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Health Facilities Distribution Mapping in Addis
Ababa, Ethiopia

Abebaw Andarge

Absiract- Geographical Information Systems (GIS) have been
used widely in many countries to map health-related events
and the results are used for planning of health services
and in assessing clusters of health facilities. This project
demonstrates the application of GIS in the mapping of health
facilities in Addis Ababa particularly Gulele sub-city; the
ArcGIS 9.3 software was used to map and evaluate the spatial
clustering of health facilities in the study area. The study was
conducted using primary and secondary data collected from
various areas with GPS technology. The results suggest that
new health facilities should be built in the woredas of Gulele
sub-city. The method of analysis employed point pattern
analysis used to evaluate the physical distribution of point
events and test whether there is a significant clustering of
points in a particular area and also ratio. The project has been
developed for all participating service agencies to give an
overview ‘map’ of the health service sector. The project is
designed to assist the participating health services in
developing a good understanding of the community in the
recovery context, enabling strategic planning and coordination
of services to the increased need of the population of the sub-
city in the area of health facilities.

Keywords: GIS; health facility, mapping.

I.  INTRODUCTION

e live in an age of information, and spatial
VVinformation is one of the most critical elements

underpinning decision making for a range of
disciplines (Rajabifard and Williamson, 2001). Health,
wealth and population distributions are all examples of
spatial information commonly attached to administrative
polygons. In fact, there are few areas of the economy
and environment that do not rely either directly or
indirectly on the integration of data attached to
administrative boundaries for planning, maintaining or
rationalizing activities (Eagleson et al., 2001).

GIS has the ability to examine the complex
behavior of geographically referenced data. Today, with
increased spatial and network analysis capabilities, GIS
are designed to predict and understand the interactions
between entities and phenomena throughout space and
over time (Tomlinson, 2002). Since the 1980s the
benefits of geographic data and GIS for analysis and
modeling have been realized. As a result, virtually all
people, property and infrastructure have the ability to be
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referenced by location (Openshaw, 2000). With
geographic data readily collected and GIS technology
now available at a relatively low cost, it should be
possible to build a digital representation of virtually any
phenomena of interest. Related technical issues such as
data exchange, differences in geographic boundary
design and data integration present serious limitations,
however, and must be addressed if geographic data is
to be used to its full potential.

Health is vital for all of us and understanding the
determinants of a disease, its spread from person to
person and community to community has become
increasingly global (ESRI, 1999). As expressed by
(Scholten and De Lepper, 1991), “health and ill-health
are affected by a variety of life-style and environmental
factors, including where people live”. There are various
factors such as climate, environment, water quality and
management, education, air pollution, natural disasters,
social and many others which are the reasons for
the emergence of diseases. The characteristics of
these locations (including socio-demographic and
environmental exposure) offer a valuable source for
epidemiological research studies on health and the
environment. Epidemiological research ranges from
outbreak investigation, data collection, design and
analysis including the development of statistical models.
Since health is a geographical phenomenon and various
factors attributing to the health diagnostics and planning
are geography dependent, as such, GIS (Geographic
Information System) for health studies serves as an
important tool. Therefore, this project focuses on
mapping health faciliies and to show their spatial
distribution in Gulele sub-city and finds gaps on which
woreda health service provision is needed.
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Figure 1 : Overview of the Methodology

b) Source and Nature of Data

This project utilizes different methods of data
collection, and the sources of information were both
primary and secondary data. The primary data collected
through Garmin 76 GPS were, the spatial distribution of
health facilities (pharmacies, hospitals, clinics and
health posts). Secondary data were population data
from the Central Statistical Agency (CSA), these data
were combined to form a database for this project.

c) Data Collection

During the present study, both spatial and non
spatial data were gathered, from primary and secondary
sources. Primary data were generated from the analysis
of field visits. A field survey was undertaken to record
the geographic coordinates of all health facilities

© 2016 Global Journals Inc. (US)

(government hospitals, private hospitals, government
clinics, private clinics, government pharmacies, health
centers, private pharmacies and government health
centers) were recorded. The addresses of these facilities
were obtained from the Ministry of Health and their
spatial locations were gathered using GPS. In addition,
the major primary data required for the study has been
extracted from various road category net works were
also generated from 1:50,000 scale topographic maps
of Addis Ababa obtained from Ethiopian Mapping
Agency through digitizing and the sub-city layer was
obtained from Ethio- GIS.
% Field Visit

A field survey was undertaken to record the
geographic coordinates of health facilities. As the



addresses of the health facilities were generalized to
maintain the confidentiality, it was often difficult to record
the precise location. Various approaches were used to
identify the location as close as possible to the actual
location. These included checking the addresses by
using Google Earth software prior to undertaking the
fieldwork, Field visits were the major data collection
mechanisms. Preliminary field visit was carried out to get
an overall overview of the study area, to identify health
facilities and to collect using Garmin 76 GPS readings of
the various health facilities readings of the study area.

d) Data Analysis

The data that was collected using Garmin 76
GPS, after recording these locations using GPS and
data obtained from GPS were loaded into the ArcView
3.2 GIS software and later converted into the ArcGIS 9.3
format. All data were in ArcGIS 9.3 format.

