latchaw, R. E., Selman, W. R., Shephard, T., & Hadley, M. N. (2005). Recommendations
for comprehensive stroke centers: a consensus statement from the Brain Attack Coalition.

Stroke, 36(7), 1597-1616. doi:10.1161/01.STR.0000170622.07210.b4

BMA GIS Center. (2020). BANGKOK GIS Data,. Retrieved from

http://www.bangkokgis.com/modules.php?m=download shapefile

Department of Health Service Support Ministry of Public Health. (2020). Criteria for classification of
service establishments in the country. Retrieved from

http://www.thcc.or.th/download/GIS54. pdf

Department of Local Administration Ministry of Interior. (2010). Urban Planning Guidelines. Retrieved

from http://www.dla.go.th/work/e book/eb1/stan14/p6.pdf

Doggen, C. J., Zwerink, M., Droste, H. M., Brouwers, P. J., van Houwelingen, G. K., van Eenennaam, F.
L., & Egberink, R. E. (2016). Prehospital paths and hospital arrival time of patients with acute
coronary syndrome or stroke, a prospective observational study. BMC Emerg Med, 16, 3.

doi:10.1186/512873-015-0065-y

Farinella, D., Saitta, P., & Signorino, G. M. (2011). The Regionalization of the Public Health System and
New Governance Models for Healthcare: The Stroke Network Case in ltaly. World Medical &

Health Policy, 3(2), 60-82. doi:10.2202/1948-4682.1139

Gache, K., Couralet, M., Nitenberg, G., Leleu, H., & Minvielle, E. (2013). The role of calling EMS versus
using private transportation in improving the management of stroke in France. Prehosp Emerg

Care, 17(2), 217-222. doi:10.3109/10903127.2012.755584

INRIX Inc. (2018). INRIX 2017 Traffic Scorecard. Retrieved from https:/www.dmagazine.com/wp-

content/uploads/2018/02/INRIX 2017 Traffic Scorecard Final 2.pdf

iTIC. (2020). iTIC Open Data. Retrieved from https://itic.longdo.com/opendata/

Ledn-diménez, C., Ruiz-Sandoval, J. L., Chiquete, E., Vega-Arroyo, M., Arauz, A., Murillo-Bonilla, L. M., .

.. Cantu-Brito, C. (2014). Hospital arrival time and functional outcome after acute ischaemic


http://www.bangkokgis.com/modules.php?m=download_shapefile
http://www.thcc.or.th/download/GIS54.pdf
http://www.dla.go.th/work/e_book/eb1/stan14/p6.pdf
https://www.dmagazine.com/wp-content/uploads/2018/02/INRIX_2017_Traffic_Scorecard_Final_2.pdf
https://www.dmagazine.com/wp-content/uploads/2018/02/INRIX_2017_Traffic_Scorecard_Final_2.pdf
https://itic.longdo.com/opendata/

84

stroke: Results from the PREMIER study. Neurologia (English Edition), 29(4), 200-209.

doi:10.1016/j.nrleng.2013.05.005

Ministry of Interior. (2013). Ministerial Regulations for Bangkok City Plan. Retrieved from
http://cpd.bangkok.go.th:90/web2/NEWCPD2556/001 cpd56.pdf

Ministry of Public Health. (2015). Establishment Form of Health Area. Retrieved from

https://www.nationalhealth.or.th/en/node/2143

Murad, A. (2018). Using GIS for Determining Variations in Health Access in Jeddah City, Saudi Arabia.
ISPRS International Journal of Geo-Information, 7(7). doi:10.3390/ijgi7070254

Murad, A. A. (2007). Creating a GIS application for health services at Jeddah city. Comput Biol Med,
37(6), 879-889. doi:10.1016/j.compbiomed.2006.09.006

National Health Security Office. (2018). Proposed Guidelines for the development of Health Service
system management in Bangkok area : Special Health Area. Retrieved from

https://kb.hsri.or.th/dspace/handle/11228/4884?show=full&locale-attribute=en

National Health Security Office Region 13. (2018a). NHSO 13 Service Plan Sharing Summary. Retrieved
from https:/bkk13.moph.go.th/download file all/download file all cl/17/1/17/2

National Health Security Office Region 13. (2018b). Performance Summary NHSO 13 2018. Retrieved

from https://bkk13.moph.go.th/download file all/download file all cl/1/2/83/2

National Statistical office. (2019). Thailand Non-registered Population 2019. Retrieved from

https://www.nso.go.th/sites/2014/Pages.aspx

National Statistical office. (2020). Population Sensus Postponement. Retrieved from

http://www.nso.go.th/sites/2014/Pages/pop/delay2563.aspx

Oostema, J. A., Nasiri, M., Chassee, T., & Reeves, M. J. (2014). The quality of prehospital ischemic
stroke care: compliance with guidelines and impact on in-hospital stroke response. J Stroke

Cerebrovasc Dis, 23(10), 2773-2779. doi:10.1016/j.jstrokecerebrovasdis.2014.06.030

P Huston, VL Edge, & E Bernier. (2019). Reaping the benefits of Open Data in Public Health. Can
Commun Dis Rep, 45(10), 252-256. doi:10.14745/ccdr.vi45i10a01


http://cpd.bangkok.go.th:90/web2/NEWCPD2556/001_cpd56.pdf
https://www.nationalhealth.or.th/en/node/2143
https://kb.hsri.or.th/dspace/handle/11228/4884?show=full&locale-attribute=en
https://bkk13.moph.go.th/download_file_all/download_file_all_cl/17/1/17/2
https://bkk13.moph.go.th/download_file_all/download_file_all_cl/1/2/83/2
https://www.nso.go.th/sites/2014/Pages.aspx
http://www.nso.go.th/sites/2014/Pages/pop/delay2563.aspx

85

P Kerstin, P Jan, J Jorgen, & N Gun. (2011). <iThesis_35A Time saved with high speed driving of

ambulances. Accident Analysis and Prevention, 43, 818-822.

Pulvers, J. N., & Watson, J. D. G. (2017). If Time Is Brain Where Is the Improvement in Prehospital Time
after Stroke? Front Neurol, 8, 617. doi:10.3389/fneur.2017.00617

Rajiv Advani, Halvor Naess, & Martin W. Kurz. (2017). The golden hour of acute ischemic stroke.
Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine.

doi:10.1186/513049-017-0398-5

Salhi, R. A., Edwards, J. M., Gaieski, D. F., Band, R. A., Abella, B. S., & Carr, B. G. (2014). Access to
care for patients with time-sensitive conditions in Pennsylvania. Ann Emerg Med, 63(5), 572-

579. doi:10.1016/j.annemergmed.2013.11.018

Sangob Boontongto, Nisakorn Vibulchai, & A-ngun Buthbankhow. (2017). Development of Fast Track
Service System for Patients with Stroke. MAHASARAKHAM HOSPITAL JOURNAL, 14(3), 100-
113.

Sattha Riyapan. (2019). The 4th Siriraj Stroke Conference 2019. Retrieved from

https://www.sirirajstrokecenter.org/wp-

content/uploads/2019/05/3.%E0%B8%AD%E0%B8%B2%E0%B8%88 %E0%B8%B2%E0%B8%

A3%E0%B8%A2%E0%B9%8C%E0%B8%A8%E0%B8%A3%E0%B8%B1%E0%B8%97%E0%B

8%98%E0%B8%B2 What-Can-We-Do-before-Arrival-The-Pre-%E2%80%93-Hospital-

Stroke.pdf

Sattha Riyapan, Jirayu Chantanakomes, & Onlak Ruangsomboon. (2020). Assessment of Prehospital
Management of Patients Transported to a Thai University Hospital. Siriraj Medical Journal,

72(4), 287-295.

Saver, J. L., Smith, E. E., Fonarow, G. C., Reeves, M. J.,, Zhao, X., Olson, D. M., . . . Investigators.
(2010). The "golden hour" and acute brain ischemia: presenting features and lytic therapy in
>30,000 patients arriving within 60 minutes of stroke onset. Stroke, 41(7), 1431-1439.
doi:10.1161/STROKEAHA.110.583815


https://www.sirirajstrokecenter.org/wp-content/uploads/2019/05/3.%E0%B8%AD%E0%B8%B2%E0%B8%88%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%8C%E0%B8%A8%E0%B8%A3%E0%B8%B1%E0%B8%97%E0%B8%98%E0%B8%B2_What-Can-We-Do-before-Arrival-The-Pre-%E2%80%93-Hospital-Stroke.pdf
https://www.sirirajstrokecenter.org/wp-content/uploads/2019/05/3.%E0%B8%AD%E0%B8%B2%E0%B8%88%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%8C%E0%B8%A8%E0%B8%A3%E0%B8%B1%E0%B8%97%E0%B8%98%E0%B8%B2_What-Can-We-Do-before-Arrival-The-Pre-%E2%80%93-Hospital-Stroke.pdf
https://www.sirirajstrokecenter.org/wp-content/uploads/2019/05/3.%E0%B8%AD%E0%B8%B2%E0%B8%88%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%8C%E0%B8%A8%E0%B8%A3%E0%B8%B1%E0%B8%97%E0%B8%98%E0%B8%B2_What-Can-We-Do-before-Arrival-The-Pre-%E2%80%93-Hospital-Stroke.pdf
https://www.sirirajstrokecenter.org/wp-content/uploads/2019/05/3.%E0%B8%AD%E0%B8%B2%E0%B8%88%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%8C%E0%B8%A8%E0%B8%A3%E0%B8%B1%E0%B8%97%E0%B8%98%E0%B8%B2_What-Can-We-Do-before-Arrival-The-Pre-%E2%80%93-Hospital-Stroke.pdf
https://www.sirirajstrokecenter.org/wp-content/uploads/2019/05/3.%E0%B8%AD%E0%B8%B2%E0%B8%88%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%8C%E0%B8%A8%E0%B8%A3%E0%B8%B1%E0%B8%97%E0%B8%98%E0%B8%B2_What-Can-We-Do-before-Arrival-The-Pre-%E2%80%93-Hospital-Stroke.pdf

86

Stroke Service Plan National Health Security Office Region 13. (2018). Stroke Service Plan Progress
Update Retrieved from

https://bkk13.moph.go.th/download file all/download file all cl/17/1/17/2

Suriyawongpaisal, P., Aekplakorn, W., & Tansirisithikul, R. (2014). A Thailand case study based on
quantitative assessment: does a national lead agency make a difference in pre-hospital care
development in middle income countries? Scandinavian Journal of Trauma, Resuscitation and

Emergency Medicine, 22(75).

Suwanwela, N. C. (2014). Stroke epidemiology in Thailand. J Stroke, 16(1), 1-7.

doi:10.5853/j0s.2014.16.1.1

Tennyson, J. C., Michael, S. S., Youngren, M. N., & Reznek, M. A. (2019). Delayed Recognition of Acute
Stroke by Emergency Department Staff Following Failure to Activate Stroke by Emergency
Medical Services. West J Emerg Med, 20(2), 342-350. doi:10.5811/westjem.2018.12.40577

The National Statistical Office. (2010). The 2010 Population and Housing Census. Retrieved from

http://web.nso.go.th/en/census/poph/data/090913_Introduction 10.pdf

Werner Hacke, M. D., Markku Kaste, M. D., Erich Bluhmki, P. D., Miroslav Brozman, M. D., Antoni
Davalos, M. D., & Donata Guidetti, M. D. (2008). Thrombolysis with Alteplase 3 to 4.5 Hours

after Acute Ischemic Stroke. The new england journal of medicine, 359(13), 1317-1329.

Wongwiangjunt Sattawut, Chulaluk Komoltri, Niphon Poungvarin, & Yongchai Nilanont. (2015). Stroke
Awareness and Factors Influencing Hospital Arrival Time: A Prospective Observational Study. J

Med Assoc Thai, 98(3), 260-264.

worldpopulationreview.com. (2020). Bangkok Population 2021 (Demographics, Maps, Graphs).

Retrieved from https://worldpopulationreview.com/world-cities/bangkok-population

Yuwares Sittichanbuncha, Thidathit Prachanukool, Prakit Sarathep, & Kittisak Sawanyawisuth. (2014).
An Emergency Medical Service System in Thailand: Providers’ Perspectives. J Med Assoc

Thai, 97(10), 1016-1021.


https://bkk13.moph.go.th/download_file_all/download_file_all_cl/17/1/17/2
http://web.nso.go.th/en/census/poph/data/090913_Introduction_10.pdf
https://worldpopulationreview.com/world-cities/bangkok-population

87

Zhang, S., Zhang, J., Zhang, M., Zhong, G., Chen, Z., Lin, L., & Lou, M. (2018). Prehospital Notification
Procedure Improves Stroke Outcome by Shortening Onset to Needle Time in Chinese Urban

Area. Aging Dis, 9(3), 426-434. doi:10.14336/AD.2017.0601



APPENDICES



Appendix A

Healthcare center List in Stroke Service Plan NHSO Region 13

89



No. Healthcare Center Main | Network Eaclity - Group
CT SCAN MRI rt-PA Service
1 BMA General Hospital 1 Yes NO NO NO c
2 Klongtun Hospital NO NO NO NO D
3 CK Nursing Home NO NO NO NO D
4 Thian Fah ion Hospital NO NO NO NO D
5 Thonburi 2 Hospital Yes NO NO NO c
6 Navamin 9 Hospital 4 Yes NO NO NO C
7 8 Hospital Yes NO NO NO ©
8 General Hospital 6 NO NO NO NO D
9 Hospita 6 Yes NO NO NO ©
10 |BBH Hospital NO NO NO NO D
11  |Prachapat Hospital NO NO NO NO D
12 |Bang Khun Thian Geriatric Hospital NO NO NO NO D
13 |Vichaivej Yaekfaichai Hospital 7 Yes NO NO NO ©
14 |Wetchakarunrasm Hospita 1 Yes NO NO NO c
15  |Priest Hospital NO NO NO NO D
16  [Saiyud Hospital NO NO NO NO D
17 |Saimai Hospital Yes NO NO NO c
18 |Luang Phor Taweesak Chutinataro Uthit Hospital 6 Yes NO NO NO c
19 |Hua Chiew Hospital 4 Yes Yes NO NO c
20 |Intermedical Health and Lab Medical Center NO NO NO NO D
21 |Public Health Center 26 Cl a Prayoonrawong NO NO NO NO D
22 |Public Health Center 48 Nakwatchara Uthit NO NO NO NO D
23 |Public Health Center 67 Thawi Watthana NO NO NO NO D
24 |Public Health Center 33 Wat Hong NO NO NO NO D
25  |Public Health Center 04 Din Daeng NO NO NO NO D
26 |Public Health Center 40 Bang Khae NO NO NO NO D
27 _|Public Health Center 29 Chaung Nongnuch NO NO NO NO D
28 |Public Health Center 21 Wat Tat Thong NO NO NO NO D
29  |Public Health Center 13 Maitri Wanit NO NO NO NO D
30 [Public Health Center 01 Saphan Morn NO NO NO NO D
31 |Ratchada Tha Phra Hospital Yes NO NO NO ©
32 |Kluaynamthai 2 Hospital 1 NO NO NO NO D
33 |Naval Hospital Bangkok 3 NO NO NO NO D
34  |Phaet Panya Hospital 3 Yes NO NO NO c
35 |Petcharavej Hospital 4 Yes NO NO NO c
36 |Burachat Chaiyakon Hospital 1 NO NO NO NO D
37 [Bangkok Metropolitan Administration Lat Krabang Hospital 1 NO NO NO NO D
38 [Navasri Nursing Home NO NO NO NO D
39 |Karunvej Hospital Yes NO NO NO c
40 |Chaophya Hospital 7 Yes Yes NO NO c
41 [Kluaynamthai Hospital \J, Yes NO Not 24/7 NO B2
42 |Suksawat Hospital Thonburi 7 Yes NO NO NO C
43 |Prison Hospital, Somdet Chaopraya Institute of Psychiatry 7 Yes| Yes| NO NO c
44 |Ratc Hospital 6 Yes NO NO NO ©
45 |Benchakitti Park Hospital 1 Yes NO NO NO ©
46 |Bangpo General Hospital Yes NO NO NO 3
47 _ [Theptarin Hospital 1 Yes NO NO NO ©
48 |Institute Galya Rajanagarindra NO NO NO NO D
49 [Medical Correctional Hospital S Yes NO NO NO ©
50 [Metropolitan Health and Wellness 5 NO NO NO NO D
51 |Central General Hospital 5 Yes NO Not 24/7 NO B2
52 |Navamin Hospital 4 NO NO Not 24/7 NO B2
53 |Piyavate Hospital 1 Yes Yes Not 24/7 NO B2
54 [Bangpakok 1 Hospital 6 Yes NO Not 24/7 NO B2
55 |Mission Hospital Bangkok Yes NO Not 24/7 NO B2
56 |Paolo Hospital Kaset Yes NO Not 24/7 NO B2
57 _|Sikarin Hospital Yes Yes Not 24/7 NO B2
58 |Yanhee Hospital Yes NO Not 24/7 NO B2
59 |B.Care Medical Center 5 Yes Yes Yes NO B1
60 |Serirak Hospital 4 Yes NO Yes NO B1
61 h k Hospital 1 Yes NO Yes NO B1
62 |Bumrungrad International Hospital Yes Yes Yes NO B1
63 |Camillian Hospital Yes NO Yes NO B1
64 |Nopparat h Hospital 1 Yes Yes Yes NO B1
65  |Thonburi Hospital Yes Yes Yes NO B1
66 |Bangkok Hospital for Tropical Diseases Yes NO Yes NO B1
67 9 International Hospital 7 Yes Yes Yes NO B1
68 |Samitivej Thonburi Hospital 6 Yes NO Yes NO B1
69  |Paolo Hospital Chokchai 4 5 Yes Yes Yes NO B1
70 [Rajavithi Hospital 4 Yes Yes Yes NO B1
71 |Veterans General Hospital 2 Yes Yes Yes NO B1
72 |vichaiyut Hospital Yes Yes Yes NO B1
73 |Faculty of Medicine Vajira Hospital, Navamindradhiraj University 3 Yes Yes Yes Yes A
74 |Kasemrad Hostipal Pracha Chuen Yes Yes Yes Yes A
75 |King CI 'n Memorial Hospital 1 Yes Yes Yes Yes A
76 _|Thainakarin Hospital 4 Yes Yes Yes Yes A
77 |BNH Hospital 1 Yes Yes Yes Yes A
78 _|Phyathai 1 Hospital Yes Yes Yes Yes A
79 |Phyathai 2 Hospital Yes Yes Yes Yes A
80 Hospital Yes Yes. Yes Yes A
81 |Vibharam Hospital 2 Yes Yes Yes Yes A
82 |Somdech Phra Pinklao Hospital Yes Yes Yes Yes A
83 |Samitivej it Hospital Yes Yes Yes Yes A
84 |Police General Hospital 1 Yes Yes Yes NO B1
85 |Phr Hospital 2 Yes Yes Yes Yes A
86 |Prasat Neurological Institute 4 Yes Yes Yes Yes A
87 [Paolo Hospital 4 Yes Yes Yes Yes A
88 |Sukumvit Hospital 1 Yes Yes Yes Yes A
89 |Vejthani Hospital Yes Yes Yes Yes A
90 [Bhumibol Adulyadej Hospital 5 Yes Yes Yes Yes A
91 |[siriraj Hospital 7 Yes Yes Yes Yes A
92 Hospital 5 Yes Yes Yes Yes A
93 [Synphaet Ramintra Hospital Yes Yes Yes Yes A
94 |Bangkok Hospital Yes Yes Yes Yes A
95 |Phra Ram 9 Hospital Yes Yes Yes Yes A
96 _|Vibhavadi Hospital 2 Yes Yes Yes Yes A
97 _|Chulabhorn Hospital 5 Yes Yes Yes Yes A
98 _|Lerdsin Hospital 3 Yes Yes Yes Yes A
99 [Taksin Hospital 6 Yes Yes Yes Yes A
100 |Phetkasem 2 Hospital 1 Yes NO Yes NO B1
101 |The Bangkok Christian Hospital 1 Yes Yes Yes NO B1
102 |Charoenkrung Pracharak Hospital 1 Yes NO Yes NO B1
103 |Bangna General Hospital 1 3 NO NO NO NO D
104 |ladprao General Hospital 4 NO NO NO NO D
105 |Kasemrad Hospital Bang Khae 4 NO NO NO NO D
106 |Urban Institute for Disease Prevention and Control 5 NO NO NO NO D
107 _|Sirindhorn Hospital 6 NO NO NO NO D
108 |Raj Burana Hospital 6 NO NO NO NO D
109 |Rama 2 Hospital 6 Yes NO Yes NO B1
110 |Vichaivej International Hospital Nong Khaem 7 NO NO NO NO D
111 |Hospital MEA 8 NO NO NO NO D

90



Appendix B

Average Speed in each Location Code of iTIC in 2019
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92

LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)
1 1407 Sondudauy 13.81501]  100.93377|nsviunu__ |[wuavaan 463 101 15200 |ouumap@und A 13.68353|  100.40773[uoun 1noua 418
2 7377 __|304/auugiumied (axiuan) 13.81942 1007364913 T 412 102 15201 |uonunowanst 13.68682  100.42606[uoun 1nouA 43.1
3 7378 |304/auugiunivd (aziuaan) 13.8149]  100.75641|uduudy fuy’ 44.1 103 15202 [auunzwand-auudadwnany 2 13.71309]  100.46155/u19Aa Fauvas 39.5
4 77 |7 1372958 100.74657|naavanunlsz [aansely 28.2 104 15203 |usnnyosu-Suenfiun - 631 1371544 100.47827|aAzuay__[suui 354
5 7772 |auwdqamms 13.75611] _100.74637|naavanunlsz [aansuily 317 105 16000 _|unniandorh 2 137519 100.50202[fnaynimg3 [wszuas 17.1
6 7773 auuAnEIINEY 13.77403 100.74637|fiuy v 36.5 106 16001 |uondneunegs 516 13.75212 100.50451 @ neynmgs [(wiruas 16.5
7 7774 |auufionng 13.79223| _ 100.74616| i s 383 107 16003 iue 516 13.75187]  100.5087[inuines __[ilaulnuda 193
8 7775 |auunueiung 13.8124] 100, it 1 454 108 16004 |uunuaa 2-516 13.75072] 10051 e [flamlnude 193
9 7776 a8 TAUAUFY 13.81543 100.7353|fluy§ fluy 38.0 109 16005 [usnawle 13.74985 1005145 Famw@su_ |dlavdnuda 14.4
10 7777 304/auugTuniod 13.81911  100.73429|fluyf fuy’ 345 110 16006 |unnni¥n3ddn 516 13.74909]  100.51674[naasumiuna [flaudnuda 124
11 8954 |wamandy 131/vaniwsinmu 13.63854|  100.37195[paavunvuauiuivuay 34.9 111 16008 [usniadauma 635 13.74745|  100.52377|39lmi Uiy 1.7
12 8955 [auuuouaud 13.64209|  100.37639|naavinvuau{uiouay 304 112 16009 [wunuvpriu 635 137462 100.53066[ 391w iy 15.8
13 8956 |auuunonszd 1364367 100.37838|naavinvuau{uiovay 40.0 113 16010 _[wuniaduin 635 13.74532 _ 100.53585[ulvriu 1hvaiu 14
14 8957 |auuinewau3 13.65028|  100.38672|aavinvuaufuiovay 34.7 114 16015 [wumnun 13.7421]  100.55297[anavian __ |aaavian 75
15 10002 |saWihiiviasaunih 1377262 100.54212[wanv wan'n 18.1 115 16016 _|alAn-guin 13.73637] _ 100.56132[Aaavian |anaviag 135
16 10003 |#aswnalofu 2-501 13.77563|  100.54326|wan’ln wan'n 13.2 116 16017 |sasiausuing 13.74835]  100.51897|5av\ilag iy 14.0
17 10004 |ziaewnalogu 7 13.78086|  100.54497|wan’ln wan'n 125 117 16018 [UBNWIHWIENIM - 516 13.74799|  100.520785a9iflag Uiy 12.7
18 10005 |#uins 2 13.7861)  100.54687|weyn’ln wan'n 15.7 118 16019 |usnnuszavd 635 13.74455]  100.54021 Uiy vy 15.2
19 10006 _[usnaywiuaaiu 501 1378979 100.54821[wan’n n 119 119 16075 |t N9 1061 13.66596] _ 100.64314[wowile  [unon 21.9
20 10007 _|so'lvlvhiivi ANy 13.79373 100.5497|wan'ln n 14.9 120 16077 [u19wn nu.2 13.6677|  100.63429[u19unle’ un 48.8
21 10008 |usnmiuwounais 501 13.79791]  100.55106|393n5 16.4 121 16086 A ule 1-106 13.6726]  100.60889)unawlel 1o 25.0
22 10009 [sa'lwvhilviaaainoulneg 13.80257, 100.55378[39 dn3 23.9 122 16502 [upnanevindy 13.73444|  100. LEERGE] 7.7
23 10010 pnflug 13.80573 100, 3 279 123 16503 |unnadiaf 13.73303] 100 i Aaaung 134
24 10011 [swimsmmsinaaiineiulug) 13.80846|  100.55734{3@An5 24.7 124 16504 |usnwasariel 13.72947|  100.57: o CEE 14.7
25 10012 _|uznaians1i 501 13.81117| _ 100.55888[a9dns 13.4 125 16505 _|uunwannany 13.72639] _ 100.57542[pnaveiu Aaavay 154
2 10013 _|isunfaaiansn 1381543 100.56126|393ns 15.1 126 16506 _|uunvaowaa 13.72355 _100.57944|wstTuug Anavay 10.0
27 10014 _|aanssan 13.82019]  100.56404|3n3ns 13.0 127 16508 Fuin 13.72003] _100. Aaavay 288
28 10015 |aanwwalodu 23 13.82431] 100, 3 145 128 16509 i 13.71738]  100.58819|w3xT Aaavay 173
29 10016 [usn¥alafu 501 13.82706|  100.56807|304n5 ) 14.7 129 16510 |uen@unin-wsesu 4-517 13.71423]  100.59252|wszTuug ARaVAY 13.9
30 10017 |waewvalufu 35 13.83141  100.57061|a10¢1) 30305 113 130 16511 [uenwszlaug 13.71309]  100.59412|wszluug ARavRY 20.6
31 10018 |usniaun 13.83393|  100.57227[a10em andng 165 131 16512 _|uznaauyu 517 137089 100.59946[w¥Tuug Aravay 137
32 10019 |ssan wnaludu 34 13.83643|  100.57376[a108m andng 173 132 16513 [uunauuiv 62 13.69581] _ 100.605 nszTuu 127
33 10020 Nan3 501 1383973 100.57553[a10um anins 255 133 16514 517 13.67885 _ 100.60909[wowunila_ 1o 105
34 10021 _|auunnalefu nu.15 13.84818|  100.58062) aning 315 134 16515 |wunnown - 517 13.67334] _ 100.60683[wnowile 1o 177
35 10022 oiinuayaniiavand so1 13.87527]  100.5968 1oty 25.7 135 16516 loueusd 13.69021] 100 i [wivlaug 153
36 10023 auunwnalofu nu.20 13.88715 100.6038 U0L2U 228 136 17000 uenuI9un 518 13.67334 100.60683|u19u 16 pabial 23.8
37 10024 |usnTsedtnnadaainie 13.92338|  100.62496) aauiay 284 137 17001 [ugnaizna 13.66218  100.60222[u1m el un 13.2
38 10026 _[usnthunna 13.8003|  100.55244) an3ns 26.8 138 17500 _[usnvesatvanm 13.67624] _ 100.59146[wownfla_[1nomn 263
39 10027 _|shanm 13.95074| _ 100.62159 awdiay 45.0 139 17501 _|uwuninewn 519 13.67334] _ 100.60683[wowile _ [unon 146
40 11054 |[§univ 62 daa (viowh 1) 13.69803] 100.5922|wsrluuale  [wseluug 36.7 140 17502 [0uuuI9MN-0910 AU.S 13.6643|  100.65183|unounlel 0 46.4
a 11063 [hlvinda (:naramises) 1371182 100.56: aaviay 26.9 141 18501 [auan fi 521 13.76473] 100 n_[nand 15.4
42 11124 |19 Guua9 - 2 fuues uvlan 13.76869]  100.55061 |dsiaulu wan'ln 36.4 142 18502 |uena’ 521 13.76289|  100.54264|auunan’in_ | 19.0
43 11126 |szwiwhuvinda 1371492 100, CEENTE] 333 143 18503  [Teimounse 9 521 1376393 100.5482[amaulu_ [wan'n 19.6
a4 12024 |agwiuahusinnzdu (Aunss) 13.76516] _ 100.54095[aanaulu _ [wanln 318 144 18505 |uunissinaoiani 676 13.76048| _100.55487|Giuuag Guuny 213
a5 12067 _|&au (nazmuaing 1372615 100.51811[Awsven noin 2.7 145 18506 _|wanqniws 2 13.75763| _100.55741|Guuag Guuny 19.1
6 12118 [fuenfiusn (:nunedia) 13.82732 _ 100.54344|393ns andng 418 146 18508 |wunwszs 9676 13.7561] _100.56492[@uuag Guuny 23.2
a7 13069 _|1eualen 4-2 dzwushualan]  13.75291]  100.56451(unanzil ©iang 324 147 18510 Rl 13.75545| 10057327 [aunmnne 19.1
a8 13755 n31.20 1370575  100.34552[nuavenona |[wuaoum 211 148 18511 fuwnia 677 13.75293|  100.58899un9nxil oy 323
49 13756 .15 13.70946|  100.39165 ndndag LRMIG) 229 149 18513 d 13.74086| 100.6261 W Sunag 329
50 13757 |1noun 137118 100.42078[1n0un 1noua 27 150 18514 -677 13.74131]  100.64241Wenims__|daumade 339
51 13758 _|auuinaisinmy nu.10 1371317 100.43757)1nonin Mty 210 151 18515 |wianyqay 13.76337] _100.54534]aunauly__ [wan'n 16.1
52 13759 |uAviiwsy 690 13.7294 100.47417|Javinnsy 'uvnaninel 40.8 152 18516 W 18556 - 521 13.76195 100.55191|fuuna Auuny 16.0
53 13760 _|uan¥adetinszaiy 13.72836|  100.48059|Yaviawsy uonanive 425 153 18517 |ubna.d.um. - 676 13.75574]  100.56973)vi38319 Ve 21.0
54 13761 _|uwnnunoiia 1372727 100.487131vii3a w3 295 154 18518 |agwiutumudiung 13.75153| _ 100.59318[wn9nudl Vs 232
55 13762 hoiiuulua - 690 1372637 100.49246)110fi3a w3 217 155 19000 [rovinuauaniiinana 522 13.87527]  100.5968[ausna3s  [unawmy 45.8
56 13763 69 13.70786 100.37373|NunoA19Wg [Muaouuy 18.3 156 19001 uonaaUae - 522 13.86445 100.61458, a\gﬁwﬁrj Uy 24.1
57 13764 88 1371048 100.4035[ndnaay 1n9uA 205 157 19002 _[usnwiaduni 13.84564]  100.64942[1mduvm__[dwnen 203
58 13765 |aanimusinm 46/1 13.71593] _ 100.44646/119m7 sy 256 158 19003 _[mouaneinestdy 522 13.82704] _ 100.67459[udunm__[dwnend 28.9
59 13766 |AUUNUWanH-ouuWAsIALY 69 13.72101]  100.45814/1hnAaadn | n1iiasa 17.7 159 19004 |uoinfiuid 522 13.81271]  100.71769|fiun’ |y 24.9
60 13767 [@nauudnisinsdwviunoua 13.72729 100.46965 | Tavinwsy uvnaniveal 32.0 160 19031 |gausudun 39 13.85751 100.62751|auan3t RRRIEY 17.0
61 13768 |mudninsyi (ieaviuag  13.70598]  100.33333[wuavAowa |wuaoum 43.0 161 19032 [uunnu.8-522 13.83868]  100.66248[mmdunm [ 26.9
62 13769 i 1370598  100.33333[nuavenona [wuavuuu 203 162 19033 ol 13.81469|  100.68784[Auwiem  [@wned 248
63 14051 |[a1ewin (Uszanavia) 13.75953] 100.596[119nxil s 45.0 163 19034 qisung 13.8129]  100.69864|fuu’ s 18.9
64 14115 [ouuianéda 13.88428)  100.58159|@a1AuIdLuY [UAN 143 164 19035 [UBAMIINANUINEIAY 304-311! 13.81917|  100.73427 [fluy} Ay’ 36.8
65 14116 |wand 13.8953|  100.55436|vivdavvias  [ndni 255 165 19614 [MonadefiLds nu.5-nu.10 (M 13.73151|  100.70058[ul512¢ Usz1d 40.2
66 14117 _|wand 13.8953|  100.55436) vay _[wan 14.0 166 19628 [vonadodiAy nu.10-n3.15 (1) 13.7297] _100.734 aansuiiy a17
67 14170 _|unniaSauna 608 13.74745| _ 100.523775almi sy 185 167 19702 _[aswuthusanananin (1) 13.80478|  100.56011[3auna anins 39.2
68 14171 |svwiuaiawa 13.75036]  100.52481 g 16.9 168 19705 [annednu 13.85171]  100.56367|a10t12 anins 374
69 14180 ] 13.73063| 100.5182|&wszen 1195 17.0 169 19802 |auuilszaniloeni 1 13.83824|  100.55725/8108712 A9 dng 414
70 14181 |ugnuise 1373156 100.52306{uvwaensu|uvin 184 170 20002 [mougneeszduiuang 1373242 100.70267 |dszid HEYRL] 45.0
7 14182 |unavind-Awsven 609 1373222 100.52679[ummaanmuunvin 17.0 171 20006 [ouumaaundiien nu.40 13.85428|  100.67412[un0iu ARavEIN 48.6
72 14183 [usndubu - 609 13.73286)  100.52876|Unuiu vy 14.9 172 20037 [a1aruas (nayvsaiasligyl 13.67831|  100.47827[u19u@ [aunay 41.8
73 14190 _|usneunmunygd 13.71131]  100.56372|nmavian___|Anavan 266 173 20038 _|anAzuay (3nauuguaas il 13.67831] _100.47827[uona Raunay 194
7 14191 nns 1371469 100.56527|anavian___|anaviean 19.1 174 20079 |agwusainnzdu (lwan'lv)| 13.75713[ 100.54811[ifnnzdu nund 327
75 14192 |usnmwvinGa 13.71716] _ 100.56637|aaavian _ |anavian 15.0 175 20130 [wiangueidn - 8130 13.75495|  100.58267[un9nxdl hiaume 30.0
76 15015 [ws¥sy 2 Nu.10 13.64081|  100.40841|uansin nonuiBY 47.5 176 20139 |sisqueidn - 8139 13.75114] 100.5936[u19nsil Masug 36.1
77 15017 |wstmw 2 au1 13.68223|  100.47916|1190 aunag 253 177 20310 _[Wauumaandfiuen - 8310 13.73784 _ 100.70235|umnoviutny_[azniuge 43.2
78 15018 _|usna1iasuay 13.69392|  100.48193|3aumay aunag 19.2 178 20353 [Tlvowadovite 5 nu.15-nu.1  13.72909]  100.74072[anasanuilsu [aransuiiy 33.7
79 15019 |wunulwasst 631 13.70471] _ 100.48565[013A%uay__|suy 36.2 179 20354 [Tlnonaaovitey ni.5-nu.10 13.73174] 10070498 usviael szia 5.2
80 15020  |nsuuwvntnwinia 13.71016, 100.48755|uAA1a SUY’ 371 180 20357 [lumovarofies 13.73315 100.70634|u9Vutne _[aswiugy 33.2
81 15021 |vivinmslulswudldams 13.71516 100.4893|ynnla Uy 235 181 20502 [msvlihuasuadg amiidumy 13.76705|  100.54944[amaulu  [wan'ln 295
82 15022 |uunendu 631 13.72071]  100.49119|uAnla su13 172 182 20503 |wauvnalufu 2-525 13.77132]  100.55179]anaulu__ [wan'n 29.8
83 15023 [2913sulua) - 631 13.72561]  100.49292|u9i3a suyT 9.6 183 20504 |tna@vvanszduduuag 13.77562|  100.55404|amaulu  |[wan'n 39.0
84 15024 |usnuluadsst - 689 13.70471|  100.48565|A1dALuUad uyd 29.1 184 20505 [swuAvnasviwun 13.78121|  100.55721[@aaulu  [wan'in 24.8
85 15111 |veuhwsysu 9-2 13.76084|  100.59623[Y9masnaty [Famasmars 17.7 185 20506 [navnsAiny asuadadmsnmisy  13.78455|  100.55918[amdulu  [wan'n 33.2
86 15112 |usneuilszanavia 1376707 100.60203|Sovagnany_[fomasmany 193 186 20507 _[uunazwiugnians 525 13.78028]  100.5614]aunaulu__ [wan'n 29.1
87 15113 [loin 32 - 611 13.7864] _ 100.60881[Sanauna_[Sovasvary 136 187 20508 _|ganiniisedn 3 13.79687 _100.56082[3auna anins 34.0
88 15120 |usmnonsdl 13.76649]  100.64806|aaviu 1nonl 321 188 20510 [umnanawin 525 13.81091]  100.55044[3auna aains 30.7
89 15121 [uenmMsiauy 13.78426 100.64 u uonedl 30.0 189 20511 [a1ansmsil J 13.81773 100.55861|30 305 ndns 15.9
90 15122 ans-ndung 13.80971 100.6501wafluns. flonu 256 190 20512 |wagiandida 17 13.82521|  100.55791[andns a0dns 263
o1 15123 [usnnu.g- 612 13.83868|  100.66248[mdunn__|duwnem 212 191 20513 |usnfian 525 13.83055| _ 100.55758[39dns adng 198
922 15131 |swiensnging 13.67833| 1006306119370 navTuu 223 192 20514 [unnunoia 13.84754] _ 100.56149[a10t12 andn: 313
93 15132 3 13.67788| 100.6458|Muavuau szne 18.1 193 20515 [aesiadingd 13.86124|  100.56901|na1nuviuy |uana 34.8
9 15150 innzau 615 1375485 100.54218|sinnzdu 3 16.8 194 20516 _|uunvand 13.88428  100.58159[aanaunaiuu [ndnd 383
95 15151 innzdu-iunains 7 13.75184] 100, i 3 23 195 20519 [shanm 13.95203|  100.61886|swniiu nauiiag 41.0
96 15172 |aandfisalWaaudas 2 13.92261]  100.60207|aaulilag aauiag 241 196 21000 |[Moval9winoiay 341-338 13.78766]  100.46889|u191ng Nondn 35.6
97 15174 |aawdias 13.93416 100, aaudiay 17.3 197 21001 |2@ud5uss 7 1379002 100.47832[u19wdn unde 40.1
98 15175 |aawdiay 13.93416]  100. flag aauiay 24.5 198 21002 [#auaddain 13.78765|  100.48541[u19wdn LRNIGL) 483
99 15191 |ouumuwans-aunusunvziuil 13.78007|  100.44288|Suw& EERE 42.2 199 21003 |faudswiudiuuenuignan 13.78615|  100.48991|u19WaR LINAR 45.6
100 15193 |ouunnwany-ouudadwany 13.71309]  100.46155| 1106 aunay 44.1 200 21004 |uununowan 526 13.78456] _100.49449|unoddu PRSREL) 39.4
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300