The data entered with were provided in
Microsoft Excel format, then export to SPSS version 20.0
to change DBF format, after changing to DBF format,

Where,
R = nearest neighbor ratio
dobs = observed average distance between nearest neighbor

dexp = expected average for a hypothetical random distribution

This index gives a systematic measure of the
pattern within a specific region. R values range from 0 to
2.1491, where an R ratio value less than 1 indicates that
the point pattern distribution is more clustered than
random, the value of R is greater than 1 indicates that
the point pattern distribution is more dispersed than
random (Robinson, 1998). This analysis was undertaken
with the ArcGIS9.3 software.

1. RESULTS AND DISCUSSION

a) Physical and Socio-Economic Background of Addis
Ababa

Addis Ababa, the capital of Ethiopia, which is by
far the largest in the country located in the central part of
Ethiopia and belongs to the Western highlands. All sides
of the capital city is bordered by Oromiya Regional
state, and covers an area of 530 square kilometers
(63,000 ha) and a total population of 3,041,002 million
persons (CSA, 2011). Addis Ababa has a history of 125
years. Thus, one can say with certainty that it had its
earliest beginnings in the mid 1880s and had evolved to
be the capital of Ethiopia around 1886/87 City Council of
Addis Ababa, 1986 (Johnson, 1974). Then after that
changed the name to Addis Ababa City Municipality and
also in 2005 called as Addis Ababa City Administration.

Astronomically, Addis Ababa is located at
09°02' N Latitude and 38%°4' E Longitude. It is situated
on the foot of escarpment of Mt. Entoto in the North

dobs
dexp

ArcGIS capable with this format, then with this software
changed to shapefile. Since the data handled is large
and diverse i.e. from different sources, the database is
organized in a series of tables so that it can be shared.
Each table is called a relation and it consists of a
number of rows and columns.

The method of analysis employed in this project
was subjected to different softwares depending on the
objective of analysis. For analysis, GIS data was
vertically organized into layers or themes. Using
database query, these basically involve basic retrieval of
what is already in the database. In addition, point
pattern analysis was conducted to evaluate the
distribution of health facilities in the sub-city. Nearest
neighbor statistics was calculated for the evaluation of
the pattern of the distribution of the cases. Nearest
neighbor ratio (R) calculates the distance between one
point to its nearest points. It was calculated using
equation (1) below (Robinson, 1998).

which rises to 2900 meters to the south with an average
altitude of 2400 meters. This varying topography of the
city has affected its spatial expansion favoring the
relatively flat landscape in the south as a major factor
contributing to the “unsafe housing” condition in the city,
as cited in Hadgu (1988).
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b) Gulele Sub-city Total Population: Woreda
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According to the 2011 statistical abstract,
Gulele sub-city has a total population of 267,624. This
map portrays the number of inhabitants of each woreda.
According to cartographic standards, dot density
symbol is used. Each dot represents 2,000 people. The
average woreda population is 26762. Woreda 04 is the
least populated with 13,264 inhabitants, whereas
woreda 07 is the most populated with 37,066
inhabitants.
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Figure 2 : Gulele sub-city total population




c) Gulele sub-city sex ratio: Woreda

Gulele Subcity Sex Ratio:Woreda

@ ( I
\ L o
} i
N owio L
| b
! K w08
' o
| rd
{ ;?/ )
el
N &Y )
. w09

1:30,000

Legend

Gulele_new
SEX_RATIO

[ Jes-87
[ Jer-90
P s0-92
B s:- o
-7

Figure 3 : Gulele sub-city sex ratio

According to the 2011 statistical abstract,
Gulele sub-city has a total population of 267,624, from
which 129,396 are males and 138,228 are females.
Thus, males comprise 48 % and females 52 % of the
total population of the sub-city. The sex ratio for Gulele
sub-city equals 94 %. It is calculated as the number of
males over the number of females. When the ratio is
greater than hundred it indicates a higher number of
males than females. Ratio closer or equal to hundred
shows balanced number of males and females in a
given woreda.