24501 _|aywiungomn

LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)
201 21005 [a3maiinavd 66/1 13.78234]  100.499621n0nan 1nonaa 248 301 24502 534 13.69716]  100.49708[unomaunan_[1nvnauvan 37.5
202 21007 |usndod 13.77837|  100.50845|a&n adn 103 302 24503 [@1A1sde 1d9 am 13.69225]  100.50167[u19Aaunau _[u1dnauna 27.0
203 21011 [TsoduudsTsaumdlyed 1377216 100.52214{87uin5a0 |ada 17.0 303 24504 [AdTnwsznu 3 13.6903|  100.50419|u191Aa u9ABuNAN 41.0
204 21012 |usnady 13.77043]  100.52595|@7udasam _[ada 165 304 24505 |wuniadqymugs-wasu 3-534 13.68959]  100.5095[unv1ad nonaunaN 17.2
205 21013 _|unnéindy 634 13.76921]  100.52879viowan’tn w3 28.8 305 24506 [wavs 3 afan 23 13.68877| _ 100.51361[uvlna 1nonaunaN 304
206 21014 _|siamiawndny 13.76697|  100.53371[viowan’n__[nuw3 142 306 24507 _|uuneaumnsynu 3 13.68578|  100.52038[un0Tmanng e 40.9
207 21015 |audds 1-634 1376514 100.53778[viowan’in__[nuw3 63 307 24508 [sauvsznu 3 uun 29 13.68365  100.52377[unoimann_[omann 43.6
208 21505 [692 nai.15 13.78834]  100.35881|anssmuanyniienn 4.4 308 24509 [azwnuthunanansisuing 13.67905]  100.52011[uoimonn o 5.7
209 21506 |692 nn.10 13.78341]  100.40445|@arsssuanyniiann 42.7 309 24510 |wagffonuuv 13.67468]  100.53435/u19TW9w0_|enuinn 49.0
210 21507 __[338 nu.5 1378236 100.45049[n&0du &9t 434 310 24511 [leinuwgumugaamnsm 13.67313] 10053891 [unoTnamn e 39.0
211 21508 [lawd 341-338 99 13.78766| _ 100.46889|un91ing onda 30.0 311 24512 [adila.nninag 13.67439|  100.54345[u19Twen0_[smnn 28.0
212 22000 [unnulnaasst 529 13.70471] _ 100.48565[013A%uay__|suyf 301 312 24513 |aiauinaaaini 13.67826] _ 100.54674[davuun3 e 343
213 22001 _|mnansiavil viwmsy 13.70929]  100.48006[013A%uaY__|gLf 212 313 24514 |uunwsznu 3-owwoumuaean]  13.68576]  100.54794[dfavuuvid [swinmn 322
214 22002 Faenfiuen 529 13.71544]  100.47827]0nAvuay |suy 135 314 24515 [mnansndnslva 534 13.69494]  100.49919[unomaunan_[1nvnauvan 245
215 22003 |uuneaana 13.72082]  100.47718|aan0wWa w13 25.9 315 25000 _|uunnyosu-Suenfuen 535 13.71544]  100.47827|amAzuay |suu 248
216 22004 |waiihumuwa 13.72481] 100.4763|Taviawsy. enanini 43.1 316 25001 |siasialwdiias 13.71912]  100.48581|unATa suns 303
217 22005 |usnviawse - 529 13.7294]  100.47417|Favinsy u9nanini 414 317 25002 [ugnaindu 535 13.72071|  100.49119|yAAT: Uy’ 23.7
218 22006 |Tsedpudaznine 13.73727 100.471]¥avinsy uvnanini 306 318 25003 |2aangosuy’ 1 13.72108| 100. AaavEL 46.6
219 22007 __|usnwidianissun 1374143 100.47058|¥avins___[uenanin 28.8 319 25004 6 13.72099| _ 100.49939|aaveiulng_[anasanu 39.0
220 22008 [uuniszaniia 13.7483) 100.47[iwthona__[unvnaniian 256 320 25005 nnasaul 13.72052 _ 100.507: navau 36.6
221 22009 [uun'lvann 13.7548]  100.46943)1huthona |wonamian 27.0 321 25007 Saniug 13.71862]  100.51514[dax 103 211
222 22010 ausd 13.75948 100.47003 | UN92uAT ‘unenanian 17.2 322 25008 |unna@ms-asdnd 13.71883 100.51984[dau 195N 239
223 22011 |uonunouuuvi 13.76397| _100.47386[1nenuuuv _|1nenaniian 206 323 25009 |ugnavslsang 1371966 100.52259|&au 1non 146
224 22012 _|usnumimuniufl 638 1377338 100.48183|asmantuns _[uenaniay 24.1 324 25010 _[asans 11 13.72066] _100.52615[dax uofn 14.0
225 22013 |siaa¥ryafivied 44 13.77856] 10048629191y [unamdn 23.9 325 25011 13.72186] _100.53037[viouminz__[sw 127
226 22014 [unnunowdn 638 13.78456] _ 100.49449| w9ty 1nonaa 343 326 25012 _|uwunams-8auna 137237# 100.53652[Jax 1nof 10.1
227 22015 [uunaayfoi 13.78831]  100.50041n0nan 1nonaa 312 327 25013 _|mansdaana 13.72508| _ 100.54119[dax 1n0f 108
228 22016 |@iinoud mnondn 7 1379093  100.50387uowda 1nonaa 301 328 25014 |uoning - 644 13.72627  100.54451[quiiil sy 144
229 22017 |wanafeafivied 85 13.79485|  100.50674|u1vda nowdn 316 329 25015 [anilsnmaauid 13.73165]  100. U iy 232
230 22018 |usnuvda 13.79959|  100.51025|119&a EYRRIGLY 27.1 330 25016 [uenansdu 13.7341]  100.54594|quii{l Uiy 15.0
231 22019 [Tsedeuwszmauvamalulad 13.80378)  100.51204|u1vda INAR 20.2 331 25017 [a1m1sauuing 13.73921|  100.54681|quWifl vy 11.0
232 22020 ) 13.80829|  100.51102|uv&a ondn 35.0 332 25019 [TsousuaiaTana witdia wisn  13.74682  100.54808|quiifl Uiy 214
233 22022 _|siauodaing 1 13.81813| 10051725 20ea79 nvifa 39.6 333 25020 _|uuninu-musys - 645 13.74969] _100.54859|xinnsau 3 24
234 22023 & wasai 13.82161]  100.5211[0eai9 nvifa 37.9 334 25021 _|aanfiudnsuaiduni 13.71816] _ 100.51689|dax 1noin 29.3
235 22024 |adniam 13.82559] 10052552 20da319 1nvifa 37.2 335 25023 |usning 645 13.72627  100.54451[uiil sy 71
236 22025 |usmi9daing 640 13.82828|  100.52844[39AdI9 uodia 35.1 336 25502 |auun@AuIa &l 1373658  100.49298|¥nfaenal  |suy’ 29.3
237 22026 |waeduefiuen 74 13.83083|  100.53346/29Ad319 neda 27.8 337 25503 [d¥wiuuivnanivgj 13.73965|  100.48948|Inasa uvnaninal 293
238 22027 |usniszanuna 640 13.83041  100.53921{3@dns. andns 204 338 25504 [unndoidu 13.74217|  100.48754|3aagm onanival 37.8
239 22028 |apfuafiven 58 13.83006, 100.54435|393n3 RLRLE] 15.9 339 25505 |wauwmIsafiwein 536 13.74556|  100.48549|¥nage u9nanival 36.4
240 22029 nns 13.83009|  100.55037|andns aning 14.1 340 25506 |auusodnin 137487 100.48404[A3n121 1nvnamiay 38.9
241 22030 [mousnenosduain - 640 13.83046]  100.55701|393ns aning 26.1 341 25507 |enaiwauiiu 13.75219]  100.48356|@3mf 1nonamiag 286
242 22031 |usnviawsy 638 13.7294]  100.47417|3avivwsy uenanivaj 36.5 342 25508 |usndsna 13.75607|  100.48341 @324 enaniay 15.3
243 22033 [usni9dadng - 639 13.82828|  100.52844[19Ad910 uoda 36.2 343 25509 [Teaufunmmsu 13.75989|  100.48269|@3512 u9naniag 26.1
244 22501 |ayamidszangulag 530 13.75675|  100.50146|3awdsflnd  [Wszuas 155 344 25510 [ugnasaaniuns 536 13.76867|  100.48581|asmuaniuns |u19nanian 29.0
245 22502 |usnmanil 530 13.7573]  100.49894F0wsflnd  |wszuas 135 345 25511 [eauadnyaiinaed 40 13.77139 100.4886[w0fAu uonda 28.7
246 22503 |uunduiian - 530 13.7577] _100.49493[aan0uan _ |wstuAs 15.0 346 25512 |aswiumsyan 8 (suud) 13.77251]_100.49184 /w08 1nonan 40.5
247 22504 |dzvusing 1 1376237 _100.4906: B 1nvnamian 28.0 347 25513 |asmiunsynu 8 13.76928| 100.49662[un0diiu 1nonan 43.0
248 22505 suauns 641 13.76867|  100.48581 1nvnamia 19.8 348 25515 |uunigmanie 13.76251  100.50436[wnonuwsmn_[wszuas 29.0
249 22506 |uonusummufl 641 1377338 100.4: B 1nonaniag 206 349 25516 |uon auls. 13.75098]  100.50767[unonuwsva_|wszuas 23.0
250 22507 _|masusumaudl 15 13.77999 _ 100.4756: 1nenaniag 168 350 26001 |usnumuns 537 1373667 100.51916ummaenmu [1nein 158
251 22508 |ouugoilszan 137843 100.47173[aymanduns_|wonantiay 27.0 351 26002 [uunaswiunai 13.73574] _ 100.52162[ ol iy 215
252 22509 [movadownoian 341-uun 33 13.78766]  100.46889[1101w__|uowda 304 352 26003 [uwunauehu 537 13.73286 _100.52876 i 1vaiu 28.0
253 22510 |wonWIudiaw 641 13.7577 100.49493|aanAtan WsuAT 39.5 353 26004 |uondv3giive 537 100.53365| Unuiu 20.7
254 23000 _[uunanusitu 531 1373286 10052876 uvariu sy 113 354 26005 _|uunenaiuay 537 13.72055| _ 100.53667|a iy 238
255 23001 |siasavhasnsal 26 1373792 100.52946[59tmi sy 301 355 26006 |unning 537 13.72627]  100.54451]8 sy 18.8
256 23002 |siasavaensal 12 13.74271]  100.53017|Folvai nuiu 238 356 26007 |usnldonunsenui 4 13.72292|  100.55261|; iy 15.2
257 23003 |usnivuiu 531 13.7462|  100.53066]Jolwai vuiu 119 357 26008 1 537 13.72025] 100 CEE 119
258 23004 [§xwiuazhe 13.74903|  100.53106|Jolwai Unud; 11.9 358 26009 |[mosa’lWanmhnin 13.71901|  100.56227|AQavine ARaVAY 143
259 23005 [uunmung 531 1375328 100.53177viowan’n__[nuw’ 176 359 26010 95 537 13.71899]  100.56717[aavion __[Anaviay 9.4
260 23006 |uunwan'in 531 13.75796] 10053431 viowan’in__[naw 138 360 26011 13.71655| _100.57289[Anavdiu Anavay 15.8
261 23007 |sianmoti 531 1376143 100.53643[nuunantv_|[naw 12,0 361 26012 nu 13.71518]  100.576: 1 Aaavay 25.8
262 23008 |auda3e ail - 531 13.76436]  100.53795[viowan'n__[naw 175 362 26013 [uwonu.ngomw 13.71325] 100 Aaavny 285
263 23501 |unnnsynu 9-532 13.7561] 100.56492[Auuay Guung 120 363 26014 |suswsenn 4 1371793 100.5697|nnaveu Aaavay 141
264 23502 |maTnladanasaumani 13.75986]  100.56593|fuung 9.6 364 26015 13.7208]  100.55771|Aaasing GERIGE] 119
265 23503 | fiqueinussmuvialszna’l 13.76451|  100.56907|Guuny 112 365 26017 [ugnndimirln 13.71294|  100.58409 [wsz1uuy EREN 25.8
266 23504 [unniiiuusiuiios 13.76942| _ 100.57272|Guuoy 132 366 26018 |aiansuuiv 44/1 13.71275 _100.58954|watTuug Anavay 23.2
267 23505 3 13.77507| _ 100.57348|Guuny 24.0 367 26501 _|uuninedn 538 13.72218]  100.51667|dax 1noin 132
268 23506 im0 532 1377847 100.57365Guuny 266 368 26502 (34nd 538 13,7231# 100.51926[830d 1noin 19.8
269 23507 |siasfuanfimn 18 13.78566|  100.57401 |30 fiten 29.0 369 26503 |uanmilszingy 13.72406] _ 100.52172[a30/ ERREL 13.3
270 23508 |unnawéans 532 13.78973 __100.5742[FaionAvwn 28.0 370 26504 |usniaTas 1372543 100.52556q3020¢ 193 142
271 23509 [Tsoummanmssnmain 13.79579] 10057447 [Suenftmn 38.2 371 26505 [wunumisud 538 13.72632 _ 100.52817|8an unofn 8.9
272 23510 |guanaInsdwvinaanium 13.80138|  100.57478|3auma 42.0 372 26506 [usmiWeni 13.72722| 100, uo¥n 9.8
273 23511 |uunfuon-anawin 532 13.80534] _ 100.57495|3aumna 38.7 373 26507 _[uundau-nauwiud 13.72808] _ 100.5331[dau 1y 7.9
274 23512 |enau il 13.81137]  100.57527|3aumna 37.8 374 26508 _[wunenaiuav - 538 13.72055 _ 100.53667|auiiil iy 74
275 23513 |mianfuenfiusn 32 13.81552|  100.57546|auma 342 375 27000 [uunamiod - 539 13.72543] 1005162311030 103 65
276 23514 |wamdatuaiana 13.82128]  100.57479)3auma 26.9 376 27001 i - 539 13.72605| _100.51891(&wsvin 193 125
277 23515 |miafuanfiuen 44 13.82513|  100.5717|3auma 145 377 27002 _[usnouuuse 1372771 100.52428[&nsvtn uofn 15
278 23516 |usn¥ulafu 532 13.82706  100.56807|303n5 26.1 378 27004 |ziaudan 6 13.72941|  100.52991|d3e139A PYRREAY 9.5
279 23517 |tasafusvany 13.82936 100.56337|39 303 16.3 379 27005 [usndo3qilve - 539 13.73082 100.53365 |Unuiu Uvuiu 10.5
280 24002 |QUMILWIUAAFIUNTIN (WIYT: 13.67774 100.53946|u19Twanw1g 386 380 27006 |aeugdgAnans avhasnsalumiv 13.73424 100.53415|1nuu Unuiu 274
281 24003 [2oumauanamnss (wzn 3) 13.68221|  100.54099|iavuun’ 327 381 27007 [avhasnsaimninmnan 13.738]  100.53474[nuiu 1hvarsu 288
282 24004 |unnwszau 3-auwn, aean|  13.68576]  100.54794]dacuuni 313 382 27008 A - 647 13.74532] 100 iU sy 26.7
283 24005 |usniazavan 13.68999|  100.54762|dasuun’ 36.5 383 27009 [unndoiqilve 647 13.73082|  100.53365[Unuiu Uiy 21.6
284 24006 _|SzwiwthuusnunBnanuuad]  13.69541]  100.54686dasuun 374 384 27500 _|aiasmspdysnus 1 13.69347|  100.48667[wlznan _ [mmadysoy 34.0
285 24007 |usnwsesu 3-auuuneaud 13.69995|  100.54567|davuun’ 41.9 385 27501 [ugnyAala 13.70307|  100.48853|d s suyd 24.6
286 24008 [uumnodu’ 1370225 100.5457|davuun 354 386 27502__|1a3qyuns 60 13.70636| _100.49101[shwns suLd 341
287 24009 _[loin a3 13.70681| _ 100.54767|taouun M 24.0 387 27503 _|1a3ayuns 46 13.7098] _ 100.4966[u19anqay_|aaavau 333
288 24010 n 1371066  100.55131tfaouun o 163 388 27504 [1a3ayuns 40 13.7109]  100.49842[uvanna0 |Aaavau 37.7
289 24011 1371331 100.55392|davuuns __|owwn 133 389 27505 |1a3auAs 28 13.71383]  100.50394[u9819819 |Amasanu 343
290 24012 |unn ot spuag 13.71761] 100, Paavan 149 390 27506 [Tsousanuna 13.71635]  100.50681n9a19a19 |Aaavau 296
291 24014 _|amflnnasmeaadunwsies]  13.72606]  100.56037[anavay___ |aaadian 35.2 391 27507 _|usniadquasle 13.71873| _ 100.50822|naaveiulng_[anasanu 211
292 24015 |aa1maniuia 13.7317] _100.55979[Anavan___ |aaavian 266 392 27508 _|uuniadquasiia 13.72146] _ 100.50889|naaveiulng_[anavanu 127
293 24016 _|uunalAn-guuin 643 13.73637] _100.56132|naavian___|Anavan 24.0 393 27509 3 g 13.72522 _ 100.50917|aaveiulns_[anasanu 14.0
294 24018 _|diinnmnad 13.74501] _ 100.56: il [Yann 123 394 27510 u 648 13.72099|  100.50873|anavanu___|Amavanu 135
295 24019 |unnaldn-wumidalmi 643 1374895 100. u 3 13.4 395 27511 [inmslilswels u 13.73128]  100.50523|Aaavsnu__ |Amavanu 227
296 24020 |lein AuA3Te 643 13.75309] 100. 1 16.4 396 27512 |ugnviiduuay 13.73228|  100.50227|Aaadanu AaYEY 213
297 24021 |usnwseaIn 9 - 643 13.7561]  100.56492|Auuny Fuuas 19.9 397 27513 |ugnuszanfun-sudadmszen 13.73447|  100.49594[Fadacnal  |suy’ 223
298 24023 _[swiansndnsine 642 1370128 100.54569|dasuund [ 358 398 27514 U - 540 13.72999|  100.50873|paavau___[Anavanu 195
299 24024 Wi 3-0umuand  13.68576]  100.54794]dacuuvd |mwunn 37.3 399 28000 _[aswiuthuuenuning 13.69541]  100.54686[davuun3 __[amwunn 214
13.70111]  100.49175shw w3 19.2 400 28001 _|umdna-lomonnszdiuamiuas _ 13.70059]  100.54158[favuuvid  [ewinmn 21.0
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LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)
401 28002 [um@namuaiuns wan 24-54]  13.70305]  100.53986[giavuuni __|muwmn 17.8 501 33005 |uoniadning 655 13.75613]  100.50512[Fensiiad [wszuas 173
402 28003 |auuundnantuaiunidadun) 13.70712|  100.53762|dasuun’ ounN 182 502 33006 |wsnazwiuiumnd 655 13.75942|  100.50249/¥awdsfind  |wsvuas 211
403 28004 [umfnanyuaiuns 14 13.71349]  100.5345[voumium__[awis 229 503 33007 |wauwuan 13.7607 _100.50057[Fa1nsflid_ [wivuns 155
404 28005 541 1372186 100.53037[vioumuus__|aws 115 504 33008 _|uwunungaw 656 13.76216] _100.49826[uusaoamu__[wszuas 17.2
405 28006 |utinusysug 541 1372632 100.52817[dau 1nvin 132 505 33009 |aasanuau 1 13.76366 _100.49603[uuzavanu__[wszuas 156
406 28007 Enanuuaiuns - 5 13.72857 100.52715|a3t0d 'u03n 7.2 506 33010 1t 13.76239 100.49391'54:&0&7\" nsruAs 20.3
407 28501 542 13.69716 _ 100.49708/1n9Aauman_|uonaunay 148 507 33011 [laasviusud 1 13.76083| _ 100.49198[auzavanu_[wszuas 216
408 28502 |amfisnnauannaiansa’ia 13.70197]  100.50251[Fansutn’lng_|[uomaunan 17.7 508 33012 F#Aod - 551 13.74502  100.50262[Foyswfis_ [wszuas 27.5
409 28503 [1a%mungs 85 13.70692|  100.50784[Tawszenlng [unvnaunau 155 509 33014 [usnunoan - 655 13.76216]  100.49826|nusa9nmu_ [WszuAs 15.2
410 28504 i 542 1371012 100.51132[Fanszenng_|[uonaunan 15.1 510 33501 |asw N 13.74091|  100.50102[3nm556 dniusod 5.8
411 28505 |usnmaunda 13.71539|  100.51375[smwn s 124 511 33502 [usnimdin 657 13.74416|  100.50442[3nn556 Fuiusig 13.6
412 28506 i 13.71862|  100.51514|3ax u93n 13.8 512 33503 [ugniad.ia.g. 657 13.74561] 100, fusod  [duiusg 16.2
413 28508 |uundmod 542 1372543 100.51623)119%n 1nvin 19.2 513 33504 |uumsdng 13.74804] _100.50698[{lamlnuda_[ilaulnuda 175
a14 28509 dwsvin 1373015 100.51566/awsven 1nvin 20.9 514 33505 iue 658 13.75187] 100, 5087‘)» unes  [daninuda 165
415 28510 Beunsoda oA 13.73622|  100.51358|aaaviag duriusrod 21.2 515 33508 |swiansnyadansen 13.75501|  100. [ A [flaudnuda 16.3
416 28511 |usnawu'lne 13.7393]  100.51261|aa7avan duiusiod 115 516 33509 |ueniadin - 552 13.74416] _ 100.50442[3n5556 Juiusaod 13.2
417 28513 |swimsaadlad 13.73785|  100.51306|duusaod  |duniusaod 19.7 517 34001 [usnnngd 13.74239|  100.50694[niugiod  [dniugig 12.2
418 28514 |dew 13.73174|  100.51537|u93n u93n 24.0 518 34002 [usnidai 659 13.74379 100.508|fandnudn |flaudsuda 10.6
419 29001 _|sianiumi 42 13.70885 100.515[anssen’lng_[uonaunan 204 519 34003 [uunisanannanay 660 13.74691] _ 100.51036[Javnnddu__[daulnud 144
420 29002 |nuwadauin 13.7079] _100.51862[vivTamau__|ams 146 520 34501 [uun'lue3iag 554 13.73808| 10051541 flamlnuda_[daulnu 204
421 29003 |siadumi 35/1 13.70701]  100.52303)viviemau  |aws 85 521 34502 [unnuwaed 2 13.74553] 10051617 [flamlnuda [daulnu, 189
422 29004 3 13.70629|  100.52678|visianau s 9.7 522 34503 ¥a3eidn 554 13.74909|  100.51674|paasuwiuna |flaudsuda 182
423 29005 [usnans-dumi 543 13.7059|  100.52865|6asuun’ uN 53 523 34504 ) 13.7509|  100.5: nwna [Jaudnuda 186
424 29006 |vaeduni 16 13.7054] 100.5323|favuun’ NN 8.2 524 34505 [uenazwiun 554 13.7566/ 100, mna [Jandnuda 174
425 29007 |nuudumidaduauuungnany 13.70712|  100.53762|daouund UM 15.0 525 34506 [UENRZWIUMINGTH 554 13.76015]  100.51286 |30 Taniia flawlnudn 183
426 29501 |usnangusiing 13.67905|  100.52911/un9Twowy 81w 17.1 526 34507 [p9u3uuieniusoasse 13.76354|  100.50938|¥n Tatuila faudsuda 16.3
227 29502 |anmilsvhing 52 1368338 100.53221)1n9Twang [ 17.1 527 34508 iU 554 137665 100.50672[unamunsuu_|wszuns 241
228 29503 |anmilsshing 46 13.68668|  100.53289)1n0Twan9 o 18.7 528 34510 |aswiuiimgd 137533 100.51714[anasumwna [faninuda 147
429 29504 3 1AUIARITI 13.69057|  100.53424|dasuun’ 2w 109 529 35001 1@ 555 13.74721]  100.49767|3ouswifis __ |wsvuas 19.3
430 29505 |usneiudnguseAing 13.69498 100.533|giaguun’ UM 9.9 530 35002 555 13.74711]  100.49974[F3yswidls _ [wszuas 181
431 29506 [un@namuuaiuns aian 24-54] 1369856 100.53156[u10Aa 1nnauvan 121 531 35003 _|uunaiuman 555 13.74695| _ 100.5032[oyswfis__ [wszuas 15.8
432 29507 |snmusehing 12 13.70254|  100.53001|unvlAd uvAauvan 13 532 35004 [usniad.ia.g. 555 13.74561] 100, fusod  [duiusg 212
433 30000 _|uunanauain-vinduuay 545 13.72841]  100.50179|Aaavanu___|Aaavdiu 206 533 35005 |uunidaih 555 13.74379 100.508aunuda_[ilamlnu 14.0
234 30001 _|umituumn 545 13.73088| _ 100.49468|5ru3d su13 213 534 35006 lawn 13.74187] _ 100.5: fusa0d__|duniusaol 168
435 30002 |miandasnin 24 13.73341]  100.49139|5ry3d w13 14.9 535 35007 |wunwuail 555 13.7404]  100.51227[aaenian Aius9 16.0
436 30003 |vaudasniw 28 13.73639] 100.4871|Tnaga nonaniuaj 271 536 35008 |uenlun3iag - 555 13.73808]  100.51541{lavnuda |flandnuda 17.9
437 30004 |usnIndaueu 13.7404]  100.48392[¥nagas ngnaning] 246 537 35009 [usnazwiunan 13.74724] _ 100.4962 7 [wszuas 20.5
438 30005 [iaemIsfien 545 13.74376] _100.48131[Yaviwmss __[uenanival 258 538 35010 _[usnaannssnt 13.74705| _ 100.50107[oyswifis__ [wszuas 127
439 30006  |rasinAsn 13.74661 100.47989|1Nu2ova  [uvnanian 26.8 539 35011 Al 13.7467| 100.50418[duWusod  [duusiod 20.4
440 30007 |a¥auafivogd 22 13.74983|  100.47872[1hurheva  [uienamiag 213 540 35012 [auuumidng 13.74475| _ 100.506: fusod  |duiusiod 185
441 30008 |wedasniw 39 13.75216|  100.47809)1hurheva  [ungnamiag 14.1 541 35013 |5unANINTUAs, 1 anduan| 13.7431]  100.50887 flayudn_|faudnuda 16.5
442 30009 [usnwmuun 13.75556]  100.477981huzhana_ |[unenamiag 12.1 542 35501 |uonriuian 556 13.7577]_100.49493[m1anan  |wswuns 119
443 30010 |ouudasa 1 13.75088]  100.47781[1huthana__|uionanvan 124 543 35502 |umninedny 556 13.76216] 100, W |wstuas 167
444 30501 |usnAnaiuav 546 1372955 100.53667|auit i 105 544 35503 |aiananuau 6 13.76445| _100.49966[tnunuan__[wszuas 25.0
445 30502 |unnmuend 13.73448| 100, Y i 233 545 35504 |WONLIOAUWTW 556 13.76692| _ 100.5011[Jasnumssen [wszuas 26.6
446 30503 [anemiuniu 13.73911] _ 100.53946|aui | EERT 26 546 35505 |uuninis 556 13.76964] __100.5037[wnonuwsun_[wszuas 28.7
447 30504 |usnsasyave 546 13.74455)  100.54021 (1w iy 17.0 547 35506 [uendd@nids 556 13.77113]  100.50501|ad ada 23.0
248 30505 ai 546 1374998  100.54: n'n s 10.1 548 35507 |mavssnaudmdiiiaudaing  13.77505] 100, EER 245
449 30506 U 546 13.75485|  100.542' ERCTAk] 7.9 549 35508 [usndiod 556 13.77837] 100 adn 9.9
450 30507 _|wanmeih 546 13.75884] _ 100.54251[nvdu ERYTRI] 6.1 550 35509 [usmdlss 556 13.78129] 100 i nda 16.0
451 30508 |[uunanumAnnAuLeY - 546 13.76289|  100.54264|auungn’vn_[nam3 122 551 35510 [ugnedtinu 556 13.78537|  100.51181|auuunsluodA3nda 183
452 31002 |usnaunsypl 13.7682]  100.5116[adn adn 210 552 35511 _|uunuonsvdia 556 13.78939 _ 100.51465|nuuuns 168
453 31003 AUUART 547 13.76646 100.51523|@udnsan _[ada 22.0 553 35512 i 9T 4 3newstacd 13.79424|  100.51865|auuuAs’ 18.1
254 31004 |unnanaii 547 1376299 100.52296|s7udasam |ada 2.1 554 35513 |uunifiunmu 661 13.79724] 100521 \ 196
455 31005 Gausen 547 13.76179]  100.52575)viowan’tn w3 146 555 35514 [isvainmigs sno 1 2ian 10 13.80256] 100.52138[unvdfa 1nedfa 19.0
456 31006 [@afidinauannanan’n 13.75973 100.53027|viswan'ln_ [nund 17.9 556 35515 |uenunow 661 13.80642 100.52155[unvdia uodla 14.8
457 31007 _|usnwan'ln 547 1375796 100.53431)viowanvn__[naw’ 223 557 35516 [ussinmimgd ane 12ian 28 13.81078] _ 100.5218)10dfa 1neda 134
458 31008 [Tsonesnnangnin 1375673 100.5394]auunan’vn_[naw’ 23.4 558 35517 |usnissanmsad 13.81463] 1005209510 uodla 16.8
459 31009 [ldaswiwinnsdu 1375603 100.54239]auunan’iv_[nuw’ 24.0 559 35518 W 13.8156] _100.51518[39Aa19 ol 17
460 31010 |l 3% 547 13.7567| _100.54744[sinnsdu ERETOs 21.0 560 36000 _[ayanaidilstangillan 557 13.7571]  100.50198[¥awsfind |wsvuas 14.1
461 31011 |ouualdnfuuny 13.75302]  100.56425|sif i 145 561 36002 |uunigméndnit 662 13.76251]  100.50436[unonuwsmu_[wszuas 288
462 31501 |uunwsesumi 3-1asynugi 548 13.68959]  100.5095n9laa 1nvnauvan 26.0 562 36003 U9 663 137665 100.50672[unagunsvu_|wizuas 147
463 31502 |wawagd 2 13.69972|  100.51509|u191Aa uvAaUUAN 39.6 563 36005 [usngwasuan 13.77203]  100.50946|ada adn 14.1
464 31503 [ziasuaduiiflas 13.7041] _ 100.51745[u0TAa 1nnauvan 28.2 564 36006 |uunmaau 13.77686] _ 100.51174[ad&n ada 153
465 31504 |auuiadeydn 548 13.7079]  100.51862|vjainmau aw 27.4 565 36007 [usnaiuiuad - 663 13.77983|  100.51317|qdn CED 18.0
466 31506 _|uunams-asdng 13.71883| 100, 519;#&&;: 1nvin 205 566 36008 [wuniiudne 664 13.78354] 10051 20.1
467 31510 |ouudwsvin 13.73063| __100.5182[wsven 1noin 18.1 567 36010 [uwunazwiuiun - 557 13.75042  100.50249[eunstiae_[wszuas 152
468 31511  [siamaing s 13.73377]  100.51857|smawaensuunas 20.1 568 36011 fuq - 13.7665]  100.50672[unagunsvu_|wszuas 24.6
469 31512 |usnuwiums 651 13.73667|  100.51916{4¥IWA®NTIM 11930 216 569 36502 |uandindienil 558 13.77845]  100.51637|adn adn 218
470 31513 [usniaeioun 13.74058|  100.51973|saviflag Uiy 15.1 570 36503 |unnWid 558 13.78189] 100, ) 13.1
471 31514 |[Wsvou 6 %an 3 13.745) 100.5203|5a9iilay iy 14.8 571 37004 [usngTunie 559 13.77653|  100.52071|8udasan |ada 16.5
472 31515 1 652 13.74799] _100.52078|5a0ifla ¥ 203 572 37005 |uunmuing 559 137795 100.52236[aununsluuddadn 19.1
473 31516 |wsem 6 (Wounsyeuedin) 1375232 10052221 B [nuw 211 573 37006 _|uuninuyinua 559 13.78333| _ 100.52441[nuuuns 187
474 31517 |uunagnon 652 1375623 100.52349viowan’in__|nanw 19.4 574 37007 _|shiinoiudsmwing ma 5 13.78807| _100.52701[auuuns 20.7
475 31518 |munoiwass 1375025 100.52468viowan’in__[naw 19.7 575 37008 [wunaizwiuuay - 665 13.79343] 1005 163
476 31519 328581 652 13.76179]  100.52575[viowan’v  [nund 18.0 576 37009 |uen@zWIugy - 665 13.79938|  100.53314|auuuns ) 17.0
477 31520  |usnlod 13.76614]  100.52747|viowgn’n _ [muwnd 223 577 37010 |usniaazwiugeunvda - 665 13.80454] _ 100.53589|u19da uoda 16.9
478 31521 |usn@indi 652 13.76921|  100.52879|viangn’n a3 205 578 37011 [ugndswiuuey - 559 13.79343 100.5299|nunupsluudsadn 17.8
479 31523 |uunlsonsaoii 652 13.77506] __ 100.5311[nan’n wan'ln 47.5 579 37502 |uunfouay 13.76838] _ 100.50762[a &0 ada 188
480 31524 51 13.77999]  100.53312[wan’ln wan'n 37.9 580 37503 |uunanufianiu 13.7659] _100.51046[nda ada 20.0
481 31525 |uunidiugms 1378258 100.53417|wan’lv wan'v 384 581 37504 |wunwiiafunns 560 13.76328]  100.51343[auAmsac [ada 229
482 31526 |wswau 6 wau 37 (svuav) 1378609  100.53556|waynv wan'n 324 582 38000 ysainauTadiion 13.78263]  100.50705h@munna_[ada 189
483 31527 Aving 652 13.79191  100.53794|weyn’ln wan'ln 19.8 583 38002 [ubnaduiuad 561 13.77983]  100.51317|ada adn 17.8
484 31528 |auuwsenuvi 6 daAuauuiium, 13.7969|  100.53834|weyn’ln wan'n 20.1 584 38003 [usndafienfl 561 13.77845|  100.51637|adn adn 17.4
485 31529 _|wseau 6 wian 36 1379822 100, nadade 14.2 585 38004 |unnqluvin 561 13.77653|_100.52071[87udnsan _[ada 20.2
486 31531 |iamiainngo 57-548 1371378 100.52014)vivSanau___|ams 320 586 38005 |uunadssalan - 561 13.77362 _100.52723[87uAnsac _[ada 238
87 31533 Anti 651 1372605 100.51891[Awsven 1nvin 186 587 38503 |uuniindne 562 13.78354] 10051 10.0
488 32000 |ouudun A 1374287 100.49477|wssusuumin [wsvuas 273 588 38504 |wunvidiu 562 13.78189]  100.5: 155
489 32001 |ouugun A 1374548 100.49444|wszusuumin [Wszuas 20.7 589 38505 |wunmuing 562 13.7795| 10052 169
490 32002 |unnviade 549 13.74762|_100.49429|wsvumuuvn [wszuas 25.0 590 38506 |uwsnanuidu 562 13.77618] 100, , 263
491 32003 |usnfamaclund 13.75098| _ 100.49377|wstusuumian [wisuas 20.9 591 39001 _[uunawneavanu-Huing 563 13.78759| 10051 nAgadn 166
492 32005 |swumans 13.75509] _100.49419|Wstusuumia [wssuas 26 592 39002 [utna1wniuseam 563 13.78598| _100.52016[nuuunslunadnda 166
493 32502 |uumiumia 1374532 100.49742|Foyswadis _ [wsvuas 13.1 593 39003 _|uuninuyinua 666 13.78333| _ 100.52441[auuuns 215
294 32503 At 1613 550 13.74721]  100.49767|Soyswadis __|[wsvuas 16.7 594 39005 [uuninuyinua - 563 13.78333]  100.52441[nuuuns 18.0
495 32505 |uunenatiwaida 1375379 100.49849)sandlagh wizuas 16.7 595 39501 [wunuumaf 564 1375727 100.5: N |gde 25.7
496 32506 |uznAaniy - 653 13.7573]  100.49894|301735f0A  |[WstuAs 14.5 596 39502 [usntanafl 564 13.76299]  100.52296|auAmsam [ada 25.3
497 33000 |azw 1) 13.74137] 100.50017|FoyawnAis _ [wszuas 14.9 597 39503 |uznasiy 564 1377043 100.52595|s7udnsam_|ada 23.0
498 33002 |utnduuan 654 1374695 100.5032|Foyswadis _ [wssuas 211 598 39504 |uunaissalan 564 13.77362 _ 100.52723[@7udnsac _[ada 192
499 33003 |uundauin 1374917 100.50376|dnaynugs [wsvuas 18.0 599 39505 |wunauau 667 13.77618 _ 100.52839|nuuuns 162
500 33004 [unamany: 13.75212] 100.50451]dhnaynugs [wsvuas 14.0 600 13.78157] _ 100.5306[nuuuaslune 163
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LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)
601 39507 |uunimalsvan 13.78722]  100.53276|auuuns’ 231 701 43501 |auumnalodu 13.78045|  100.54823[wan'in wan'n 13
602 39508 g 13.79245_100. 1 21.0 702 43502 |wauduvusy 4 13.78892]  100.55293[aunaulu__[wan'n 106
603 39509 i wil 1379753 100.53719|auuunsl ) 204 703 43503 |wamBumasy 15 1378899 100.55537[swiaulu__ |wan'n 108
604 39510 |auuuduudnadaduauusal; 13.80304] 100.5391[vodla uvda 16.2 704 43504 [wiasdumuse 14 13.78913] 100.5578[amauly  (wan'n 13.4
605 39512 |siamgnuanv 11 1375686 100.51816|dusnumnn_[ada 217 705 43505 [unnazniuandans - 572 13.78928]  100.5614]aunaulu__ [wan'n 103
606 39513 |swAnsndnsine 564 13.75652|  100.51221|YaTaiuia flandnuda 18.6 706 43506 |wauduviusy 22 13.78939| 100.5637|520nditen  |fuung 11.0
607 39514 |uunuaiumaig 564 13.75644]  100.50966[301suia __|ilaulnude 146 707 43507 |auugnaansifiadudan: I 13.78054]  100.567015uanAien__[Guuag 162
608 39515 |uundzwiumm 564 13.7566]  100.51606[aavumna [flamlnuda 172 708 43508 [wanfulensui 13.7807]  100.57055[fuenfuen  |Guuag 11
609 39570 |ouudnumufa 13.81248, 100. 71959\ﬂu15 fluy 21.0 709 44001 [giasdszanaaian 2 13.76225 100.55564 | fuung fuuay 18.3
610 39571 [3119/auusunan 13.81541]  100.73526[fluy3 ETe 49.2 710 44002 |giasdszanaainn 4 13.76529| 100, fuuny 103
611 39585  |@vynyfia 22/1 13.81248)  100. 72959}@14 w3 29.9 711 44003 [nuuiszanavianzvdaAuauud 13.77027|  100.55835|fuuny fuuny 13.5
612 39720 [sswiumsynn 7/auuinunain- 13.80884|  100.51077|u1vda RN 35.7 712 44004 |2fauilsyanaola e 14 13.76996|  100.55988|Auuey Auuay 125
613 39736 |ouuaning 13.83568| __ 100.8526|ns:viunu___|wuavaan 452 713 44005 [waulsvanaoianini 3 13.77379] __ 100.5603|Guuag Guuny 14
614 39737 Sondud i 13.85522  100.86271|nsviunu  |[wuavaan 39.2 714 44006 [wamlsvanaoiamisi 27 137751 100.56221[@uuag Guuny 133
615 39760 1A 49 13.85332  100.824491anudn wuavaan 49.0 715 44007 _|waurnan 13.77522  100.56661|uuag Guuay 144
616 39761 |fiasluas 3 13.85583|  100.85432(nseviumy  [wuagaan 344 716 44008 |dhiinoulszanagianzsifiu 6 13.77701 100.568|Aunag Auuny 10.9
617 39762 |ouwdfandiviug 13.85519]  100.86271[nstviums__ |[wuavaan 33.4 717 44010 _[wiaussinasiansi 36 13.77826] _ 100.57057|Giuuag Guuny 107
618 39767 neaudy 13.69782| _ 100.85121|yumag aanssly 43.7 718 44011 [unmidune 671 13.77847| _ 100.57365|Guuag Guuny 135
619 39776 1385443 100.8074|adownil wuagaan a8 719 44501 __[a0iiuulngj 574 1372693 100.49339)10d3a 5wy 109
620 39777 |finslue3 3 13.85049]  100.85404|uavaan __|wuavaan 408 720 44502 [unminuun 574 13. 7@‘ 100.49468[W3tusd 5wy 163
621 39778 |ouulsanshnay/ouuanad 13.86115|  100.86109|vuavaan _ |wuavaan 33.7 721 44503 [unmiszangin-dudaimsza 13.73447]  100.49594[IaAamal__|suyy 20.2
622 39786 |304/auugiuniod 13.81995 100.74214|fiuy3 iuy 425 722 44504 |@¥w v 1 13.73927 100.49754[Jadaunal suYs 18.8
623 39787 13.85977| _100.73188[nmnunavfiu_|aaasam 44.0 723 44506 672 13.74711]  100.49974[Foyswfis__ [wszuas 183
624 39801 |auuduwannaaag 14 13.85078|  100.90078|nuavaan wuagaan 30.8 724 44508 Jugniandon 1 13.75172 100.5005FAN2ufs __ [Wszuas 18.8
625 39837 _|nuunmgihula 13.84213| _ 100.78043[wnanaviul [aaasdum 28.1 725 44509 673 1375339 100.50111 [t dioth wstuns 143
626 39838 |auufinslund 13.85095 100.79886|Aawnil ‘Wuavlaan 29.8 726 44511 |uonwinia 13.74514|  100.49936|T0yswfs WsruAs 114
627 39855 |mmgavia 42 13.83291]  100.77379|ustuudy s 421 727 45000 _[ayanaitilsvangallan 575 13.75658 _100.50227[Feunsfiae_[wszuas 146
628 39856 |auunmginula 13.83811]  100.78232|usuudy s 48.4 728 45001 _[unniaduing 575 13.75613]  100.50512[Fensiiad  [wszuas 162
629 39871  [5iRi 3 13.85996|  100.86446|vuavaan MuavIan 20.0 729 45003 |usn@WIMMINTIY 674 13.76015]  100.51286|¥a Tauila faulnuda 217
630 39877 _|3481/auunmisamaana 13.81588] 100. o |wuasaan 34.1 730 45004 [usnunoid 674 13.7617] _100.51549[7uAnsaon_[adn 2.7
631 39878 _|wian3Asud 7/auvaginen 13.85403| 100, 0 [wuavaan 40.9 731 45005 [usnuumi - 674 13.75727] 100.52053|&usnuvn_|ada 201
632 40001 1 - 565 13.79724] _ 100.521 lunAiada 218 732 45006 i 675 13.75623_100.52349vioman’n__ [naw 21.0
633 40002 [uunazmiuuag 669 1379343 100.5299|auuuns 165 733 45007 _[unninaswsynu 13.75503| _ 100.5269viowan’n__[nuw 155
634 40004 ing 669 13.79191]  100.53794[wan’ln wan'n 121 734 45008 [unnnuiwnd 675 13.75328]  100.53177viowan’n__[naw 15.4
635 40005 fving 10 1379101 100.5422[wan’v wan'lv 17.0 735 45009 i3 13.75148]  100.53672[ouunantn_|naw 15.9
636 40006 UENFTWIUANL - 669 13.78979 100.54821 WE\]’!'[VI www'lvu 13.8 736 45010 A1 675 13.74998| 100.54104 nuuwxyv"lvn [UNIT 20.7
637 40501 |usnun9iv 566 13.80642 _100.52155[unvdfa nvdla 105 737 45011 [wimuowumy’ 34 (Baay) 13.74944] _ 100.54486sinnsu [ 18.0
638 40502 |utinionyfu 566 13.80635| _ 100.53082[110 nvdla 155 738 45012 [unnivig-waiay3 675 13.74969 u [ 14.9
639 40503 |usnszandiu 566 13.80572|  100.53325|u9dia uodia 13.7 739 45013 |uanfinsdnius 13.74995 u 2’ 17.5
640 40504 |usniaaswiugougda - 566 13.80454 100.53589|uvdia vda 18.4 740 45014 3 inadifin 13.74947 [’ 214
641 41000 |utnianifu 567 13.80635|  100.53082|1nvla nvifa 237 781 45015 [unnal Fialmi 675 13.74895 g 15.6
642 41001 15 5 13.81031 100.53131|uedia unedia 32.7 742 45016 3 13.74756]  100.57343|un9nzdl oy 24.3
643 41002 3 3 13 13.81275] _100.53163[1n9dfa 1nedia 319 743 45017 _|usnviaomaamfia 13.74466_ 100.58567|19nedl Vasung 19.8
644 41003 [ilsvandfu 16 13.81592 100.53206[u9dfa u9dia 256 744 45018 Jugnianfawiia 13.74343|  100.59062[u9nzil Wene 17.1
645 41004 |giaungonan-uunys 32 13.81858|  100.53237|1vdla unvdla 23.9 745 45019 ol 13.74208| _ 100.59662[un9nsil iaumg 20.6
646 41005 13.82249]  100.53282|20ed79 nvdfa 196 746 45020 u 13.74107] _ 100.60101[8unadn___[shumaiy 353
647 41006 13 44 13.82592|  100.53135[29Aa319 uodia 18.8 747 45021 Jusnuwvh&and 13.75659|  100.50608|¥a Tatuiia faudsuda 18.0
648 41007 [uumodaing - 567 13.82828]  100.5284420ea319 1nvifa 111 748 45022 [unndnswssawom - 575 13.75825]  100.50951[3atauia  [ilaulnuda 23.0
649 41502 [usnaunanvda 13.80913|  100.53404[1n9dla unodia 243 749 45023 |upnousy - 674 13.75727| 100 N [ade 29.0
650 41503 |aelszandu 11 13.81326)  100.53504|u19dia eda 334 750 45501 [ 3nulneg) 13.7264]  100.49376|un0fl3a suY3 17.0
651 41505 |usnubinng 13.82002 _100.53667|1nvdfa 1neda 24.9 751 45502 [usnarawan-viriiuuay 576 13.72841]  100.50179]pRavanu___[ARasanu 26.5
652 41506 nmnad 13.5154% 100.53789[29Aa319 nedla 238 752 45503 - 576 13.72999|  100.50873|pmavanu___[Amavanu 26.5
653 41507 _|uunmlsvanyna 568 13.83041]  100.53921[3ndns anins 210 753 45600 577 137089 100.50946[ws¥Tuug Anavay 15.4
654 41508 |mslvithuaswade aenfiiaels]  13.83436]  100.53992[20dai19 nvifa 139 754 45601 2 13.71183|  100.60469|aauyu Sunaig 169
655 41509 |uomilsvanfinen 13.83988|  100.5412520ea319 ) 142 755 45603 30 13.70898| 100.61792[aauuaf Sunaig 193
656 41510 |wmeiszandiu 43 13.84589]  100.54267|39Aa19 unodia 18.7 756 45604 4% 36 13.70972] 100, N Suna 204
657 41511 13.85605|  100.54525|viodagviay _|[wand 210 757 45605 |viaugauyu 44 13.71014] _ 100.62951[aauuy @unaig 162
658 41512 |wamlsvandu 21 13.82184]  100.53709]39dd719 1nedia 204 758 45606 _|waugauyu 46 13.71065 _100.63434|aauy @unaig 107
659 41540 |nuungoiiug 13.85867|  100.86799|nuavaan __|[wuavaan 438 759 45607 _[unnaiunads - 577 13.71269] _ 100.64381|aauyu Sunaig 20.6
660 41547 ilsmanshmin 2 13.88835|  100.88619|vuavaan __|wuavaan 385 760 45608 Jauyy-Wannns 13.71732] _100.66023|usviael svid 36.6
661 41877 |auulssinaingy 13.93163|  100. dusag_|wuadaan 45.9 761 45609 65 13.72048] 100.6816sz126 Uszd 36.0
662 42000 |ouuri g 6 13.7969]  100.53834[wan’v wan'vn 9.1 762 45610 _|uaner (aviuen) 6 13.72146]  100.69779sviael dswnd 197
663 42001 |[shuwwat 13.79787, 100.5412(39 303 aning 19.2 763 45611 |upng’ (az¥uaan) 13.72158]  100.70272[dsziae sz 229
664 42002 |agAmsnaiaiiainensng 13.79751|  100. )\ andng 229 764 45612 [gimowjinuinoaums 13.72213] 100.7163[a1anszila aansuily 18.8
665 42003 |[wwadia 2 13.79772| _ 100. an¥ns 189 765 45613 |ugnfioum 1372251  100.73992[a1@nseily  [a1ansule 317
666 42004 [utnmiunoines - 569 13.79791| _ 100.55106[303ns andng 234 766 45614 [uningr (aviuen)-|  13.72146]  100.69779|usviael szia 24.9
667 42501 |auuriunoinas 2 & W 13.79778]  100.54846|andns andng 203 767 45705 13.66559]  100.64421[wowile o 334
668 42502 [unn nu.11 13.80311]  100.5482|39ns andng 29.4 768 45706 Aa 13.67788] 100, svid 23.9
669 42503 |leivmnoviiamasia 13.80741|  100.54812(304n5 a9 dnT 36.0 769 45707 |giagmijinuflasain 13.7004|  100. HETRL] 294
670 42504 |wwadia 2 13.81296 100.55[3qdns ndns 22.0 770 45708 |unnsiumads 686 13.71269] _ 100.64381[aauuy @unaig 25.9
671 42505 |[sunadvnasaunutaunaasa'l; 13.81831|  100.54956(393n5 andns 327 771 45709 [usnWannms 13.73499|  100.641: MuInIs Funan 222
672 42506 |auuflausalwans 1 13.82235|  100.54878|303n5 andns 34.0 772 45710 |uanedua’uns 686 1374131 100.64241)Wennnns  [@uvan 17.4
673 42507 |[mousnssrduinia - 570 13.82907, 100.55308|39 33 a9 s 243 773 45711 k() 13.7516]  100.64512|Wansnn uoned 226
674 42914 |siami3fisud 7 13.85546  100.86717|nsviunu__|wuavaan 143 774 45712 [unnanand 686 13.76275 _100.64558Wamann 1nonzdl 18.4
675 43000 [unnanawin 571 13.81339]  100.56028|3auma andng 16.0 775 45715 [ilaw. 13.69178  100.64 svid 21.9
676 43001 HaHAIANII 8 13.81101 100.56476|3auna an_'-Tni 29.0 776 45716 U 13.6545 100.64164/u19w 16 pabial 35.7
677 43002 |miagm1anii 10 13.80992]  100.56669|3auma andns 25.1 777 45800 _[unnmudnung 579 137474 100.60548[amsnn 19ns 220
678 43003 |miapaianind 18 13.80803| 100.57006|3auma a9 dns 265 778 45801 [waumudiung 21 13.75365| __ 100.6117Wamnn 19ny 16.0
679 43004 |unnfuen-aewsn 571 13.80534]  100.57495|3auma andns 19.0 779 45803 [usnumany 13.76026] _100.62455Wamnn 19ny 24.7
680 43005 |giamaiansa 35 13.8021]  100.58079[fumsinmu__[andns 14.4 780 45804 [unnnuenumd 26 13.76086| _100.62982amann 1nony 177
681 43006 |uunainn 13.80068|  100.58326/sunauuan _[Wiumnw 158 781 45805 [unnanana 579 13.76275 _ 100.64: mnn 1n9ny 27.5
682 43007 Ayaad; 1379834  100.58736[sanauuan [ Waumng 205 782 45806 |ugminwin 13.76754] _ 100.65751[amann 1nonzl 251
683 43008 |usnlnnto 4 13.79485)  100.59361[Janasnaiy [Tanasnaiy 16.8 783 45807 [usnenvsrdugmnAuna 13.78343] 100, UFY Frwugy 23.6
684 43009 [usninayd 13.7915]  100.59973[¥omasmars_|Sonasuare 8.7 784 45808 [unnflaviu 13.79264] 10070199 nugiann [szniuge 225
685 43010 [usnduviin 13.78846| 100.6052[ Favasvay |Fovasmary 11.8 785 45809 [uspanainund 13.79947| 100.7155|fuy3 fuy3d 39.1
686 43011 [leiw 571 13.7864 100.60881|Tanasnaty  [fanasnars 14.7 786 45810  |upniunadaguiuia 3 13.81239 100. |y 34.2
687 43012 [usmnana-aanin 13.7812]  100.61816[wauman anasnany 143 787 45812 [swnesinuny 13.76221] _100.64006[avwann 1nonzdl 198
688 43013 [unnanawin 101 13.77504]  100.62922|aaviu 1nonl 1.7 788 45813 [aenfiimaiuiuunenn 13.78012]  100.67896[azwiugy  [avwiugy 2.2
689 43014 3 13.76791  100.64192|Aaad1 nonedl 209 789 45814 [wiinusIusu 13.76309]  100.64868avann uonzdl 223
690 43015 |usnuionzd 571 13.7665]  100.64504|paaviu u9nedl 293 790 45904 |uganorhwas 13.85605|  100.54525[vi9dagvias  [ndnd 1.7
691 43016 |usnflan - 571 1377266 100.65447|naaviu nonsdl 226 791 45905 [unnunouun 13.84754] _ 100.56149[a10613 aadng 14.0
692 43017 |usnwidhuannsal 13.78573 100.67563|Aaavny St 215 792 45907 [usnaiaaiien - 680 13.84172 100.59493 [asigiy a1aninn 29.8
693 43018 |vnoune’ 13.79167|  100.68283|5708UNT AaLiRp) 25.3 793 45908 |afauidunfivaeni 200 13.83321|  100.61026 /35121 1w 242
694 43019 |uunaauama 1379538 100.69129|dununa N 21.7 794 45909 [unnnoii iu-nudunn 13.82571]  100.62827[a0wsm___[mawmsn 345
695 43020 |uununodfy 13.80511]  100.71231fhu3 s 282 795 45910 dnswfiung 13.80971]  100.6501[wadluns foru 26.8
696 43021 |usndiuyf - 670 13.81271]  100.71769|fus s 26.4 796 45912 1493 680 13.83973|  100.57553|a1@813 A0 dng 239
697 43022 |viad 13.77774]  100.66387|Aaadnu doniu 29.9 797 45913 [mand 13.85605]  100.54523[vionacvias |[wdnd 186
698 43023 |usnuonsdl 1376649 100.64806|naaviu uonsdl 372 798 45931 _[axwawrhavinida (6) 13.7176]__ 100.55523[anavinn___ |naaviag 228
699 43024 [@efldinaduimdsaiansin 13.80325|  100.57901|3uwmsinmu_ [agdns 13.1 799 26027 [auudiuvidlansiasule 1 (1 13.66788|  100.63433[u19uTe 0 28.2
700 43026 |uunfiai 670 13.77266]  100.65447|Aaavdu onedl 29.8 800 26028 |Jnasiaun ﬁ 13, 667ﬁ‘ 100.63908 10w 1o y9n 35.4
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LOCATION SUB DISTRICT __ DISTRICT _| AVG SPEED LOCATION SUBDISTRICT __ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)
801 46029 [wown nn6 (2 nu.) 13.66612] 10064391/ nwnls o 30.7 901 46488 [waumudiuna 24/1 13.75538]  100.62855[amann 1nonl 133
802 46065 [Mana0iLAm NX.0-NN.5 - 209; 13.73456 100.68889|um9Viut9_ [AEWIUFI 47.3 902 46489 |wanTudIug 24/2 13.75464|  100.62982[Wavann u1on 15.7
803 46092 [lw A3 13.7158] 100.55817[anavay___ |Aaadian 16.7 903 46491 [w@umudiung 26/1 13.75288| _ 100.63239Waminn onzdl 271
804 46141 [nuwnoumuandmnsm 13.66404  100.51696|mmgfysoiy |[muwgdysas 29.9 904 46492 [wsvmn 9 wian 57 13.75214] _ 100.63528Wamann 1ozt 34.9
805 46142 |quaiad 35 13.66861|  100.5135|mmgfusoly [mwgdysay 224 905 46493 [mwenume 42 13.75224] _ 100.64035[amnn nonsdl 39.7
806 46143 [movi a3 13.67157|  100.50891|mmgiuseny |[nugiysaiy 20.9 206 46498 [auwlszandu 13.7861] _100.56702[fuenfiwn__|Guuay 195
807 46144 |ouuilszanavie 13.67303| __ 100.5065|mgiusawy  |[nugiysas 196 907 46500 5 13.77779] _100.60748[Sovaouany_[anasma 142
808 46145 |quaiad 27 13.67575]  100.50223)invilznan  [ngdysas 16.8 908 46502 [mewmid 112 13.77078|  100.61484 wauman anaImay 7.7
809 46146 |nmgiysms 16 13.67855 100.4978[1nv1lgnan  [Mugiysaiy 204 909 46503 |¥ruafivnied 22 13.74869  100.47423[thuthova_ |u1onamian 201
810 46147 _|quaiad 19 13.68072|  100.49442|mn9znan __ [muadysmy 22.1 910 46505 [auudasmw 1375221 100.478091huthona__|1nonaniag 319
811 46148 |quaiad 26 13.68103|  100.49378[119isnan__ [mugdysms 2238 o11 46506 [¥¥nyaifivod 28 13.75159] _ 100.47462[ihuthona_[unenamian 26.5
812 46151 [udoTmmm 1 13.88138|  100.58668|nanaunviuu [wand 263 912 46514 [auusa'lv 13.81137] _ 100.54598[39dns andng 27.0
813 46152 |1/auunnalugu 13.87552 100.59673|aua 33t HIRCIEY 322 913 46523 [a1ansuilo 28 13.71725 100.7412|a 1@ ns¥aia a1ansuly 44.9
814 46172 |9 13.66282| 100, novaufuovay 33.0 014 46524 |auuanansuiiy 13.72233]  100.7398[anansalo  [anansulo 42.0
815 46173 |iandin 76 13.66891]  100.4161]aaavinvuau [uouay 252 915 46525 [anenlaien 5/ouuaialaii 13.83382]  100.59207[a0wsm [mawmsn 214
816 46174 |ouunnonuivisy 13.67391  100.42557|A@@yuvuau [uvuau 220 916 46543 [u19w1-a9a 30 13.66256|  100.63033|u19un s v 13.8
817 46175 |auuunouau 1 13.67469] _ 100.42705|naavinvuau [uouau 25.4 917 46544 [auuananinn 13.80516]  100.57543[fumsinmu__[andns 40.4
818 46176 _|1anil 69 13.6787| _100.43409[Anavinonsnfuiouay 312 018 46545 [Suenfiuen 30 13.80998|  100.57603[fumsinuu__[andns 17.0
819 46177__|ianiiu 46 1368166 100.43923|aavinonsnfunouay 354 919 46547 _[auuanansn 13.77514] _ 100.62917|naaviu 1nonsdl 186
820 46178 _|iandiu 45 1368328 100.44233|Aaavinvuau [uouay 246 920 46548 [aemsd 101/1 uun 21 13.77968| _ 100.63016anavidiaaL_[Janasna 24.0
821 46179 |iandiu 43 13.68497| 10044539 1nvmuiiny[3auvag 272 921 46549 [wauanawin 101 uun 19 13.78511]  100.63026[paavidiaaL_[Janasmay 255
822 46181 [iandln 34 13.68683|  100.44874{uN9yulvisy  |3auvad 215 922 46551 |e@saiawi 101 13.78919]  100.62878|Aaadiu uonedl 13.7
823 46182 |lanify 32 13.6887| 10045117 u9yuiinu|3aumag 239 923 46558 |2asaiawini 107 13.77968|  100.637: A uonedl 23.0
824 46183 |1anil 24 13.69197|  100.45467[1vyuiisu_[aauvag 14.4 924 46561 _|auudunmasni 13.77078| _ 100.61484[wdunar___[fsvasma 174
825 46184 |1anilt 10/1 13.69771] 10045914 1nvyuivisy_[3auvag 218 925 46562 [wiaumudiun 53 13.77121]  100.61826[wdunar __[famama 213
826 46185 |3242/numienma 13.69912|  100.46722|3aunay Raunay 231 926 46565 __[auuanansn 13.77346 _ 100.63181|naaviu 1nonzdl 189
827 46248 B 13.81561|  100.64215waitun3 fony 216 927 46570 i s 13.79237] _100.58227|anuuan_[aumng 229
828 46249 |ouunaduni 13.81741] 10064523 waduns  [flonu 253 928 46571 [auuananin 13.79832]  100.58727|8unduuan _[Wiumne 23.9
829 46250 |auuwniluniaziuan 13.81849  100.65046{waiuns flonn 36.9 929 46572 |auuananinn 1378166  100.61748Wduwan Fonasnane 20.7
830 46251 |auuwnflung 13.81914 100.6541[waduns  |florin 39.3 930 46590 |auuaiawind 13.78706)| 100.6077[Janagnary _[Famawmars 19.8
831 46252 |auuwnfluninziuaan 13.81981|  100.65953|Aaavniu any 43.0 931 46597 |auumijtnunlsuszan 13.94257|  100.60717[&u naufiay 228
832 46253 [waflung 74 uan 3-9 13.82041|  100.66557|51u8ums JACRY) 30.7 932 46611 |daniihanTng 13.7386]  100.51606|savtfiay Uiy 17.8
833 46254 |axiuan 9 13.81995| _ 100.66904|1duns wn 263 933 46623 __|auuupsaise 13. 76@‘ 100.51 w_[ade 169
834 46255 |9 13.81901]  100.67595|mmduns wn 325 934 46624 _|auunanunaiy 1375666 100.51656[uunuvn_|ada 226
835 46256 (304 13.81981]  100.6819|dunand N 43.0 935 46643 [auundiil 13.75881]  100. ' [wszuas 24.7
836 46259 |wianTaeesy 13.65451]  100.46461[vinann inoyuiny 28.0 936 46645 |auumnaiing 13.80583]  100.6077[a10ws [mawnsn 17.1
837 46263 _|ananiad wivnu 2 13.63675| __ 100.4391|uauein noyuisy 232 937 46646 [auunafing 13.80695| _ 100.60809[a10wi___[mamsn 100
838 46264 |auuvinu 13.6376 100.44674|udnein uyuiieu 25.2 938 46648 [umnanuuaiuns 10/zaoiuy 13.71313 100.52767 [y inaau dns 40.4
839 46266 13.62661| _100.45043|vinaha noyuiny 10.9 939 46653 [shuwq Tsd/undnamuuaiun| 1371607  100.53887vioumiaim a3 26.3
840 46267 |auninonuadey 35 13.63454 100.44938|vinziu unoyuLinu 5.3 940 46655 |auuundnanuuaiung 13.70297 100.53989|faouun’ Faryaehl 15.8
841 46272 |ouulsvingaln 1373775 100.49657|Fafamal s 205 941 46659 fluns 13.78127]  100.64575[Aaavi 1nonsl 228
842 46278 |auudruaiivnod 13.76403| 100.4738[1n9yuuwyi_ [un9nanian 153 942 46664 |wanduiue 1 13.86012|  100.5484 ji mand 226
843 46279 |masunonuuuyi 15 13.7679]  100.47042[un9yuuuyi _ [uivnanian 212 943 46665 |2asduiug 2 13.86037|  100.5563! i mand 26.3
844 46280 _|miauunonuuuni 25 1377192 100.46792[i9ni_[uenanian 227 944 46669 [91319¢7u 47 wen 39 Tuiua 13.86994]  100.55593|viortasvias _ |[uand 26.6
845 46281 _|miauunonuuun 37 1377699 100.46521nvruuwi_[unenamian 255 945 46670__[9119¢271 47 wen 39 Tuiun 13.86994]  100.55593|viomaoviay__|ndnd 164
846 46284 |an1Ma 36 13.65678| _ 100.62248|1n9u et 1o 39.6 946 46673 [auurunoiwas 2 13.82216] _ 100.54893[39dns anins 24.2
847 46201 _|auuunown-ana 13.67006| _100.62057|1n01ws 1o 321 947 46674 |wauiamdsoda 11 unn 1 13.81984]  100.55346[30dns anins 20.2
848 46299 [unown-ame 21unn 9 13.67198]  100.6333)nvwumiia o 17.9 948 26676 fiausa'lvang 1 13.81799]  100.55712[303ns aains 146
849 46300 _|auuinown-ana 13.66812 100.635)Inwwnfla_[unown 15.8 949 46685 |aauyy 13.71008] 100.62944[aauua Sunaie 343
850 46306 |auuuow-ana 13.66781] 100632029l [wiewn 15.2 950 46687 _ [wiinuflasniw 4 13.70407] 100, [ @unaig 24.4
851 46316 |35 13.65671| _ 100.43003|uatein noyuisy 236 951 46688 [wauquuin 77 13.7106] _100.63431[aauyy @aunaig 235
852 46317 13.66453| _ 100.42886uatuein noyuwiny 163 952 46690 [wsvau 2 2ian 56 13.66601] _ 100.43133[uaugn noyuiny 23.9
853 46318 _|tiaunusgnuaining 13.6689] _ 100.42784[navinvuau [uovay 204 953 46692 Favnei 13.8912[ _ 100.62411[anavauu___|awluy 223
854 46319 it 13.67391]  100.42557|aavinouau [uouay 16.7 954 46697 |31 13.77115] 10055184 |8 unauly__ [wan'n 218
855 46323 i 24 13.6139]  100.43762[vintinu ooy 47.9 955 46711 |wwalofu 48 uan 7 13.88404  100.60821[ausna3s  [unaumy 224
856 46324 i 20/1 13.62397| 100 i oy 415 956 46712 |[wawsindn 13.88005|  100.60878|aya3el RN SN 26.9
857 46325 |t 20 13.6257] 100.43498[uduein noyuisy 353 957 46714 [wauwwada 13.87706| _100.61645|ayaa3s FTRRTeTN 27.9
858 46326 |9 13.62718] _ 100.43466uatuen unouisy 237 958 46719 [auunvalodu 13.85716] _ 100.58575[a1061) aadng 112
859 46327 1 13.62971| _ 100.43417|ustuein nonuiny 235 959 46723 [wwaludu 52 uun 45 13.89535|  100.61411]aaavouu__[sulw 248
860 46328 1 13.63492]  100.43315|ustuen ooy 34.9 960 46724 [wwaludu 52 uun 48 13.88623|  100.62 ERre 21
861 46329 16 13.64092]  100.43217|ustuen inonuwiny 211 961 46725 Faoumi 13.8913[  100.61 Earay 24.0
862 46330 |awnifoonanadey 30 13.64151]  100.43209|ustusn unoyuwiny 29.0 962 46729 |Windu 15 13.90356] 100 salna 281
863 46331 i 12 13.64971 100. i uyuisu 29.6 963 46744 [wnalofu 48 uan 37 13.87902 100.61304|ayan73d ol 23.7
864 46332 |ouunnouuiieu 13.65326] _ 100.43054|uatuein noyuisy 303 964 46746 |way n133s¥u 1 13.74138] _ 100.61608[@unad ___[saumadg 343
865 46335 [auungomw-uumy3 13.83362  100.52204[39Ad310 uvda 26.7 965 46748 |Aniiuuiiu 17 13.69688| 100.4359|uvyuiieou  [3auvag 18.0
866 46342 |auminguiiiag 13.75215|  100.50542)1hwines  [ilandnuda 17.9 966 46749 |auumanin 13.70607|  100.42822[u1oni1 Aty 233
867 46345 |ouudiudin 13.79165| _ 100.46343[ndvtiu ER 20.0 967 46754 13.71524] _ 100.44414)10mi sy 26.8
868 46356 |ouudumi 1370542 100.53226|davuuni o 249 968 46755 |wiaisinmi 48 uan 19 137228 100.43894[uasu mady 344
869 46358 |anmilszding 12 13.70165|  100.52627|1191Aa uAaUMAN 123 969 46756 [2iasu1ouan 69 uun 9 13.73118]  100.43414/y9un Mty 240
870 46359 |maufumi 43 uan 27 1370253 100.52272|w9lad 1n9naunaN 20.9 970 46763 u 13.75376] __ 100.5464[Tnns ERETTRe] 174
871 46362 |auus 13.80292 10061639|manin _ [anawin 23.1 971 46765 [wsvu 9 wian 26 13.74681| _ 100.58734|un9nsil iaumg 15.9
872 46363 |nuuatyafinavd 1374833 100.46997|19yued __ [uenamiay 26.4 972 46769 [auurinunoiwas 7 13.74315| _100.59687|un9nsil Viaumy 23.9
873 46366 |auuadgyaiivnied 13.75084 100.46978|UNutova _ [uvnanian 29.7 973 46770 [ouuwsyaui 9 13.74948|  100.59915|u19nzd LElL Rt 22.7
874 46368 13.7423]  100.52282[%almi sy 148 974 46771 [Sywiuwsznu 7 138172 100.51621[39Aa310 1nodfa 26.7
875 46371 | 1a%mng 107 uwin 15-2 13.69473] 10050448 1n0laa 1nvnauvau 303 975 46782 13.74838]  100.51367[Faunndsu__|ilamlnuda 20.6
876 46373 |auuialynugd 13.69214|  100.51077|1191A& uAauUAN 171 976 46785 i 13.89958|  100. ERE 25.7
877 46381 |wagmugsand 1 13.6886| 100.5199|u91Ad uvRauvay 27.5 977 46794 |auuadyafinaed 13.75478|  100.46936[u92ue’ uenamiag 231
878 46387 _|ouunmgiysoy 13.69012|  100.4876[19isnan__[nwgdysms 4.4 978 46795 [auudasaw 13.75552 _ 100.47796[thuzhona_[unenamian 15.8
879 46388 |maunmgiysoy 1 13.69347, 100.48667|uvlznan  [Tsgiysay 444 979 46797 [ouuilszangun 13.73629 100.4966 | Yafaunal suy3 10.7
880 46390 |OUUATWWILWYS 3 13.80294 100.55203|39 303 g s 323 980 46798 |auuinssa 13.74111 100.50046|Toyswifs wsruAs 26.4
881 46392 (338 13.78058|  100.44531|3uwd &9t 28.4 981 46801 Moy 36 13.64396]  100.47892[uoua 9ay 215
882 46395 |auuunowsu 13.75569]  100.45436| w0 &9t 215 982 46802 WSy 39/wwsyan 36 13.65024]  100.48143[unoua 9aT 264
883 46396 |uiSunag 29 13.76181]  10045323|naavdinwar_[advtiu 24.9 983 46804 [waufinslued 6 13.63751] _ 100.48739[u9na 907 286
884 46398 [9nnodu 47 uen 42 fuiue 2/ 13.87005|  100.56061[vivdasvias__[nand 27.0 984 46807 _[Wvisyun 39/wnsyan 36 13.65024] _ 100.48143[uona 9aT 17.3
885 46399 |nuumiunoines 6 13.8667| _ 100.57086[aanaunviau [wand 28.4 985 46808 [wwsyun 39 Tor 13.65326] _100.48294[uona 9ag 314
836 46402 [nafimal 27 13.80523|  100.60017|m@awin___[aamsn 185 986 46809 139 13.66042| _100.48069[uona 9ag 29.3
887 46409 [Tuaily auu 4 (Vidaziuan) 13.82484]  100.59441]mewin _ [aamin 152 987 46817 _[auulszanaoiansy 13.76222] _ 100.55565|uuag Guuny 304
888 46412 |ouudedivm 2/lvedudeang 1382062 100.59627[memin  |aewin 127 988 46822 [wamlsainaaiamivid 45 13.77907]  100.561533uaniien  [Auuag 16.0
889 46413 [lnadio 4 220 84 13.82502|  100.59638|a1aW317 aani 144 989 46823 |oumlsyinmimgiinvia 13.77853|  100.58428|duduuan  |Wiemy 15.6
890 46438 13.7553] 100, 0 221 990 46825 13.76994]  100.58646|@uiduuan_[aaunng 37.5
891 46439 |ouufiuuay 1376046 100.55485|6uuny Guuag 27.0 991 46829 _[\dnynyo 82 13.64219 _ 100.49496[unona vigng 23.2
892 46458 |ouuriiuwiu 1368675 100.444361nvyuiviny_[3auvag 16.2 992 46831 _[auwlszanaia 13.64154] _ 100.49985|vi9ng vivag 226
893 46469 [3242 13.6787| _100.43409[Aaavinonsnfuiouay 13.9 993 46836 |auwlszanania 13.62707| __ 100.5055|viong vivas 27.9
894 46473 |quuin 63 1373855 100.58886 gumil_[Tann 236 994 46840 _[slszandlu 12 uan 1-2-2 13.87209] _100.55185v} nand 153
895 46479 [anawin 117 13.77299]  100.64153|aaviu 1ozl 293 995 46841 |auumenaiiialey . 13.83080|  100.54961[a10t12 aains 23.0
896 46480  |iaevmiinuduss 13.77884|  100.64093|Aaavdu nonedl 29.8 996 46842 [auufi ungIws 6 13.83869|  100.55633|a10812 A9 dng 27.6
897 46482 |ouundflung 1378053 100.64505|naaviu 19ns 158 997 46847 _[ouuilszznniugs ane 1 13.80926]  100.52174)1n0dfa 1neda 217
898 46483 [uonedl 1376726 _ 100.64304|nnaviu 1nony 117 998 46850 _[auulszannmgd ane 1 13.81077|__100.52178[u0fla uodla 241
899 46484 |ouuanawil 13.77285 100.64251|Aaa9du 'u10nY] 17.5 999 46851  |§univ 63 13.74184|  100. e 37.2
900 46487 _|siaumueiuno 24 uan 24 13.75432]  100.62429yavann 1nony 8.4 1,000 | 46852 |ouunsymui 9 13.75153] _ 100.59328[u19nz4] Ve 21.9
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LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)