The female population exceeds the number of
male population by 8832 persons on average at woreda
level. Higher number of females are recorded at woreda
09. Sex ratios greater than hundred are observed in
woreda 06. The highest sex ratio, that is, 118%, is
recorded in woreda 06.
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d) Gulele sub-city Population Density: Woreda
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Figure 4 : Gulele sub-city population density

This map on Figure 4 shows the population and Woreda 10 of the sub city are less densely
density of Gulele sub-city. The average density of all  populated, whereas woreda 03, 04, 05 and 09 are
woredas is 125 persons per hectare (ha). Woreda 01  densely populated.

e) Distribution of Health Facilities
i. Gulele sub-city Health Facilities

]
|

1:30,000 Abebaw Andarge, 2012

Gulele Sub-City Health Facilities

Legend

1 hospital
@ pharmacy

L ] clinic
L health_post
D Gulele_woredas

Road_MNetwork

© 2016 Global Journals Inc

(Us)

Figure 5 : Gulele sub-city health facilities



This map on Figure 5 shows the spatial location
of all health facilities in the sub-city. Based on the spatial
distribution of health facilities illustrated on the map,
woreda 09 have consisted all health facilities (i.e.,
pharmacies, hospital, clinics and health center). But,
woreda 04 have consisted only one clinic. The rest

ii. Point pattern analysis of the Health Facilities
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woredas of the sub-city health faciliies have less
sparsely distributed. The North West, north and north
east part have outskirts of the sub-city have no health
facilities, because these parts of the sub-city have steep
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Figure 6 : Results of point pattern analysis

Point pattern analysis is used to evaluate the
physical distribution of point events and test whether
there is a significant clustering of points in a particular
area. Health facilities distribution in Gulele sub-city were
clustered, because, the ratio obtained was 0.76 (which
is <1). Z score = -3.64 standard deviations; whereas
the P-Value is 0.0000274. Thus, in Gulele sub-city health
facilities were concentrated only in some woredas, for
example, in woreda 09 all facilities are found. But, there
were many cases have seen no built up of health
facilities in the sub-city.
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) Gulele sub-city Pharmacies
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Figure 7 : Gulele sub-city pharmacies

Gulele sub-city has a total population of
267,624; this map on Figure 7 represents the spatial
location of pharmacies in the sub-city. According to the
spatial location of pharmacies, there are 16 pharmacies
in the Sub-City. The distribution of pharmacies is not
equitable because all of them except one are privately

owned pharmacies and the owners opened the
pharmacies on downtown where more market is
available. The pharmacies mostly concentrated on
woreda 09 but no pharmacies opened on woreda 04, 05
and 06.

Table 1 : Population sharing one pharmacy: Gulele sub-city

Gulele sub-city Population Pharmacy Population sharing one pharmacy
Woreda 01 29235 1 29235
Woreda 02 20932 1 20932
Woreda 03 28124 1 28124
Woreda 04 13264 - 0
Woreda 05 24495 - 0
Woreda 06 26123 - 0
Woreda 07 37066 3 12355
Woreda 08 31954 1 31954
Woreda 09 32704 7 4672
Woreda 10 23727 2 11864

The above table 1 shows that, for each woreda
the ratio shows how many people share a pharmacy on
average. It is calculated as the number of people
divided by the number of pharmacies. There is still a
need for constructing new pharmacies for showing zero
population sharing for the pharmacy.

The average population of the sub-city is 26762
whereas at sub-city level average number of pharmacies

© 2016 Global Journals Inc. (US)

is 1.6 thus for on average for 16726 people needs nearly
2 pharmacies. But, the distribution of pharmacies in the
sub-city is not on the above proportion. On woreda 09
there is more concentration of pharmacies, that is 7
pharmacies.



g) Gulele sub-city Hospitals

1:30,000

Gulele Subcity Hospitals

Legend

Il hospital_

|:| Gulele_woredas

Road_Network

Abebaw Andarge, 2012

Figure 8 : Gulele sub-city hospitals

Gulele sub-city has a total population of
267,624; this map shows that the spatial location of
hospitals in the sub-city. In this sub-city there are two
specialized government hospitals and one general
private hospital. The first specialized hospital (Kidus
Petros TV Center) is found in woreda 01. In addition, the
other specialized hospital (Poulos hospital) is found in
woreda 09. The private general hospital (Cure hospital)
is found in woreda 02. The hospitals found in Gulele
sub-city serve not only to Gulele sub-city but also for the
country as a whole.