1,001 | 46864 GuyAa 27 13.83283|  100.61127|asuitiy aani 16.1 1,101 | 47227 il Aidaunn 12 13.6656]  100.50367[unawlel 1o 186
1,002 46866 (351 13.84051 100.58215 i@wilan andns 15.9 1,102 47229 [ouugwniansidadn 13.78955 100.58238|@utduuan  [Wiswuny 214
1,003 | 46869 |sanmwAunm 14 13.83311] 100.61608[asuait aanin 38.1 1,103 | 47232 |m Auuvuas 13.69312 _100. i [wseTaug 215
1,004 46875 |auuguuin 71 13.72992|  100. dumfl |Yaun 219 1,104 47241 |waninduvdndayasal 13.62164] 100.4862|vivAg LIELES 375
1,005 | 46883 |35 1368225 100.47931[11930 [aunay 400 | 1,305 [ 47242 o 13.62685 _ 100.47773|viong vivag 33.2
1,006 | 46889 |ouunsznui 2 13.67819]  100.46513|1190 aunay 338 | 1,106 | 47243 136un 8 13.63745| _100.47761[uoua vivag 35.7
1,007 | 46890 |wsemw 2 waw 28 wun 10 1368375 100.46439) 1190 Raunay 345 1,107 | 47250 |wandidiosuiay 13.77899 10056271 [5uoniien__[Guuag 20.9
1,008 | 46891 i ] 13.69058  100.46379|3aum Raumay 316 | 1,108 | 47256 [1a3mngo 82 13.64035] 100.49402[unoua 9aT 274
1,009 46892 WITTIU 2 Waw 28 uen 19 13.6972 100.46527|3auvay RDUNDI 16.2 1,109 47257 ﬂauﬂwmqm‘ﬂ 75 uon 7/1vzan| 13.6427| 100.50506 | vivAg 0AT 26.1
1,010 | 46894 |waniamuiu 13.66051|  100.46852|1190 aunag 321 1,110 | 47258 |wianyszanaia 69 uan 17 13.64601] _ 100.51305[u9na 90T 24.7
1,011 | 46895 |wsvmu 2 wan 33 uun 6 13.66925| _ 100.46654|1190 aunag 272 1,111 | 47259 |quaing 64 wau 10 13.64939]  100.51692[uona 9aT 23.9
1,012 | 46902 |waniduinemn 13.67206] _100.44267|ustuein noyuisy 175 1,112 | 47262 |saunsaela 13.69198|  100.51494[uv1ad 1nvnauvan 22.9
1,013 | 46903 |wsmw 2 waw 46 13.66861| _ 100.44305ustuein nonuiny 213 1,113 | 47263 |iadammgi7 13.69012 _ 100.51744[uvlaa 1nvnauvan 235
1,014 | 46910 | 16 13.64063|  100.42763|ustuen nonuiny 311 1,114 | 47265 |owwlsanavian 13.77525] 100, Auuag 135
1,015 | 46911 |auusuidiawssaionndu 13.7047] 100.48563[aAvuay |suid 166 | 1,115 | 47269 [wwaludu48uun37 13.87269]  100.62439|vi1us 1oty 283
1,016 46912 auwAinuAT 13.70303, 100.4885|A17AYUDY Eulﬁ 33.3 1,116 47271 wnalofu 48 uan 37 13.87561 100.61917 aumﬁ'ﬂ Uy 21.7
1,017 | 46915 |wanandd 1 13.77664] _ 100.54108[way1ln wayn 248 | 1,137 | 47272 [nuduvm Suun 25 13.87782]  100.62154]auandd _ [uvwu 164
1,018 46916 ‘ihuvuas 13.76353|  100.58833|snduuan |Winuang 214 1,118 47276 |:1uAIume 21 uen 5 137552# 100.60667 W UWa1 Famamany 28.2
1,019 | 46925 |wauwsyain 9 uun 53 1374816 100.63493[Wmnnms___|saumady 184 | 1,119 | 47280 [auwkminn/zasnuaiume 24 13.752]  100.61731[awann 1nonzdl 166
1,020 | 46930 [wndan uun 10 1376304 100.60766/wauman ___[fomasmany 245 1,120 | 47296 |ouumueiung 1375895 100.61688[amann 1nonzdl 2.2
1,021 | 46931 |auuedm 13.76638]  100.60347|wauman _ [Somasmany 195 1,121 | 47302 SuyAa 29 uun 2 13.83311]  100.61608[asuaiiiy aann 40.8
1,022 46939 Funs: 13.75643 100.64584ianunn uonedl 27.2 1,122 47303 [ziaoaofivind 13.84111 100.61746 351211 nansn 43.4
1,023 46941 AuUTNATULNG 13.76043 100.62442|Wanunn uonedl 13.5 1,123 47304 [2asuguds 13.84572 100.62027 [35\2i) a1aninn 44.9
1,024 | 46947 [auuaguiu 1384913 100.63675[viuiv FTRNTEnY 128 [ 1,124 | 47305 [nudunm 14 unn 22 13.85022  100.62573[viuy FRRTeTN 312
1,025 | 46949 |waumudunm 5 1387782 100.62154]aysn3d __ [woium 415 1,125 | 47308 [ouusmnAnas 13.86341]  100.62722[ayandd __ [uownu 285
1,026 | 46950 |zaua. q 13.88307|  100.62309|naavauy__|aeluy 326 | 1,126 | 47314 |owuSuendun 13.81569| _ 100.57553[3auna aning 20.7