Out of six specialized hospitals found in Addis
Ababa city Administration two of them are found in
Gulele sub-city. The proportion of population expected
to serve in specialized hospital is 1:5,000,000 population
means that 1 specialized hospital expected to serve for
5,000,000 people. Whereas, for general hospital is
1:1,000,000 population means that 1 general hospital
expected to serve for 1,000,000 people. Thus, it is
enough general and specialized hospitals found in
Gulele sub-city according to population ratio. According
to, Ministry of Health report on Health Sector
Development Program IV for the next five years it will be
increased the number of hospitals by 25 percent.
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h)  Gulele sub-city Clinics
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Figure 9 : Gulele sub-city clinics

The above map on Figure 9 represents the
spatial location of clinics in the sub-city. According to
the map distribution of clinics in the woredas are not
equitable. Most of the clinics distributed in the woredas
below average. The average numbers of clinics are 4.
Woreda 01, 05, 09 and 10 are above average, but the

rest woredas are below average. The probable reason
for the distribution of clinics in most woredas are below
average because all clinics are owned by privately, thus,
owners opened clinics where better market is available
and accessible to main road.

Table 2 : Population sharing one clinic: Gulele sub-city

Gulele Subcity Population Clinic Population sharing one Clinic
Woreda 01 29235 5 5847
Woreda 02 20932 1 20932
Woreda 03 28124 3 9375
Woreda 04 13264 1 13264
Woreda 05 24495 8 3062
Woreda 06 26123 2 13062
Woreda 07 37066 2 18533
Woreda 08 31954 2 15977
Woreda 09 32704 7 4672
Woreda 10 23727 6 3955

The above table 2 shows distribution of clinics
in the ten woredas and one clinic supposed gives
services. Accordingly, the average population of the
sub-city is 26762 and clinics are 4, thus, averagely 6690
people share 4 pharmacies. But the distribution is very
sparse in woreda 02, 04, 06, 07 and 08.

© 2016 Global Journals Inc. (US)



i) Gulele Sub-city Health Centers
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Figure 10 : Gulele sub-city health centers

This map shows the spatial allocation of health
centers in the sub-city. Based on the spatial distribution
of health centers illustrated on the map, in this sub-city
there are three health centers namely shiro meda health
center (woreda 03), woreda 6 Tena tabiya (woreda 06)
and Selam Tena tabiya (woreda 09) all of them are

governmental. The recent structure of Ministry of Health
there is not private health centers all of them are owned
by government. According to their spatial location,
health centers are not equally distributed on the
woredas of the sub-city.

Table 3 : Population sharing one health center: Gulele sub-city

Gulele Sub city Population Health Center Population sharing one Health Center
Woreda 01 29235 - 0
Woreda 02 20932 - 0
Woreda 03 28124 1 28124
Woreda 04 13264 - 0
Woreda 05 24495 - 0
Woreda 06 26123 1 26123
Woreda 07 37066 - 0
Woreda 08 31954 - 0
Woreda 09 32704 1 32704
Woreda 10 23727 - 0

The above table 3 shows that, for each woreda
how many people share a health center. According to
Ministry of Health on Health Sector Development
Program IV (2011-2015), the proportion of health center
is 1:25,000 population means that 1 health center
expected to serve 25,000 people. But, the reality seen
on the sub-city is different. Based on the spatial
distribution, woreda 03 is only 1 health center for 28,124
people, woreda 06 is 1 health center for 26,123 people
and woreda 09 is also 1 health center for 32,704 people.

On the rest woredas there is not a health center. From
this we conclude that in woredas where no health
center, there is a need for built additional health center.

I11. CONCLUSIONS AND
RECOMMENDATIONS

GIS is designed to predict and understand the
interactions  between  entites and phenomena
throughout space and over time. This project mapped

© 2016 Global Journals Inc. (US)

Global Journal of Human-Social Science (B) Volume XVI Issue Ill Version I E Year 2016



Global Journal of Human-Social Science (B) Volume XVI Issue Il Version I E

the distribution of health facilities. A field survey was 2.
undertaken to record the geographic coordinates of all
health facilities and their spatial locations were gathered 3.
using GPS. The results showed that health facilities are
sparsely distributed in most of the woredas. Planners
and concerned government officials should be built
extra health facilities based on the population ratio in
Gulele sub-city. The necessary extra pharmacies, clinics 4.
and health centers should be built timely in order to
solve the health facility problem which prevails in the 5.
study area. Analyses provide essential information for
health practitioners to understand the problem and help 6.
them plan for additional health facilities distributed
equally in the sub-city.
7.
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Annex 1.1 : Attributes of total population, sex ratio and population density
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B8 Attributes of Gulele_Health

Annex 1.2 : Attributes of Health Facilities

EBX
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4| GPartiM  Guee 01102 2 Cure Hozpital Heafth Center | Hosepital 6760863315 474229402526 10MM057.1312
a T Poirt ZM | Gulele 01m2 2 Dan. Pharmasy Heafth Certer Pharmacy private 151558363 473704 271337 | 100152548718
| GlPomtzM |Guiele 01102 2 Cure Hospital Heafth Center | Hosepital 6551.149155 | 474327 061484 | 1001042 12608
| olPaintzM |Guiele 030405 |3 GISICIS Shiro meda Health certer Health Certer | Health Post 285177113 473335435319 1000771 44437
| 10(Paint 2 |Guiele 03104105 |3 Miki cirag store Pharmmacy Drug Stor B3.027246  473337.301824| 100031030396
§ | 11 |PaintIM | Gulele 0304105 |3 Rohaobat middile clinic Heatth Center clinic 21174615 473455459659 | 1001071.76121
| 12|PointZM |Gulele 03m4ms |3 M.0 pharmacy Pharmacy Pharmacy 264940938 473610.368706 1001365207
| 13 |Point ZM |Gulele 0304105 |3 M.D middle clinic Heatth Center clinic 271752805 473616724267 10013742125
| 14 lPontZM |Gulele 03104105 |3 Menen higer clinic Heatth Center clinic §13474912 473045240083 | 999758108527
| 15 |Paint M |Guiele 08 4 MEDHAMNEALEM KEFTEGNA CLINIC Health Certer clinic: 340425931 472720730101 100082110144
| 1B |Paint M |Guiele 08 4 PROPOSED HEATH CENTER G+4 Heatth Certer 1264048 472454050331 | 1000091 93334
. | 17 |PaintIM | Gulele o7 s Private Clinic Heatth Center clinic 4581275596 472681294745 100140313411
| 16 |Point ZM |Gulele o7 g Fremetadist Clinic Heatth Center clinic G438.927451  472960.415461 | 1001025 32395
o | 19/Paint M |Gulele o7 g Private Clinic Heatth Center clinic 618396246 472597 763543 | 1001500 45513
| 20lPointZM |Gulele oTnT 5 Private Clinic Heatth Center clinic 209562347 472640841142 1001545 97703
| 21 PaintZM |Guiele oTH7 g Private: Clinic Health Certer clinic: 195657261 472306676974 | 1001841 95553
| 22 |Paint M |Guiele o7 5 Private Clinic Heatth Certer clinic: S5B0B1742 472349772651 | 1001500 34933
Jl] 23 porntzvGuiee o7 s Private Clinic Heatth Center clinic 55181704 472260.803582 | 100148077634
§ | 24 Point ZM |Gulele o7 g Private Clinic Heatth Center clinic 195961629 47236865255 1001434 49362
| 25 |Point ZM |Gulele 18 g VG TENA TABIYA, Heafth Center  |Health Post 909 473079.778591 | 100220373597
| 2 PomtzM  |Gulele 18 g CLINIC Heatth Center clinic 469102021 47320588589 | 100210571757
| 27 Pt M |Guiele 18 g ZEQALA, CLINIC Health Certer clinic: 0F2786074 472620328505 10022247308
| 28 |Poirt ZM Gulele 08ME 7 Mevedede melzetana clink hesth institution Health Center clinic: 890 52280 47135500017 | 1001346 27331
| 28|Point ZM | Gulele 0816 7 Kenema pharmacy heatth institution Pharmacy Pharmacy 284895325 471226571958 1001243 97696
| 30 |PointZM  |Gulele 0816 7 Goalely pharmac.y hinst Pharmacy Pharmacy 393341153 470955884116 1001377 22774
| 31 PointZM |Gulele 0616 7 Brhanbre Clinic Heatth Center clinic 1700404 470735108699 10020810795
| 32 PontzM|Gulele 0816 7 Loza Pharmacy Pharmacy Pharmacy 1310772653 | 470847 475426 | 1002193 57201
| 33 lPaintZM |Gulele 0915 8 Enat clinic: Health Certer clinic: 4963074 470799.750443 | 1000651 36633
| 34 |PaintIM | Gulele 0915 g GIOBAL CLINIC Heatth Center clinic F11.77545 470723164657 | 100117518495
| 35 |PaintIM | Gulele 0915 g WEDAJD PHARMAL] Pharmacy Pharmacy 48509139 470533.564563 | 1001797 99652
Con'd... (Attributes of Health Facilities)
& Attributes of Gulele_Health E]@E|
FID | Shape’ | Sub_City | Kebele | Woreda | Facilty_lla | Facilty T | Category |Owner| Area | XCoord | Y Coord |4