46952 (304 13.84627  100.64861[mudunm__|Auwem 204 | 1,127 | 47315 [wasamiewin 23 13.81657| _ 100.57807[3unsinmu__[amdns 186
1,028 | 46953 |ouudaswa 13.85888|  100.64706/vi1usy ol 163 1,128 | 47318 |wanfuenfiuwn 36 unn 9 13.8215]  100.57941[Fuvsinmy__|andns 172
1,029 46955 |wasaiadaiel 72 13.85022 100.61798|aud1’ LRSS 25.4 1,129 47327 |viasfuenfen 36 13.81593 100.57969 [ Iunsinmu adns 339
1,030 | 46960 |Giuung 1376393 100.56096|6uuny fuung 16.1 1130 | 4738 |waudunfwn 36 1381741 100.57969|umsinwu__|aadns 20.2
1,031 | 46963 |wan 20 flqun 1378307 100.58241[annauuan_[Wiumg 134 | 1,131 | 47349 |ouunsrania 13.71515] 10057623 [Aaaveiu Aaavay 273
1,032 | 46964 |auuilssannugfinuiey 13.78212]  100.58495[sunauuan_[Wiumng 127 1,132 | 47355 |quuin 22 13.72622 _100. Anavay 133
1,033 | 46967 |awuduenfiusn 13.82143]  100.5749|umsinyu__[aadns 16.9 1,133 | 47362 |uuniwn 13.83393|  100.57227[a10t12 anins 254
1,034 | 46972 |awuduenfiusn 13.77259] _ 100.57321[Guuay Guuay 211 1,134 | 47363 Gavdnaidin 13.83386|  100.57558[3uvsinmu__[amdns 282
1,035 | 46974 |ouumaid 13.76693|  100.53363)viowan’tn__|[nawni 205 1,135 | 47364 |ouwdwnfiaw 1 efan 12 13.83452]  100.57883[3umsiamu__[amdns 22.0
1,036 46976 fiauf- 13.71734|  100.74642|a1ansealy aansealy 39.4 1,136 47365 [idunflau 1 2ae 11 13.83447|  100.58236|3umsi andns 19.9
1,037 | 46980 |ienziuaan sunudu 1372188 10077643|mansaie_ |anansely 17.7 1,137 | 47367 |\wdqqu4 13.83174]  100.60303[a0wi___ [mawmsn 13.0
1,038 | 46992 35 13.64402|  100.41321|ustuein noyuiey 29.2 1,138 | 47368 [Usua3suyfa 18 13.82095| _100.60842[a5uaiiy aansn 221
1,039 | 46993 |azunuwm 12 13.63935 _ 100.41698|ustuein noyuiny 28.9 1,139 | 47369 [ouurumonis s 13.78083| _ 100.53086[wan’in nan'n 214
1,040 | 46995 |aizunuw 21 13.63451] _ 100.42085ustuein nonuiny 25.9 1,140 | 47374 |wausinues 60 13.70692| _100.48899|shwns sui3 320
1,041 | 46996 |aizunan 35/3 13.63303|  100.42719|ustusn inonuwiny 250 | 1,141 | 47379 Ganus 13.71809]  100.55 i 196
1,042 46997 [auuunoquiisu-1movua 13.62971 100.43417 |uaduein unonuiisy 18.8 1,142 47380 |auuiduanme 13.71922 100.54896 |2 0uun’ i 10.0
1,043 47015 |%@u9mqud 13.72117 100.5458|visuva_[@ns 83 1,143 47382 |ouugunin 1369882  100.60444 wszluwolsl  [wszluug 238
1,084 | 47019 |ouuswsle 1372055 100.52617|uwin 2y 8.0 1,144 | 47384 |wanaauyy 24 13.70206] _ 100.61331[u9an wizTuug 24.8
1,085 | 47022 [ouusngusviing 1370015 100.53096w91na 1ngnauvan 245 1,185 | 47386 |ouunuuin 13.66218]  100.60224[wowile __ [unown 21.0
1,086 | 47025 |wauTsidy 13.691] _ 100.53108[10Twow1y_[euwn 211 1,146 | 47387 [anana 12 13,5611?‘ 100.6078[10wlel___[uown 18.1
1,047 | 47026 |ouushmsviing 13.69375| _100.53349|davuuni __|muwm 198 | 1,147 | 47388 [anana 16 13.6606] _ 100.61051[unawnlel o 167
1,008 | 47028 |waoWannms 13.68387|  100.52646/1n0TWav19_|[tuu 25.1 1,148 | 47390 |ouuwsmwiia 1371321 100. Anavay 29.0
1,049 47029 |ouuaigusvéng 13.68086, 100.53074{UN9TWIWIY__[E7UUN 25.2 1,149 47391  |avuguuin 13.722411\ 100.58097 | wizlaug LEERGE] 16.4
1,050 | 47035 |auwihamaAmugassond 13.72163| _100.75922[m0nsilo_[mansul 426 | 1,150 | 47394 [3/auuuin 1365879 100.60081[1nwwnld _ [1nomn 136
1,051 | 47037 |wamawnflen 1 13.83447|  100.58236|Sunmnmu__[andns 155 1,151 | 47421 [masaiewmsd 101 13.79218] _ 100.62811|naaviu ozt 197
1,052 | 47039 [Suonfimn 18 1378307 100.58241[annauuan_[Wium 24.1 1,152 | 47426 [wawenissiu2 13.74693| __ 100.6166[Wamnn 1nonsdl 33.2
1,053 | 47046 |wsnw 6 wa 30 13.77664] 10054108 wan’ln wa'n 200 | 1,153 | 47428 [wwaludu52uun 45 138013 10061 ERr 26.0
1,054 | 47048 |auudendiisg 13.78192]  100.41658|aumd ER 39.9 1,154 | 47444 |sausaaiiag 13.70163| _ 100.63087[193n nszluu 29.9
1,055 | 47049 [susin 43 1378839  100.41621|auwd odoiu 458 | 1,155 | 47446 |ouumnfna s 13.86468|  100.64356[viusy 1oty 17
1,056 47056 [InM@iodn 64 13.87553, 100.5832|@aaunaiuy [(Mand 17.8 1,156 47449 [@wnilponuiadey 25 13.65451 100.46461|vi11u uonuiiay 23.0
1,057 | 47059 |wanqedsndds 3 13.69718] _ 10051041|u97ad 1ngnauvan 18.9 1,157 | 47454 |mawamnsal 1 13.80612|  100.61454[a10wi___[aamsn 25.7
1,058 | 47060 |wanqelsuals 7 13.70123] _ 100.5121)w9laa un9nauva 218 | 1,158 | 47465 [wasvmudumini3/4 13.77096] _ 100.60773[wdunar__ [fmasman 173
1,059 | 47061 |\adnmmgis 1370487 100.51457|Fanssen’lng_[uonaunan 155 1,150 | 47467 [sauy 39 13.72029] 10063957 Wannms __[shumag 27.5
1,060 | 47062 |wsnw 9 waw 17 1376142 100.5916[1n0nsl s 19.1 1,160 | 47471 [3344 13.70038| 10064641 wuavuau__ iz 198
1,061 | 47066 |wanduwi 18/7 wun 17 1371199 100.52674vivienau __ |aws 17.9 1,161 | 47473 [aawor lusn3 13.69054 100, svid 26.1
1,062 | 47067 |swsil 1371368 100.52762[vivianau __ |aws 170 | 1,062 | 47482 |ouuduaiad 13.68763|  100.484493aumag Raunay 303
1,063 47072 AUULIIUIN 13.74065 100.45996|Av1&I55A i\'|ﬂli,t\! 235 1,163 47486 nuuﬂaum{m: 13.68441 100.49605 [u19znan [EgIuTUY 15.8
1,064 | 47073 |wieluemssud 24 1374086 100.46535[Favimsz __[wenaniual 215 1,164 | 47492 |wwsymn 39 13.66783| _100.47868[uona Rauvay 231
1,065 | 47076 |\adyny9 107 uain 152 13.69473| 10050448 19Taa 1n9nauvan 220 [ 1,165 | 47493 [ouwdnuviosiuaduumiung 13.67355] _ 100.48659[ulznan _ [mwgdysay 44.0
1,066 | 47079 |auwonnedinu 13.8548]  100.54864|vivdauvias__|wan 301 1,166 | 47494 |ouunuaiag 13.68103| _ 100.49378[ulznan _ [mwgdusey 254
1,067 | 47081 |auwonndinu 13.85301]  100.55195|viodiavviay _[wan 198 | 1,167 | 47496 |nuunugiusaiy 13.68214]  100.50392[ulznan_ [mrgiusey 26.0
1,068 | 47082 |wanduwn 1/14 13.85625|  100.55364vivdtavviay |[wan 245 1,168 | 47497 |ouunuaisg 13.66861]  100.5135[nmgsusaiy [mmrgiusay 27.9
1,069 47083 |91329A21U 43 un 2 13.86037|  100.55635|vivdiadviay  [wand 256 1,169 47498 |gimgvajinuuannn 13.67227|  100.51317|egsusaiy  |masusay 31.0
1,070 | 47084 |vnnodnu47usn 20 fuwe 2/ 13.86450]  100.55628|vivmavviay  |nand 256 | 1,170 | 47505 [auudausaiad 13.83058]  100.62344[a0win___ [mamsn 28.9
1,071 47089 |[auuwgn'in 13.74272|  100.53023[Yolwal Uiy 18.1 1,171 47506 [3/auugynin 13.69023|  100.! i |[wszlaug 10.6
1,072 47090 |vfasduefiuen 36 uan 9-3 13.82333|  100.58184|Fuwsiniu [andns 207 1,172 47507 |riissssuange 23 13.69135|  100.61838[u1931n W5z Tuug 13.8
1,073 47092 |efauiifiusuiey 13.7833 100.56394 |52a1iuen fuuna 13.7 1,173 47513 |eaulkdeie 13.72601 100.56186|AadLa L ARaAL 24.9
1,074 | 47093 |auugwiansitiady 13.7803]  100.56302[fumfiuwn__|Guuay 119 1,174 | 47516 |ouwsinlumady 13.72345] _ 100.564 Aaavay 21.9
1,075 | 47095 |ouudasnn 1373678 100.4864[3aviwmsz _ |uwonaniuai 201 1,175 | 47517 |wawshuinving 2 13.72622] 100 aavay 21.9
1,076 47099 HaHAIANII 64 13.78916 100.59967|Janagnaty_ |[Tanasnany 25.5 1,176 47518 auuguuin 13.7336| 100.56515|Aaaving LEBMIZL] 17.6
1,077 | 47101 |wamlszq 1 13.69198|  100.51494|u9Tad 1gnauvan 183 1,177 | 47520 |ouuguuin 13.72946] 10057 I Aaavay 17.2
1,078 | 47107 |wansassns 1379218 100.62811[nnaviu 1nonsdl 9.1 1,178 | 47521 [3/ouuquuin 13.74221] 100 Aravay 9.2
1,079 47108 |auuIwdum 13.79736, 100.62713|Aaa93u uoned 15.6 1,179 47523 |auuguuin 13.72992 100.57044|Aaavdu ARaAL 17.3
1,080 47112 [1iuaians 13.79505, 100.6189|AaaavtiiAm  [Tanasnaiy 20.5 1,180 47524 |qunin 31 13.742j 100.5722 2 T 17.3
1,081 | 47113 |aewin 87uun28 13.79834]  100.62054|paaviiiaaL [Tonasmaty 218 | 1,181 | 47526 |ouuvesalvamm 13.70238] 100, Aaavay 20.2
1,082 | 47114 |Sunnauy 13.79954] 100, A 1ozl 171 1,182 | 47527 |wawanny 13.70555]  100.5981[wszTuug Anavng 153
1,083 47118 auia 13.74402 100.54384|auil Unuiu 20.7 1,183 47529 |auuguuin 13.72366]  100.57942|wszTaug LEERGE] 15.2
1,084 | 47135  |mewin 23 13.81164] _ 100.5787|3unmnwu__[andns 18.7 1,184 | 47530 |waswaa 10 13.73242 100 I Fann 138
1,085 47144 [auuaiadandl 13.8598|  100.61151(ayandde FYRRTE 19.9 1,185 47531 |mawmaa 20 13.73947|  100.58442|aaasdumil |Yenn 202
1,086 | 47146 |ouumiansn 1377769 100.62417|wduman ___[fomasmany 136 | 1,186 | 47532 [oummumyd 13.74436| _100.58608[un9nsil Vs 27
1,087 | 47152 |wssunausig wun 35-18 13.65284 100.412|Aaav1n9uau [uovay 276 | 1,187 | 47533 |quwin62uung 13.694] _100.601: nszluu 29.3
1,088 | 47153  |wszuiausie wn 33 13.6583|  100.41027[aavinvuau [uwouay 24.9 1,188 | 47536 |vovidmiaduumuas 13.69602  100.59404[wszTuuols  [wsvluug 303
1,089 47154 |ouuwssenuusie as 26 13.66157|  100.41549|Aaavu1vuau [unyuau 47.4 1,189 47537 |auuguuin 13.72017|  100.58442|wsTuug AaavAl 13.9
1,090 47155 |WsSENNUSIA uen 10 13.66502|  100.42122|A@a9uduau [1nduau 44.0 1,190 47538 |1anie 12/wands 5 13.73088] 100, o Foun 8.0
1,091 47156 |[Wszenuusianuedidag uan 5 13.66735|  100.42527|A@@vuvuay [uvuau 36.9 1,191 47540 |vanil 21 13.73855] 100, sundl [Jenn 13.0
1,092 | 47167 [sws1l 1372117 100.5458[vjoumun__|ams 13.1 1,192 | 47541 |ouuilssiiwguysson 13.74184] _100. duni [Jon 17.9
1,003 | 47202 |wtwnfiaw 1 waw 11 13.83734]  100.58205|iwnfian___|andns 220 | 1,103 | 47544 3 13.68837|  100.60936warTuuole [wsvluug 124
1,004 | 47207 |dasmnoviduuns 7 13.91158|  100.62766|aavauy _|auluy 182 1,194 | 47547 [aauun 10 13.71128] 1006 t unaiy 136
1,005 | 47208 a 13.91947]  100.63221|sna'lna sl 190 | 1,195 | 47551 |adissysusnée S 13.68442 1006162311930 Wi Tnug 18.0
1,096 47210 Junin 16 13.72601 100.56186|Aaavn e ARDILAE 14.0 1,196 47552 hissyuanga 23 13.68443| 100.62138(u19310 wszluug 19.8
1,097 | 47220 [ 36 13.7276] _ 100.45098[11937n ity 19.9 1,197 | 47554 |rilssom 39 13.68519]  100.6281[u9an [wazTaug 149
1,008 | 47223 |waumusinmu 28 usn 5 13.72701]  100.45849|awaassA | mdiadny 222 1,198 | 47555 [mawndsssmuanga 57 13.68635| _100.63422[u9an Wiz Taug 137
1,099 47225 2 13.7318]  100.48228|Javinsy uonanive 30.7 1,199 47566 _|auunsainmn 13.75934|  100.51346[a Tauila fandsuda 26.6
1,100 | 47226 |mawddsaiw 21 13.71wi: uonaninai 271 1,200 | 47569 |oumiduuaaaviaan 13.69635|  100.63817|wuavuau _ |svad 209
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LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)

1,201 | 47572 |ouuswdaawsum 13.73231]  100.50215/sandaiin_|aaavdu 210 | 1,301 | 47773 [Wdexiuaan swwiu 13.72188] 10077643 anwale  [anansul 26.6
1,202 47580  |auuvinznu 13.64046 100.44472 |uduein unuiiauy 25.5 1,302 47774 % 13.72193 100.78021 Q1@ Nzl aansuily 11.0
1,203 | 47581 |vinhw 7 13.65205 _100.44342[udusn 1noyuiiey 238 | 1,303 | 47775 |owuTuadn4 13.80358]  100.59662[aami __ |a1awim 20.1
1,204 | 47588 |a1ide usn 12 13.66571] 100591950l [wiemn 228 | 1,304 | 47776 [waudufigu 13.80358]  100.59095[a10wi___[miamsn 225
1,205 | 47589 |wauirlan 13.67189] 10059127l [wemn 205 1,305 | 47777 |aewimionu 47 13.81147] 100.59127[a0ws___[aamsn 195
1,206 | 47590 |ouudswms 13.67617| 10059116/l [uewn 206 | 1,306 | 47778 |anawsnioiudd 13.81675| _ 100.59123[a0ws___[mamsn 16.0
1,207 | 47591 |ihAwienn vau 6 13.68551]  100.59116[wszTuwle | wavluug 282 1,307 | 47779 |anawimiodiu 61 13.81851]  100.59134[an0wsn__[mawmsn 9.0
1,208 | 47592 |swmiin 62 13.6937) 100.50[wilnuals  |wseluug 219 1,308 | 47780 |anawinioiu 52 13.82017] 100.59148[a0wi [miawmsn 139
1,209 47593 |§uuin 50 13.70238, 100.58902 | wsz1auy LEEHEE] 13.9 1,309 47781 |auuanawsaieiu/aunlvade 13.82445 100.59162|a1awi13 a1anin 14.9
1,210 | 47598 |auunmumigd 1371712 10056632|nmavian__|Anasiay 145 1310 | 47783 [ouumawiniodu/auuanawd|  13.83192)  100.59184[a1awmn__ |aewim 203
1,211 47599 |auuvvsalsreoiinthnin 13.71036]  100.58211|Aaadint ARauLe 155 1,311 47784 [ouudsuadguyfia 13.84177|  100.594993s\ziy [anin 32.8
1,212 47603 |auuauioonuaiy 13.64084 100.44903 vz unoyuLiinu 26.0 1,312 47785 [a1muadn 28 13.8428| 100.5964| 35121 a1anin 30.6
1,213 47604 |aunioonuady 25 13.65077, 100.44884 |vintin 'unoyuLiinu 19.9 1,313 47786 |wanainlaidn 34 13.84417 100.5988( 35120112 a1anin 19.5
1214 | 47605 |vinahw 7 13.65351]  100.44793)vinaa nonuiny 25 1314 | 47787 |sawaieilanen 56 13.84751 100, it aan 29.9
1215 | 47607 |swnfuonanadey 11 13.66168| 100454521190 aunay 235 1315 | 47788 |wawaieilanen 66 13.85325]  100.60728ausna3s  |unaumy 27.0
1,216 47608 amﬂuwmzim 5 13.6659 100.45529|u19ua RaUNAY 27.0 1,316 47789 [asaialadl 72 13.8598| 100.61151 aumﬁ'ﬂ Uy 221
1217 | 47611 |auuavsienn 1371275 100.56975|nmavian __|Anaviay 311 1317 | 47791 |ouumianinaioniu 83 13.83258]  100.59189[a0win___[miamsn 16.2
1218 | 47614 |awmhpuiag/aswiuinolsed 1375127 100.49638|araiwal__ [wssuas 208 [ 1,318 | 47794 [vhusasanined 1 13.69809]  100.63761|wuacuau__ |iszad 221
1,219 | 47616 |wvsumma su 2 wan 24 13.77481] _100.40789|manssmianyniionn 453 1,319 | 47795 I LICACE] 139425 100.59327[&Au nawifiag 6.3
1,220 | 47617 |denwiamg 17 1377463 100.41504[1nvsane__|adodiu a5 1,320 | 47797 |ouuTeunoiszandiann 13.94757| _ 100.57179|dfu nawidiag 418
1,221 | 47619 |mwwhgeuiag/avwiuaholsed 13.75127]  100.49638|enatiiwal_ |wsvuas 166 | 1,321 | 47798 [mawaelm 2 13.94468| 100, i nauiiag 40.2
1,222 47621 2} INTION/OUUG] 13.75182 100.50123[\@1B97n WITUAT 15.0 1,322 47800 |auuumidy 13.74916]  100.50374[fneynmgs [wizuas 17.2
1,223 47622 |auumunany 13.75442|  100.44591|u19Wsu &gty 27.1 1,323 47801 13.74886|  100.50464|17u105 faudsuda 17.4
1224 | 47625 [whiwmnang 1376128 100.4164|193n0 __ [a&vdiu 466 | 1,324 | 47802 |mwwsdng 13.74803| _ 100.50696[nuinas __[daunuda 145
1,225 47628 |wauwuihuiey 13.74336)  100.41369|u0'lw u9ua 27.8 1,325 47803 |ouwidaih 13.7469]  100.51041[¥amwaAsu  [damlsnuda 12.5
1,226 47629 |afaswinufidnza 13.74153|  100.42243|Aaa9m19  |midiasey 325 1,326 47804 Vlaig 13.74641|  100.51172[{lawsudn_|dandsuda 14.0