| 35 |PaintIM |Gulele 09/ 5 g WED&AJD PHARMACI Pharmacy Pharmacy 43508138 | 470533584563 | 1001797 95652
| 36 |PontIM Gl 1012 8 maristaps clinic Heatth Center clinic 550.882586 | 469955735764 | 1000291 48809
| 37 |PaintIM |Gulele 104142 19 poulos Hosptal Heslth Center  |Hozepital 18264000592 | 470036305996 | 999951 639764
| 3B |PaintIM |Gulele 104142 19 \Wianchi Higher clinic Health Center clinic 187871199 | 469875814781 | 10001137271
| 39 |Pointd Gl 112 9 Selam Tena Tabia Heath Center  |Heaith Post FEFHTIT | 470151562813 | 100065811333
| 40 Point 2M | Gulele 1nn1n2 9 LILI PHARMALY Pharmacy Pharmacy S00.725538 | 470327787043 | 10005318364
| M |PairtIM Gulele 104142 19 5T RUFAEL MEKAKELEGHA CLINIC Health Center clinic 454 828615 46990579545 | 1001164.80749
| 42 |PaintIM |Gulele 104142 9 SOLIMNA PHARMALY Pharmacy Pharmacy 132473173 46955419483 | 10011332172
| 43 |PointIM Gulele 112 9 FIKRE MARIAM PHARMALCY Pharmacy Pharmacy 32350061 | 469802033673 | 100103586041
| 44 |PaintIM [Gulele 100142 19 Prosthitics Orthotics Center Health Center clinic 6270762956 | 470019059033 | 1000139.9428
| 45 |PaintIM |Gulele 1011412 4 Tiruwworke: Pharmacy Pharmacy Pharmacy 425006744 | 468733084503 | 1000267 77415
| 46 |PointIM Gulele 112 9 Gefersa Poulos Clinic Health Center clinic TA7.752337 | 470112819039 |  999839.21153
| 47 |PaintIM |Gulele 104142 19 Wiardks 9 Heath Extention Hesith Certer 737783067 | 469398149582 | 100125304175
| 45 |PaintIM |Gulele 104142 19 Dit Melaku Mekakelegns clinic Health Center clinic 54273267 | 469824187236 | 1001003.79979
| 49 |PointIM Gl 1012 8 Ethio-German Pharmacy Pharmacy Pharmacy 45734184 | 469280725151 | 1000454 62612
| 50 Point M |Gulele 1012 8 Central Pharmacy Pharmacy Pharmacy 1146341192 | 470465954701 | 999821 461639
| 91 |Paint M Gulele 1011412 4 “eroam Pharmacy Pharmacy Pharmacy 196257335 | 470426822876 | 999955.4413058
| 52 |PaintIM |Gulele 104142 9 p-R-0 Medhartt Hekemena Health Certer clinic S03502) 470074334575 100019615419
| 93 |PointIM Gl 1314 10 Haiji Mure Adem'Yhahile Hekemena Health Center clinic S05.034663 | 469246295109 | 1001834.90622
| 94 |PaintIM [Gulele 1314 10 Belese Higher Cline Health Center clinic 359179482 | 469432583812 | 100191094304
| 95 |PaintIM |Gulele 1314 10 Kozeh Pharmacy Pharmacy Pharmacy 26065332 | 4690351568584 | 1001463591658
| 9B |PointIM Gl 1314 10 Selam Higher Cilinic Health Center clinic 29132185 468869321337 | 10010424799
| 57 |PaintIM |Gulele 1304 10 Biori At Higher Cilinic Hesith Certer clinic 417 536772 | 469108914865 | 1000835347
| 5B |PaintIM |Gulele 1314 10 baron Pharmatical plo Pharmacy Pharmacy 930877219 463990 242347 | 1000707 BOGT3
| 98 |PointIM Gl 1314 10 Wehiret Clinic Health Center clinic 457 481041 | 489085308573 | 1000677 6758
| B0 Point2M |Gulele 13014 10 Unity Clinic Health Center clinic 4753.347982 | 489127734681 | 100057012454
| 61 |PaintIM |Gulele 192021 1 KIDUS PETROS TY CENTER Health Center  |Hozepital 48537 | 473261 63182 1002697 25723
| 62 |PaintIM |Gulele 192021 1 MOAHE CLINIC Health Certer clinic 7659665 | 473570308831 | 100246552066
| B3 |PontIM Gl 192021 1 WD CLINIC Health Center clinic 463823183 | 473390179963 | 100224576258
|| G64|PaintIM |Gulele 1920021 1 Sarba Mekersa Health Center HNLIBTINT| 473414000023 | 100288300004
Record: ﬂ j 1 jﬂ Shaw W Selected Records (0 out of 65 Selected) Options =
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Annex 1.3 : Attributes of Pharmacy

& Miributes of pharmacy_ = || g
| FiD | Shape' | Sub City | Kebele | Woreda | Facilty lla | Facity T | Category | Owner| Area X Coord | Y Coord |
bl OfRoirt ZM  Gulel 19201 1 Govt Phamacy Heath Certer | Pharmacy 9340123 473610682864 | 1001960.3133
| 1 PartZM Gulele Mo 2 Dan. Pharmasy HesthCerter  |Pharmacy  |private | 151558363 473701271337 | 100152546718
| 2|PointZM  |Gulele 03045 3 MO pharmacy Pharmacy Pharmacy 264 940988 | 473610365706 1009365207
| 3PartIM Gulele mene 7 Kenema pharmacy heatth institution Pharmacy Pharmacy 204595325 | AM226571958 | 100124397696
| d4|PointIM  |Gulel mane 7 Golely pharmac.y hinst Pharmacy Phartmacy 393341153 | 470955854116 1001377 22774
| GPartIM Gulee mene 7 Loza Pharmacy Pharmacy Pharmacy 10772653 | 470847 475426 | 1002193 8720
| | B|PoitZM |Gulek fas @ WEDAJD PHARMACI Pharmacy Pharmacy 43509139 | 470533584563 | 10017497 95652
’:: | 7|PoitIM |Gulsk 101112 8 LILI PHARMALCY Pharmacy Pharmacy 500725538 | 470327787045 1000531 BAE4
Q | B|PoitZM | Gulek 101142 8 SOLINA PHARMACY Pharmacy Pharmacy 132473173 46983418483 1001133.1472
5 | 9|PoitIM |Gulsk M1z 9 FIKRE MARIAM PHARMALY Pharmacy Pharmacy J2.390061 | 469802.033675 | 100103586041
>ﬂj | 10Part 2 Gulele 101142 19 Tirwsvarke Pharmacy Pharmacy Pharmacy 425006744 | 469735084503 | 1000267 77418
| 11 PortZM  Gulele 101142 19 Ethio-German Pharmacy Pharmacy Pharmacy 45734184 | 4B9260.725151| 1000454 68612
| 12|Paint I |Gulele 100112 19 Central Pharmacy Pharmacy Pharmacy 1146.341192 | 470465 394701 | 999321 461639
| 13PartZM  Gulele 101142 19 Yferoam Pharmacy Pharmacy Pharmacy 196.257335 | 470126 922676 | 999955 441308
| 14{PaintZM  |Gulele 134 [0 Kozeh Pharmacy Pharmacy Pharmacy JB0.65332| 469055156894 | 100146359168
| 15 Part I Gulele 1304110 hatoo Pharmatical pl.c Pharmacy Pharmacy 93097719 463990242347 | 1000707 50673
Record:ﬂ ﬂ 1 jﬂ Show:w Selected Records (0 aut of 16 Selected) Options