47630 |wwsummade 1 gay 1374065 100.4275|aaaviny | afiada 188 | 1,327 | 47807 |ananwle 54 13.722]  100.78537[aanwil_|a1ensziio 212
1,228 | 47631 48 13.7372]  100.43362[110u3n iRy 14.9 1,328 | 47808 Augy 1 13.72184]  100.7903[iuena aansziiy 342
1,229 47632 |wasiaiiaaa 13.73741 100.44158|119u2n MERsy 16.7 1,329 47809 [nuuilszanain 13.71973 100.79645 a1 aansuily 29.1
1,230 | 47633 |auunuwanyd 13.73777_100.44749[1n0wan sy 19.1 1330 | 47810 2 1371784 100.80145|vfuana aansly 353
1,231 47636 |afaeqv 12 13.74392|  100.52309|5a91flag Uiy 143 1,331 47811 |viasfnsiaud 13.716|  100.80691|iuend aansvily 40.0
1,232 47637 |nuuadaiiiay 13.7423|  100.52282|oTvsi iy 134 1,332 47813 |7 13.71082]  100.8202|uen a1ansialy 44.6
1,233 | 47638 |ouuiaudiag 1374017 100.52239)sa0ifia sy 13.9 1333 | 47815  |ouunsvnnia 13.73772 10051622 [umanaensu[uein 204
1,234 47639 |auuwszui 4 1373574 100.52156{uvawa@nsu|u1vin 15.1 1,334 47816 |rotiu 22 nsngiau 13.74219|  100.51351{lawlnuda_|daudnuda 13.0
1,235 | 47640 |mwinomuuuvi 13.77878]  100.46524|naaviinwsy |advtiu 245 1,335 | 47819 |ouuwsmwiid 13.73836] 10051519 [{laminuda_[laumlnuda 17.9
1,236 47641 13.78146 100.46475|A&0%u. adutiu 225 1,336 47820 auuduuag 13.76335 100.54916|fuung Fuuny 17.5
1,237 | 47645 |ouudund 1377755 100, i &9ty 250 [ 1,337 | 47821 [wawfinslund 2 137696 100.55228[@uuag Guuny 24.7
1,238 | 47646 |dinwav 14 13.78054]  100.45992|nnavdinway_[a&vtiu 23.9 1,338 | 47822 [31 13.77267 _ 100.55391|Guuag Guuny 324
1,239 47649 |auuinuwia TN YT 13.74211 100.497 | Foyswndis 'WsUAT 18.9 1,339 47826 [ouwlszanaaan 13.77029 100.55834|fuuna Auuay 224
1,240 47650 |auuawulain 13.74286|  100.49482|WIEUTUUMIT) |WSEUAS 19.3 1,340 47828 |auungoinmn 13.7456]  100.51609|{laysudn_|daudsuda 19.2
1,241 47654 |auuinguudlay 13.74983|  100.51447[Faumnwdsu  |ilandsnuda 16.8 1,341 47829 3Ny 13.74042|  100.51229[aa7avan Auusrod 17.4
1,242 47658  |[auuuvdul 13.70695 100.54369 | dayuun’ 21Uu 16.8 1,342 47830 [2913nu 22 nsngiau 13.74219 100.51351[flandsnuda |daudnuda 14.8
1,243 | 47659 |auummalufu 13.92352  100.62509swwfiu audlay 267 1343 | 47832 |owuswwlun 13.75245] 100, " [wituas 218
1,244 47662 |auuusnianay 13.74017|  100.52239|5a9iflag iy 15.7 1,344 47834 |rasdavAaasnsuion 13.8009|  100.60665[a10351) a1ansn 203
1,245 | 47664 |wauiiufias 1372592 100.49761[pRavanu__|[ARavdu 145 1,385 | 47835 [nafna27 13.80583| _ 100.6077[a1aws___[a1amsn 125
1,246 | 47665 |wauiasynuad 13 1372727 100.50321[naaveu___|Aaavdiu 268 | 1,346 | 47837 |wamihpdai 13.81181]  100.60985[a10ws1___[mamsn 119
1,247 | 47666 |wauiasanusgs 19 13.72829| 100.50726/aavanu___|Aaavdiu 258 | 1,347 | 47838 [wiafima 44 13.81678]  100.61024[a10ws___[mawmsn 24.0
1,248 | 47672 338 13.78058|  100.44531|3uwd &oiu 213 1,348 | 47839 |nuudeusadné/ouudeiiven 2]  13.82118)  100.60897[aewmin  |aawim 23.9
1,249 47673 |auuufiiidunag 13.77864 100.45123 | dund ndaziu 22.6 1,349 47840 [ouuwsynuii 3 13.70218]  100.54558|dasuun’ s 14.5
1,250 47675 |auuusunnufl 13.78101|  100.43094|3uw& 0 &9zu 27.8 1,350 47841 |auudumitin 13.70695| 100 FRVIakAl 13.5
1,251 47677 |auufinau/ouunduia 13.74402|  100.54384|quW{l iy 136 1,351 47843 [auuduaamea 13.71061|  100.54177|2favuun3 PRVUaRAl 16.8
1,252 47679 |auuarawiioriu/auutuady 13.514%‘ 100.59162|a1aWs12 aawim 133 1,352 47845 |auugsivd 13.72772 _100.52428[&wsn u0in 18.0
1,253 47682 |ouu S9ANRIATIEW 13.79929] 100, 595871N:wﬁuﬂﬂu Tovasmars 119 1,353 47848 |wiiung 14/1a3na 7/wsiuns 1 13.77817|  100.64766|Aaadiu uongd 229
1254 | 47683 |auumiansiiioiu 13.80358|  100.59662]mawin__ |aamin 6.4 1,354 | 47850 [uuv3i6 13.69403| _ 100.54079|davuun3 e 169
1,255 | 47685 |\aidiu 4 afau 43 13.81154] 100.59623|awin _[aamin 156 | 1,355 | 47851 |ouuwszmii3 13.68096]  100.54744[avuum3 _ [omnn 19.8
1,256 47686 |1wndln 4 2ian 55 13.81633]  100.59613[a1amina aanin 133 1,356 47855 |auunadn 13.74886]  100.50464[17ur1as ilaudnuda 23.8
1,257 | 47687 |owuTuadu 4 13.81938] 100.59624[awin _ [mawin 15.2 1,357 | 47860 [ouupdiwus 13.74513| _ 100.49935[Joyswfis__ [wszuas 18.1
1,258 | 47689 [sauvav 19 13.69902|  100.4692|3auvag aunag 17.7 1,358 | 47864 [ouuquuin 71 13.74095| _ 100.60076[8unad __[shumag 29.2
1,259 | 47690 [auusuidiawsuiaronndu 13.69402|  100.48187|3aumay aumay 117 1,350 | 47865 |[movidnasaciy 13.73936] _ 100.60462[8unadn __[sumay 36.7
1,260 | 47697 _|awwSaunailszamienn 13.94447]  100.57101[8Au auiay 39.7 1,360 | 47866 |Wiannms 18 13.73792]  100.6083[8unad _[shuma 38.9
1,261 | 47698 |wuzauay 13.94053| 100, i awdiag 438 | 1,361 | 47867 |Wemwnn325 13.73639]  100.61638[8uma  [shumai 313
1,262 | 47699 SuugunuAusg 1 13.93532 _100. a audiay 374 | 1,362 | 47868 [Wannms34 13.73692]  100.62278|8uma_[ahuman 323
1,263 47706 |auuwnalogy 13.81743|  100.56239|309n5 39 dnT 126 1,363 47869 |[Wannn1s 39 13.73702|  100.62849 a3 Funan 282
1,264 | 47707 |awuunestine/ouudunnna 13.75871]  100.42699|u93ine__ [aAvdu 27.9 1,364 | 47870 [Wennms 52 13.73633] 100 M3 [@unad 24.9
1,265 | 47709 i 932 1376966 1004510919330 [a&vtiu 264 | 1,365 | 47871 [ouw 13.73559] _ 100.64102\Wannnms__ [saumadg 24.0
1,266 47712 |ouuingoidiag 13.75127, Aradnal [wstuas 19.7 1,366 47872 |Wimuin1s 51 13.73457 100. alincd Junalg 24.9
1,267 | 47714 |auuwin’ ] 13.94271 iy awdiag 34.9 1,367 | 47873 |Wannms 58 13.73327]  100.64723[annms__ [shumain 238
1,268 | 47726 |eavatinandns nila 13.80294 niny aniny 29.1 1,368 | 47874 |Wennms 64 13.73107]  100.65195sviael svid 24.7
1,269 47734 |ifuwiu 13 13.69233 nuiisy  [[auvag 16.3 1,369 47875 [Wanunns 59 13.72929 100.65572 [ulsziae sz 24.0
1,270 47735 nans 13.69453 uyuiigy  [Faunas 16.0 1,370 47876 |Wanms 67 13.72643|  100.65716usz12e Uszad 241
1271 | 47736 |auwiszanfaemi 1 13.83885 aaem andng 40.2 1,371 | 47881 [ouuriumones 7 13.74907| _ 100.56855|un9nsil iaumg 16.1
1,272 47737 |auuannadinu (16) 13.8479] ERLYRE) andns 25.9 1,372 47882 |movitamediy 13.75223|  100.56936[u9nzl e 184
1273 | 47738 |vunednu 59 13.8542| aamm aning 276 | 1,373 | 47883 [wwwm9 13.7557] _100.56979)vhuune awne 9.7
1274 | 47739 |wauinmddede 25 13.86142]  100.56815|naaunoiuu [wand 39.7 1,374 | 47884 3 13.75398|  100.52961 5 [nuwi 215
1275 | 47741 |waninmé 27 13.86906]  100.57227|nanaunoiuy [wand 36.3 1,375 | 47885 Gz 13.75238]  100.5342[ouunan’n_[nuwd 227
1,276 47742 [304 13.88459 e [wand 403 1,376 47890 a 13.90563 100.62; ERn 15.7
1,277 | 47743 |awumunainis 6 13.88867| _100.58315[aanawnoiu [wand 19.7 1377 | 47892 |windu20 13.89972|  100.62749|paavauu___[selvu 16.0
1278 | 47744 [auunaindavisasviag 13.89726| _100.58818|nawdlay __|eawiag 335 1,378 | 47893 |vindu1s 13.89958|  100.63059|naavouu__[snelw 19.1
1279 | 47745 |shvaymeavie 3usng 13.90561]  100.59 awdiag 333 1,379 | 47894 |ouufuswma 13.90039| 10063 ERre 192
1,280 | 47746 [vhamamuumningngmw 13.91216] _ 100.59653|naudias __|eawdiag 413 1,380 | 47895 |waumasvan 13.90102 _100.6405: ERre 283
1,281 | 47747 |amilsalvieauidias 2 13.92261]  100.60207|audias |eawdiag 386 | 1,381 | 4789 |wawmbavied sauwaay 13.9025]  100.64544[anlma Eary 327
1,282 | 47748 |mwudungunm 13.93304]  100.60772[&u audiag 314 | 1,382 | 47897 A 13.90391]  100.6521[anelua ERry 303
1,283 47753 |ouuiatinge 13.73623|  100.51359|naaviag duiusrod 16.6 1,383 47899 |Windu 49 13.90451|  100.66259|aaidu ERE 29.8
1,284 | 47754 |mwwmnaanny 13737 100.51595[umwaensu|uedn 174 [ 1,384 | 47900 [ouusmfnias 13.90134|  100.66518[0atdu ERrie 253
1,285 47755 |auudszanaia 13.62242|  100.51029|vj9Ag VoA 228 1,385 47902 |aanyuruiaiy 13.79968|  100.63871|Aaaviu uonetl 284
1,286 47758 [dsvanssg$ d1w 1 yaw 28 13.81144 100.52569|uvdia 'uodia 31.7 1,386 47903 [eiasdiusaysenl 13.80025 100.6422 | wasiung lony 29.0
1,287 | 47759 3 13.83362 10052204 20ed719 nvifa 136 | 1,387 | 47904 fluns 13.80201| _100.64818[wadiuns doriu 25.0
1,288 | 47760 |mwnodaing 13.82838]  100.5284[20ea319 1noifa 147 1,388 | 47906  [wwsyimn 9 13.67184  100.47303[unoua Raunag 227
1,289 | 47761 |a1ana 20 13.66384] 100.61322hnnowle  [wown 136 | 1,389 | 47907 [wwsym 24 13.66091]  100.4707[unoua Raunas 27.5
1,290 | 47762 |a12na 29 13.66296| 100.61681[1nvwnld e 167 1,390 | 47908 [wmsymn 30 1365125 100.47419)19ua vony 288
1,291 | 47763 |mana37 13.66211]  100.62005|u9w e o 22,9 1,391 | 47909 [wwsyn 39/nmsym 36 13.65024] _ 100.48143[uona vigag 2.5
1292 | 47764 |inon 13.6607| _ 100.62492[1nownlel o 200 [ 1,392 | 47910 [ouwdssanavia 13.64728| _ 100.49564[uona vivag 193
1,203 | 47765 [a121a 55 1365953 100.6298[1101 o 172 1,393 | 47911 [2 13.71244] _ 100.42844] 10w iy 43.9
1,294 | 47766 |wauantna 50 13.65829]  100.63429/1101 1o 18.1 1,394 | 47912 [wwsumma sw a4 13.72667| _100.42798[uoeau iy 6.7
1,295 | 47767 |wanantna 77 13.65759]  100.63703[110w 1nown 202 1,395 | 47917 |owwnvsmne/ouudummng 13.75871]  100.42699[usane  [adetiu 43.5
1,296 47768 Fuasung 13.65616 100.64233 |19 le. 1w 13.5 1,396 47918 [nuuduwd 13.77572 100.42669|u1952310 aduiiu 47.5
1,297 | 47769 [auufoum 1372233 100.7398|mansls_ |anansedy 26.1 1,397 | 47920 [ouusoudin 13.79354] _ 100.42633[3umd 8oty 385
1,208 | 47770 3119 1372285 100.74627|m@nsiy__|anansvily 356 | 1,398 | 47923 [wasdsmanaviamiy 45 13.77849] _ 100.56674[5uanfiien__[Guuay 149
1,299 | 47771 |awwihaamamudassmgd 1372163 100.75922|m@nsiy__ |anansuiiy 2.7 1,399 | 47925 ) 13.64728| 10049564 [uona vivag 16.0
1,300 | 47772 [saminunndi 13.7217] _100.76798[mansuilv__|aensuie 32.9 1,00 | 47926 |wauszanavia 49 13. 549& 100.49638[u9ua vivag 20.8
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LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)
1,401 | 47927 |svanavie 37 13.65534]  100.49852|mmpiusawy  |[msgiysais 237 1,501 | 48097 |ouumedwaiiiiale) . 13.83080|  100.54961[a0t12 aains 231
1,402 47928 |rlszanavia 22 13.66075]  100.50172[1mfusis  |Tegiusniy 223 1,502 48100 il 13.76814]  100.57315Wia2019 Moy 27.2
1,403 | 47929 |thwanania 17 13.66633| _ 100.50407|nugfuseis|muwgsusas 182 1,503 | 48101 Wiihumuas 1376642 100.58428vaumnn9  vasinng 20.7
1,404 | 47930 [dswanaia 9 13.66936] _ 100.5051[mmgfysoiy |[mugdysas 150 [ 1,504 | 48106 [nuwiennms 13.70607| _100.42822[u19mi ity 23.7
1,405 | 47933 |dsvanania 90 13.61129]  100.51069|vj9Ag 903 165 1,505 | 48107 [uwamnmu33 13.71179] _100.44107|u9mi iy 253
1,406 | 47935 [auuaslu 13.62242|  100.51029|vj9Ag 9a3 186 | 1,506 | 48108 |ouun 13.71722] _100.45866[u10mi mEady 27.8
1,407 | 47936 |dsvanavie 76 13.62707| __ 100.5055/vivAs 93 17.7 1,507 | 48110 |viailons 3 13.78536] _ 100.42012[Gumd RN 263
1,408 | 47937 |isvanavie 75 13.63636]  100.50193)vivAg 9y 194 | 1,508 | 48112 |auunuenifluuan 13.76823]  100.51157|ndn ada 271
1,409 | 47938 |iszanavid 69 13.64154  100.49985/vivAT 93 154 | 1,500 | 48120 [nwdunm 65 13.85888|  100.64706[viusy 1oty 186
1,410 | 47939 |dssanania 54 1364372 100.49899|11930 903 125 1510 | 48121 [ouusmAnnas 13.86683| _100.64639|viusy oty 327
1,411 | 47940 |dsvanania 53 13.64671] _ 100.49691|1190 903 103 1511 | 48122  [Yuwwa 3/5umwa 4 13.88975| _ 100.64242|mavouu__[snelw 29.2
1412 | 47943 |dsvanaiie 19 13.76994|  100.58646[snauuan _[Wiumng 135 1512 | 48123 [swidniau 13.89454] 100,63 ERre 196
1,413 | 47944 |owwlsanaiia 1376786 100.59822|ovaunany_[fomasmany 158 | 1,513 | 48125 [wanwwnalufu 54/1 13.90813|  100.6258|anavouu __|sulvu 21.9
1,414 | 47947 |owwlsanaiia 13.77726]  100.57988vianmne  [Waumng 73 1514 | 48126 |ouu¥eumy/wvalufuS4/lusn  13.90651]  100.62911[anavauu  |anwlua 214
1,415 | 47948 |hsvanaie 19 13.77853|  100.58428[sunauuan [ Wiumng 127 1515 | 48128 |wszmw9 13.75542] 10057337 [anmne 17.8
1,416 | 47949 [Suonfimn 18 13.78212  100.58495[suiduuan_|vhuing 132 1516 | 48129 q fins (Monauls) 1376255 100.57255aumnn9  asinng 210
1,417 | 47950 |owuszanaviansi 1378027 100.56718[§uanfiten__|Guuag 14.9 1517 | 48130 [ouuiensiufas (wifla) 1376814 100.57315hiamang __ [aeunne 14.9
1,418 | 47951 |Suwusz 45 13.7861]  100.56702[fuenfivwn__|Guuay 166 | 1,518 | 48131 [ouuSuendin 13.76952|  100.57305hianang __ [Waemnne 129
1,419 | 47955 |ouwanh 13.7608]  100.49198[tusauAsIn_|wstuAs 247 1519 | 48133 |mwnannd 13.70571] _ 100.46817|uAa Raunay 162
1,420 | 47956 |awuminsisin 13.75881] _ 100.49304|wsusuumian [wsvuas 208 | 1,520 | 48134 |ouun 3 13.71247] _100.47107|aanama sui3 155
1,421 | 47957 |owumaeudiulu 13.75701]  100.49475|wsusuumin [wsvuas 238 | 1,521 | 48135 B 13.71587]  100.47209[aanama su13 2.2
1,422 | 47958 |35 13.68225| 100479311190 aumay 421 1,522 | 48136 |ouumaa'n 13.71952]  100.47252[panama su13 241
1,423 | 47959  |wswnu 2 wan 6 13.68299| _ 100.48195[1n0un Raunay 19.1 1,523 | 48138 |anmiswfing 49 13.68219] 100, i 343
1,424 | 47960 [auuguaiad 13.68494]  100.48766[1190 aunag 28.9 1524 | 48139 |ouumigusfng 13.68811]  100.53344|avuun unn 29.8
1,425 | 47961 |ouuguuin 71 1374095 100.60076|7umad___|saumady 103 1,525 | 48140 |owuwvAud 13.71061] _ 100.54177|davuun 1w 137
1,426 | 47962 |ouumiumwainys 7 1374262 100.60144|7una___|8aumady 232 1,526 | 48141 |vfuame 2 13.71508| _100.54616|davuun 1w 95
1,427 | 47963 |auuwsznuii 9 13.74742] _ 100.60552|yavann 1nonsdl 170 [ 1,527 | 48143 |ouudumi 13.70679] _ 100.52424vioTanau__[aws 17.9
1,428 | 47965 |auumaninan 13.75883]  100.54243|auunann_ |3 239 1,528 | 48146 |nu3A 15 13.76393]  100.5321[viowan’n__ [nuwni 225
1,429 47968  |auuiaieyuas 13.69012] 100.4876[1nv1lznan  [nugiysaiy 40.5 1,529 48147 |ouuwanin 13.76187|  100.53647viswan'ln | 14.7
1,430 | 47969 |qua¥ad 19 13.68441]  100.49605[1n0lznan _ |nuwgsusais 40.9 1,530 | 48149 |;wBuvm 34usn 19 1384506 100.63289|vinuga 1o 30.0
1,431 | 47970 |mwgiysows 16 13.68283|  100.49938[119isnan _|[mugdysme 365 1,531 | 48158 |ouuuvuuvisu-anamua 13.64092  100.43217|uaugn noyuisy 315
1,432 47971 |quatad 27 13.68214|  100.50392|uwviznan  [nmgiysay 323 1,532 48160 |uwusinmu 23 13.71976|  100.46414[AnAaavnE|mEatay 19.3
1,433 | 47972 |mwgiusews 26 13.68029]  100.5092|mwgiuseny |[nugiysaiy 39.0 | 1,533 | 48162 |ewwenme 13.71952| _ 100.47252[aanama suy; 17.8
1,434 | 47973 |avwiumsynu 9 13.67755| _ 100.51385|mgiusawy |[nugiusas 36.7 1,534 | 48163 |wamwan'n 33 13.72031]  100.47513[aanama suy; 185
1,435 | 47974 |mwpiusow 44 13.67338]  100.51813|Mmpfusawy |nsgdysais 298 | 1,535 | 48164 |auuSueniimwn 13.72088]  100.47719[aanama sy 16.1
1,436 47975 |auunmgiysay 13.66799] 100.5194|ugfysaie  [Mugiysay 26.2 1,536 48165 [Jalwéilfins 13.72263|  100.48317|u19fi%a suns 186
1,437 47979 |auuAznlan 13.7659|  100.51044|0@n adn 17.0 1,537 48166 [wman'n 5 13.726]  100.48682|unvfida suY3 21.2
1,438 47981 |t duiueng 13.83537|  100.54051[a10812 a0 dns 155 1,538 48171 |ianily 21 13.73887|  100.58727|aaasdunil [Yenn 223
1,439 | 47983 |awwmnaanny 13.73851| _ 100.51708|s5a0ifiag i 213 1,539 | 48190 [mauhuiadny 13.67274] __ 100.6192[wownila e 183
1,480 | 47984 |ouSaudiae 13.74089| _ 100.51748|s5a0ifiay sy 202 1,540 | 48196 |quuin 103 13.67794] _ 100.63757[wowunila_ 1o 246
1,441 | 47986 el 13.74331] 100,51 il sy 141 1,541 | 48198 [wow-ama2iunng 13.67198]  100.6333[inowunila 1o 19.1
1,482 | 47992 a 13.92236]  100.63397|sna’ma s 219 1,582 | 48203 [isvinaoiamind 23 13.7746] _ 100.55806[FumAusn _ |Guuay 25.2
1,443 47993 [de'lvu 17 13.92187|  100.64553|du'lvin CACIE 225 1,543 48208 |3nM@i59dn 60 uan 3 13.86424|  100.57977|na1au19izu [wdn; 28.8
1,444 47994 |se'lnu 31 13.9216]  100.65089|derlny CREIEY 208 1,544 48212 |3n12@359&0 64 uan 4 13.87353|  100.58088|nA10119L2U [MAN; 17.3
1,445 47995 |swlnu 43 13.92126|  100.65878|su vy ey 226 1,545 48213 [3n1n59dn 64 uan 10 13.87452  100.58145|na1011912u [MAN; 16.6
1,486 | 4799 [su'lnu 55 13.9213]  100.67206[shu'u ERYe 219 1,586 | 48214 [sanusedaiuy 1 13.87553| _ 100.5832[aaaunoiun [wdn; 175
1,447 | 47997 Sumar 13.92151]  100.68375snerlna sl 122 1,547 | 48232 |ailssvsuandn 63 13.68005|  100.63521[u931n nszluu 26.1
1,448 | 48003 |mwumnainng 13.7953] 100.607|sizwIuday  [Jonamaty 150 | 1,548 | 48233 |eGumsunsd2 13.68042]  100.6401[wuacuau__ |iszad 20.9
1,449 48004 |@1@win 71 13.79505 100.60897|dzwiuday  [Tavainany 13.4 1,549 48234  |auuddsnn 13.74042 100.48384 | Javinwsy u9nanival 19.3
1,450 | 48005 |auu doanavianed 13.79484]  100.6121[azwuas|Jovamans 128 | 1,550 | 48238 [wwsummaso 1wan 1375583 100.4272[inawsu RN 356
1,451 | 48006 |auugeod 13.72888|  100.52813[dwsven 1n9¥n 133 1,551 | 48240 |ouumuwany 13.75442| 10044591 [unomsn 8oy 37.0
1,452 48008 |auunaue3 13.73441]  100. At Uiy 14.5 1,552 48246 13.94447|  100.57101[&Au nauiag 231
1,453 | 48009 |waumdvaiu 1373427 100.54217|quiifi s 148 | 1,553 | 48247 I LCAVE] 13.94757| _ 100.57179[dfu nawifiag 233
1,454 | 48012 |se3ivien 2 2w 10 13.82167] 100.60277|mawin___|aamin 125 1,554 | 52931 |azwudaum 13.75654] 1004591 RN 199
1,455 | 48013 sab, v 2| 13.82118]  100.60897/mawin  [aamin 118 | 1,555 | 52933 |;wwnudeurs 13.7566]  100.45922[uayuei  [1nonamian 245
1,456 48020 Bagsenaviuan 13.7612[  100.52703|viowan’n [, 16.0 1,556 52934 [nuuafyafivaed 13.75944]  100.46994|u19ue’i yvnaniag 312
1,457 | 48021 |auuedagsinarivaan 1375738 100.53667|auunan’n_|[naiw’ 250 | 1,557 | 52936 [338/nuuumumumuil 13.78442  100.47172[a3miawduns_[uenamiag 24.9
1,458 | 48022 |awumweiumg 1376757 100.65758|Wamann 1n9n 25.2 1,558 | 52037 [3a1/nuufiduss 13.78916] _ 100.47369|uowda 1nonan 220
1,459 | 48023 |owwedlng 13.77271] _100.65473|naaviu 1nony 284 | 1,559 | 52942 ] 13.79059| __ 100.4743|uowda 1nonan 19.1
1,460 | 48024 |auuaiassoiansi 13.78046] _ 100.65044|nnaviu 1nony 232 1,560 | 52945 Funs 1377149 100.48845|1noiiu 1nonan 245
1,461 48026 |auuwsene 13.73694|  100.50974|duviusiod | dukiusiod 113 1,561 52048  [a¥nyafivod 40uan 7 13.7726]  100.48702{un9fidiu uonda 36.7
1,462 | 48027 |owuwmmu 13.73044]  100.51148|faniusiod  |Suiusivd 158 | 1,562 | 52958 fung 13.75626] _ 100. " [wszuas 201
1,463 | 48028 |o/mauumaminfien 13.79086| _ 100.41012[fassmuanyniann 289 1,563 | 52964 13.76104] 100, W |wstuas 9.1
1,464 48029 |dudn 43 13.79111|  100.41563|3uw &9 29.0 1,564 52967 _[auwlons 13.73899|  100.50593[3nm556 [fniugrod 15.8
1,465 | 48030 |wmsummasns 1wian 13.79354]  100.42633|3uw &9t 25.7 1,565 | 52969 [nuusmdaidinssen 13.73422] _ 100.49667|mdaiim__[anavanu 233
1,466 | 48031 RER 1379328 100.4288[3uw &9t 223 1,566 | 52972 |azw 3 13.73657| _100.49673[Safamal__[suu 135
1,467 | 48032 [shufin 32 13.79781| _ 100.43776|ndv ER 32.9 1,567 | 52975 |auunyosuid 13.72133| _ 100.49544]anaveiulns_[anavanu 145
1,468 | 48033 |muumawany 1379772 100.454 &t 2.7 1,568 | 52976 |nuwiaiqmugs 13.72536]  100.495: Mu_ |eaavau 124
1,469 | 48035 |wwsummasno 2 mag 1378677 100.39462|anssmuanyniienn 411 1,569 | 52979 |ouunyosuid 13.72068]  100.49941[19819819 _|Amasanu 29.9
1,470 | 48036 |soudn 58 13.79061| _100.40956[fassmawyniann 355 1,570 | 52981 |nuuiuvonys 2 1382846 100.55229|a03ns aadns 153
1,471 48038 [auuanasavianev 13.71672|  100.54013[vioum i (813 16.0 1,571 52982 [ouuinmffode/auuinanfen 13.82903|  100.55717|3qdn3 30 dns 230
1472 | 48039 [shumas 13.71904] 100.53865[viormn__ |8 ms 105 1,572 | 52993 [@wiueing 17/Fumeing 16 13.83249]  100.54482[a10t13 andng 25.7
1473 | 48046 |qnfnaSuund 13.86307| _ 100.63213[vi1usv o 200 | 1,573 | 53018 27 13.83481]  100.61134|asuaity aans 248
1,474 | 48047 |waumudunm 39 13.86341]  100.62722]aysn3t __ |[woum 273 1574 | 53024 |owwdwnfiaw 1 efau 12 13.82791]  100.58196[3uvsinmu__[amdns 16.4
1,475 | 48048 |snfnaSuund 13.86307]  100.63213[vinudy ol 358 | 1,575 | 53033 [wauinmdsvdne 16/5 13.79677| _ 100.56338[3auna anins 232
1,476 48049 |tiaswijinutawans 13.86341 100.63938|viusy LRRIENY 323 1,576 53034 |anslnadusiuiias uan 29 13.79793 100.57382 [Fnanfiumn fuuny 27.5
1,477 48050 |aae¥adinedsssuilia 13.86468|  100.64356|vi1usy EYRRTE 256 1,577 53049 [a1aw5 41 13.80487|  100.58458[3umsinmy_ [3@dns 21.0
1,478 | 48051 |ouuiuswa 13.86683| _ 100.64639|viuiy [Ny 307 1,578 | 53073 |wauiod 50 13.70252  100.62149|u9an Wiz Taug 26.8
1,479 | 48052 |sinfiuna 5 waw 25 13.88059| _ 100.65123[viwudy oL 40.9 1579 | 53075  [quuin 93 13.70245{ 100.62151[11937n nszluu 323
1,480 | 48053 |moanamovivinasaciy 13.88439]  100.65364[viusy o 36.2 1,580 | 53076 |rilssssuandn 57 13.70163| _100.63086/u193n nszluu 27.5
1,481 | 48054 |owuaeTu@ 13.89819]  100.66185/aat3u sl 230 | 1,581 | 53089 [quwiv 62umn21 13.68137]  100.60301[wsrTuuole |[wsvluug 22,0
1,482 | 48055 AU 13.90134]  100.66518|aatiu s 48.9 1,582 | 53092 |quuin 64 13.6819)  100.6012[wsxluuolel  |wszluug 26.7
1,483 | 48058 |wehwifloend wan 120/3 13.82417|  100.60876[a0wi___[aawin 234 | 1,583 | 53097 |ouumielawm 1384417 100.59883[asuila aawin 344
1,484 | 48059 |qausaiadi 3 13.82438]  100.6176lmawin___[aawin 220 [ 1,584 | 53104 [3902/auumaanifiun 13.89733| _ 100.69134]0adu ERre 39.6
1,485 | 48060 3guyia 13.82956]  100.62326lm@anin___[aawin 272 1,585 | 53109 [ouuselun 13.73916] 10065407 Wannms__[shumadg 185
1,486 48061  |§Ausaias 17 13.83058, 100.62344|a1aW512 awin 27.6 1,586 53114 |ouuidlaovasaduaiung 13.74521 100.66992|u9viutng _[a¥wiugy 34.0
1,487 | 48063 T 137132 100.5941wsxluug Paaviay 13.9 1,587 | 53123 [31/auuinn@%dn 1393786 100.61132[mnufiu nauiias 115
1,488 | 48064 |13 wunnod 14 13.71971]  100.59572|wstTuuownil [Sann 180 | 1,588 | 53211 [wwnsuamasho3sau 13.79894]  100.36361[Massmuaninitann 311
1,489 | 48065 136 wunnod 31 1372992 100. gumil_[Tann 215 1,589 | 53212 |wwsummasio 2 man 13.79911]  100.3944|massmuanwinitann 32.0
1,490 48066 |36 wuneod 41 13.73358]  100.59741 uifl | Yaun 14.1 1,590 53223 [wwsuaumaas 3 uan 13.72766] 100, A1INg  [Muaguuy 38.2
1,491 | 48067 |awunaisyd 1374095 100.60076|8umad___|saumady 104 [ 1,591 | 53224 [vitenn1 13.73586 _ 100.35996/nuageong [wuasuun 39.6
1,492 48068 |auuwinmunmgs 13.7146]  100.56519|Aaavine paavay 24.5 1,592 53225 [ni¥enn 9 13.7433]  100.35648n¥enn ni¥enn 35.1
1,493 | 48069 |ouunsznuii 3 13.71756] _100.55817|aaavian___|Anavian 127 1,593 | 53226 |ouuavenu/aswiunitenn 13.77755| __100.34024|mansssuaninisann 35.0
1,494 | 48070 |auuwsznuii 4 1372075 100.55759|anavian___|anavian 204 | 1,59 | 53227 [ouuusunumuil/ouufiunan-u 13.78777] _100.33548[massmuaninisann 222
1,495 | 48071 |ouudasmn 1375088  100.477741ihuthana _[uenamiay 202 1,595 | 53229 | 137072 100.36407[wuavAroma |[wuaguuy 8.7
1,496 | 48072 |muussryafivied 13.7626]  100.47282[1huthovna |uonaniian 144 | 1,596 | 53230 |auumansymuawi 13.79892 100.36361|manssmuanwinitann 47.1
1,497 | 48074 |waudiymauds 1378955 100.58238[anauuan _[Wiumng 13.1 1,597 | 53232 |wwsummads 2 niay 13.77155| _100.39506|massmuanynivann 36.3
1,498 | 48086 |awuweunafifiole/ouumaun 13.83989|  100.54961[a108M andng 16.2 1,598 | 53235 |wwsuamadis 2 nian 13.76602] 1003951 [mansssuanynivann 285
1,499 | 48087 |auuwety 13.84235|  100.54222[a108m andng 14.1 1,599 | 53238 [4/nuuwusinmu 13,7095# 100. 1noun 37.2
1,500 | 48096 |auuwmeinaioassl 13.83993|  100.54173[a1@m andns 193 1,600 | 53239 |ouuenaissmuani 1379911 100.39441 [ ansssuanuniiann 36.9
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LOCATION SUBDISTRICT _ DISTRICT | AVG SPEED LOCATION SUBDISTRICT _ DISTRICT _| AVG SPEED
No ConE FIRST NAME LATITUDE NAME NAME Comr) | MO coDE FIRST NAME LATITUDE NAME NAME (K/HR)