Annex 1.4 : Attributes of Hospital

& Attributes of hospital_ [ @@

‘ FID [ Shape' ‘ Sub _City ‘ Kebele ‘Wureda‘ Facitty Ila ‘ Facility T ‘ Category ‘Owner‘ Area ‘ X_Coord ‘ Y _Coord ‘
O)Pait 24 (Gulele m 2 Cure Hosptal Heath Center | Hazeptal BIBBAEINNG| 474220402526 1001057 1312
TPort M |Guleke 1onn2 9 poulos Hosptal Heath Center | Hazeptal 18264000552 | 470036309996 939951 653764
2Port M |Guleke 192021 |1 KIDUSRETROS TV CENTER  Heatth Center | Hoseptal $HSHENT| 471692 1002897 25723
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Annex 1.5 : Attributes of Clinic

FID | Shape* ‘ Sub_City | Kebele | Woreda | Facilty_Ha | Facility_T | Category | Owner | Area X_Coord | Y¥_Coord ‘
] OfPoirt ZM | Gulgle 1920021 |1 YESSHAK CLINIC Hesith Center clinic Private 14775405 | 473737345138 100177990285
| 1 PortIM |Guicle 1920021 |1 HMEHERAT CLINIC Hesith Center clinic Private 79337388 | 473727142479 1001753.34996
| ZPortIM |Gulcle 1902021 |1 BEMMET MEKAKELGNA CLINIC Heaith Center clinic Private 13669785 | 473386011563 100185296327
| 3 PortIM |Gulele 01m2 2 M Clinic Heaith Center clinic 4204 435576 | 473815.5865966 | 1000186891
| 4 PortIM |Gulcle 0304005 |3 Rihaobiot midddile clinic Heaith Center clinic 21174615 | 473489459659 | 1001071.76121
| SPontIM |Gulsle 030405 |3 1. micldle: efinic Hesith Center clinic 21752808 | 473616724267 10013742125
4] GPontIM |Gulsle 030405 |3 Menen higer clinic Hesith Center clinic £13974912 | 473045240099 939758108527
| T PontIM |Gulsle 06 4 MEDHARNEALER KEFTEGRA, CLINIC Hesith Center clinic 340125931 | 472720730101 | 10008211014
| S PontIM |Gulsle T 5 Private Clinic Hesith Center clinic 438127895 | 4726681204745 100140313411
| 9PontIM |Gulsle a7 5 Fremetodist Clinic Hesith Center clinic £435.927451 | 472980413461 | 1001028.32395
| 10 PontIM |Gulsle a7 5 Private Clinic Hesith Center clinic B18306245 | 472507 769343 100150045513
| M PontIM |Gulsle a7 5 Private Clinic Hesith Center clinic 209562347 | 472640841142 100154597703
| 12 PontIM |Gulsle arnT 5 Private Clinic Hesith Center clinic 195657261 | 472308676974 1001841.95553
| 13 PontIM |Gulsle arnT 5 Private Clinic Hesith Center clinic S5R061742 | 472349772691 100150084933
| 14 PontIM |Gulsle arnT 5 Private Clinic Hesith Center clinic 55181704 | 472260803382 100148077634
| 15 PontIM |Gulsle arnT 5 Private Clinic Hesith Center clinic 195961829 | 47236065255 1001434.49382
| 16 PontIM |Gulsle 18 £ CLIMIC Hesith Center clinic 469102021 | 47320589889 1002105.71757
| 17 PontIM |Gulsle 18 £ ZEQALA CLINIC Hesith Center clinic 962786074 | 472620328506 1002224 7306
| 18 PontZM  |Gulele 0518 7 Meswdede melsetgna clink heslth institution Heatth Certer clinic 890522801 | 47135500017 | 1001348.27831
| 18 PortIM |Gulele 0316 7 Brhanibre Cllinic Hesith Center clinic 31700404 | 470735106699 1002081 0798
| 20 PortIM |Gulele 0ans i Eniat clinic Hesith Center clinic 4963074 | 470799.750448 | 1000651 36693
| 2 PortIM  |Gulele 0ans i GIOBAL CLINIC Hesith Center clinic 31177545 | 470723164657 | 100117516498
| ZFortIM | Gulele 101112 9 maristops clinic Heatth Certer clinic 530852356 | 469935733764 | 1000291 46309
| 23 PortIM |Gulele 1011412 |9 Wionchi Higher clinic Hesith Center clinic 1187871199 | 469875814781 | 1000113.72721
| 24 PortIM |Gulele 1011412 |9 ST RUFAEL MEKAKELEGNA, CLINIC Hesith Center clinic 434926615 | 469905.79345 | 1001164.80749
| 25 PortIM  |Gulele 1011412 |9 Prosthitics Orthotics Center Hesith Center clinic 6270762956 | 470019.058033 |  1000139.9428
| B PortIM |Guiele 101112 |9 Gefersa Poulos Clinic Hesith Center clinic 797752337 | 470112619059 99989921153
| 27 PortIM  |Guigle 101112 |9 Dt Melaku Mekakelegna clinic Hesith Center clinic 542732871 | 469824187236 1001003.79979
| 28 PortIM |Guicle 101112 |9 p-R-0 Mechantt Hekemena Hesith Center clinic S08.502| 470074884575 | 1000196.15419
| 29 FortIM | Gulele 1314 10 Haiji Mure Ademhahile Hekemena Health Center clinic: 505034663 469245205109 100183490622
| 30 PortIM |Gulcle 1314 10 Belese Higher Ciline Heaith Center clinic 399179492 | 469432583812 100191054904
| ¥ PortIM |Gulcle 1314 10 Selam Highet Clinic Heaith Center clinic 29132185 | 460869.321337 10010424799
| 32 PortIM |Gulcle 1314 10 Bioni At Higher Ciinic Heaith Center clinic 7536772 469108.914865 | 1000835.34791
| 33 PontIM |Gulsle 1314 10 Mehiret Cliric Hesith Center clinic 437 451041 | 469085.309573 1000677 6788
| 34 PontIM |Gulsle 1314 10 Urity Cliric Hesith Center clinic 478347982 | 469127 734681 | 100057012454
| 35 PontIM |Gulsle 192021 1 MOAHE CLIMIC Hesith Center clinic 7HEIBEG | 473570.309831 | 1002465.52086
| 3 PontIM |Gulsle 192021 1 MO CLINIC Hesith Center clinic 463823183 | 473500179963 100224576258
Annex 1.6 : Attributes of Health Center
B Attributes of health_post_ g@&
| Fin | Shape' | sub_City | Kebele | Woreda | Facilty_Ha | Facility T | Category |Owner| Area | XCoord | Y Coord |
4 O|Foirt ZM | Gulele 03m0dms |3 GISAZIA Shiro meda Health certer Heslth Certer Hesafth Post 28617713 473335435019 1000771 44437
J 1 Paint M| Gulele 18 i Wil _F TEMA TABIY & Heslth Certer Hesafth Post 09| 473079.77ARN | 100220373557
J 2 Paint M Gulele 104182 18 Selam Tena Tabia Heslth Certer Hesafth Post BRI 470151 562613 100085511533
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