1,601 | 53243 |auumitann 13.7665|  100.34545[n3¥ann niienn 326 | 1,701 | 53685 [304/auunudunn 13.81286]  100.70633fiun® fiuys 263
1,602 53255 |auuniiaumn 13.75092|  100.35286|mFiann nitenn 31.0 1,702 53686 |ouuiatanieun 13.82154|  100.71237|fluy% s 20.2
1,603 53261 |auuniienn 13.74873|  100.35394|w3¥enn ni¥ann 302 1,703 53688 |[nudunm 117 13.82153|  100.71239|fluy3 [Ty 325
1,604 | 53262 |auumgawndien 13.7444]  100.40558[110 19ua 315 1,704 | 53689 |wstenqisuwi 30 13.83502  100.71262[un9iu ARavEIN 18.9
1,605 53274 |ouungamfien 13.7317 100.40559 | u19'lH uouA 32.1 1,705 53693 |saswifiung 42 uon 25-1 13.79903 100.66265|Aaavniu Tonu 275
1,606 53279 |wWwsuumadiu 3 Aag 13.73066, 100.3638|u10'l0 uouA 19.8 1,706 53701 fiung 13.80984|  100.65015|waiiung donu 37.7
1,607 | 53283 i 13.73146] _ 100.37525/10s 1noua 9.9 1,707 | 53717 |wadflunsi 74 uun 3-8-28 13.81282]  100.66512[nmdunm__[@wnmn 282
1,608 | 53285 13.70824]  100.37819|ndnaay 1noua 335 1,708 | 53729 Gy 13.82182]  100.62661[a10ws [miawnsn 334
1,609 | 53286 |wimmgAia 58 1373147 100.37537)10% 1noua 220 | 1,709 | 53730 gy 13.82038]  100.63409[wadlus foru 318
1,610 | 53288 |4/nuuwwunnmu 1370592 100.3486[uavA1ong [wuaguun 198 [ 1,710 | 53732 [ouudsuaiguyfa 13.81999  100.63494[whdfluns oni 20.9
1611 | 53289 |wwamnmu 110unn 14 1372222 100.34347[Muavd1ong [wuaouun 263 1,711 | 53735 [ouudsuaiguyfa 13.81192] 10064 an 211
1612 | 53304 |wvsumma sno 12an 9 13.7282]  100.42432[unvuamfia_[uoua 29.2 1,712 | 53736 [350 13.81745] _ 100.6452[waduns anu 26.1
1,613 | 53307 |wvsumma shu 2 %an 11 1373132 100391110 1noua 228 | 1,713 | 53737 180 13.81956] _ 100.6441[naduns aniu 195
1614 | 53309 |wwsumma sno 2 an 7 13.72512] 10038815 invuamfia[uoua 361 1,714 | 53738 |;wduwvm 40 13.83754]  100.63611[naduni ariu 19.1
1,615 | 53310 |wvsummasno 2 wan 1373457 100.39563)110s 1noua 470 | 1,715 [ 53741 |ewwwaduni 13.83757]  100.63609naduns __|fivriu 26.2
1,616 53313  |[wvsuamadis 2 way 13.72438]  100.39565[un9uawmila|1noua 383 1,716 53744 [304/auunuduns 13.83897|  100.66148|udunn Aunan 29.0
1617 | 53319 |immgfa 2217 1371919 10038213Ju9uamfla_|[uoua 211 1,717 | 53745 [3901/auumaamiiun 13.85229  100.67399|un9iu ARavEIN 20.0
1,618 | 53325 |wvsumma anu 2 %an 10 1372413 100.40073|1vuamfia[uoua 266 | 1,718 | 53748 [nuduvm S8unn4 13.83167| _ 100.66535[mdunm__[dwnen 216
1619 | 53328 |owumqawndien 13.72691] 10040559 1nvuamfia_[uoua 200 | 1,719 | 53751 [304/ouumuduvm 13.83266 _ 100.66854[udunm [ 226
1620 | 53334 |4/ 13.71184] 100420821194 1noua 185 1,720 | 53759 E’A/ﬂuuﬂuﬁuwﬂ 13.8128] 100.69918[iiuyy ftung 322
1621 | 53337 |ewwnoun 1370446 100.421081n9un 1noua 255 1,721 wzenaisuns 30 13.83425|  100.69775[unviu navEIny 34.0
1,622 53339 |auumaamiuen 13.68939) 100.4075|Mdnday DAMIG) 331 1,722 53761 |ouuilqyandunn 13.84042| 100.6965 119U ARaVEIN 448
1,623 | 53345 [3242/nuwiand 13.63856| _ 100.37199[Aaavinovauiineuau 345 1,723 | 53762 q 1385898 100.69318[1n0tfu AaaoEIN 343
1,624 | 53346 |auusmdawssuseinnmu/u]  13.65334]  100.35412/unvuaumfla [uouau 39.9 1,724 | 53763 |paavanm 13.87602| _ 100.68627|8amazdun |naasaun 30.2
1,625 | 53347 |owwnouaudimiu 13.66984|  100.3485[uavumy __ [wuaguun 24.1 1,725 | 53765 _[3901/nuumaamiin 13.85449]  100.67488[unviu ARavEIN 415
1626 | 53348 nfasaydole 13.67829]  100.34532[uavumy___ |[wuaouun 14.9 1,726 | 53766 |ouuwszinaisuni 13.85002 _ 100.69318[un0 ARavEIn 30.7

53349 133 i 13.6811]  100.3446[wuavuun _ |wuavuun 25.7 1,727 | 53768 |ouuwszmnaisuni 13.85891]  100.69319[un0 aavEny 337
1,628 | 53350 |aniadey3 13.69008|  100.34237[wuavumy _ [wuavuuu 25.9 1,728 | 53769 |ouuilugnaunn 13.86049]  100.70719[unvfu aavEIny 32.0
1,629 | 53354 |muwinias 81 13.65333]  100.35412)1nvuaumiia [uovay 35.9 1,720 | 53770 |ouuminnmgs 138619 100.72256[unotiu AaavEInT 30.8
1,630 | 53360 |auwniadny 81 13.6783  100.34532[nuasuny__ |[wuaguun 200 [ 1,730 | 53773 [ouwddqpiann 13.83503| _ 100.71263[un9tiu AaavEIN 30.7
1,631 | 53361 |owwunouaud 13.6832] 100.36479[wuavumy __ |[wuaguun 27.7 1,731 | 53776 |ouuwadqienn 13.84194]  100.71318[un0lu ARavEIN 12
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o LOCATION FIRST NAME LATITUDE | LONGITUDE SUB DISTRICT  DISTRICT | AVG SPEED
CODE NAME NAME ( KM/HR)

1,801 54816 |auudadwany 13.68413 100.40694|vanaav U9UA 45.4
1,802 54817 4/QUULWATIA Y 13.71038 100.40542|wan&ay U9iLA 42.3
1,803 54820 |auusuafilen (ayiuan) 13.82879|  100.56454|34n35 QAT 6.0
1,804 54821 |auusuandiien (ayiuaan) 13.82522 100.57164|3auwna anAng 48.3
1,805 54826  |fEWIUNIEIIN 8/auuaTUaNY 13.76656|  100.48728|ajouay’uns |unvnaniasn 25.3
1,806 54827 338/auuususuuuil 13.78653 100.46466|n 891y AQITY 18.3
1,807 54829  |WWSNaIMAAH 3 Aap 13.75751 100.36384| 3TN niTan 42.8
1,808 54830  |viTain - mMgamnfiuen 12 13.75795|  100.37452|n3¥suun niian 40.7
1,809 54831 |WWSNUMAFH 2 Uaw 13.75654 100.3952 M3 niTonun 29.8
1,810 54844  |auuduuay 13.76344|  100.54535|dutdulu wan'ln 30.6
1,811 54848  |31/auugviansifiady 13.78436]  100.55919|aauly  |[wan'n 46.6
1,812 54849  |auuwvialufu/auuaiawinn 13.80668 100.55995 [aauwna anAng 24.3
1,813 54850 |auuiumdiien 13.82521|  100.55802|3nANn3 anng 23.4
1,814 54851 302/0Uu19AINY 13.84402 100.55955|a1a817 QAT 17.9
1,815 54852  |auudanu/3n1a598a 60 13.86241 100.56944|aa1A1N0LYU |MANA 33.7
1,816 54853  |304/auunIviniug 13.88105 100.57965|@R1AUNILAU [(UANR 36.1
1,817 54856  |miTaiun-nieyaundiven 24 13.76353|  100.34918|n 3T nifann 34.7
Avg 24.1
Count 1,817

Min 5.3

Max 49.2
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Appendix C

Data from Narenthorn EMS Center



1. Ambulance’s time from first contact until out of onset scene in each period

' . 1st contact -> out of Onset
Time Period - -
Count Sum( Min) Avg ( Min)
0.00 - 0.59 50 1,508 30.16
1.00 - 1.59 33 919 27.85
2.00 - 2.59 47 1,579 33.59
3.00- 3.59 34 1,052 30.94
4.00 - 4.59 38 1,222 32.15
5.00 - 5.59 32 1,025 32.04
6.00 - 6.59 62 1,997 32.21
7.00 - 7.59 64 1,862 29.10
8.00 - 8.59 62 2,338 37.70
9.00 - 9.59 70 1,985 28.36
10.00 - 10.59 54 1,517 28.10
11.00 - 11.59 47 1,550 32.98
12.00 - 12.59 63 1,671 26.53
13.00 - 13.59 50 1,309 26.18
14.00 - 14.59 57 1,659 29.10
15.00 - 15.59 50 1,476 29.52
16.00 - 16.59 66 1,885 28.56
17.00 - 17.59 63 1,807 28.68
18.00 - 18.59 60 1,683 28.05
19.00 - 19.59 49 1,379 28.14
20.00 - 20.59 50 1,598 31.96
21.00 - 21.59 41 1,173 28.61
22.00 - 22.59 51 1,426 27.95
23.00 - 23.59 36 1,033 28.69
1,229 36,653 29.82
2. Ambulance’s speed in each period
Time Period | Count - Sum Speed (km/hr).
min km Avg Center Moving Avg
0.00 - 0.59 50 1,198 782 39.16 38.4
1.00 - 1.59 33 712 523 44.10 40.9
2.00- 2.59 45 889 580 39.12 43.0
3.00 - 3.59 33 763 606 47.68 42.6
4.00 - 4.59 38 782 586 44.94 39.8
5.00 - 5.59 30 819 506 37.08 38.2
6.00 - 6.59 61 1,545 775 30.09 34.9
7.00 - 7.59 63 1,593 833 31.38 32.7
8.00 - 8.59 61 1,641 850 31.07 32.2
9.00-9.59 67 1,805 1,020 33.90 31.9
10.00 - 10.59 53 1,296 745 34.48 32.2
11.00 - 11.59 46 1,574 751 28.64 32.6
12.00 - 12.59 62 1,742 951 32.75 31.7
13.00 - 13.59 48 1,163 641 33.08 30.7
14.00 - 14.59 55 1,270 630 29.76 31.3
15.00 - 15.59 50 1,248 609 29.27 30.4
16.00 - 16.59 65 1,561 817 31.39 29.3
17.00 - 17.59 63 1,637 780 28.59 29.8
18.00 - 18.59 58 1,402 641 27.43 30.72
19.00 - 19.59 47 1,064 571 32.20 31.9
20.00 - 20.59 49 1,075 609 33.99 33.1
21.00 - 21.59 39 928 575 37.17 34.6
22.00 - 22.59 50 1,097 635 34.74 35.9
23.00 - 23.59 37 862 498 34.65 38.0
1,203 29,667 16,514 33.40 34.4
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