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Spatial Structure of Socio-economic Functions: A Case Study of
Ywatha ryar Village, Minbu Township

Mya Thaung', Aung Kyaw', Nay Win 00', Kyaw Khine Win' , Khin Khin Htiy'

AbAract
Many geographical <tudies emplwize m the =ctura1 development of
sctt1anmt area by means of land use with particular aneotion given to the
urban areas. However. we would like to argue that socio-economic
cmditioos of peoples living in the settlemeot area will revealed in terms of
S)!DboJs. The structural developm<nt ofa sertlenent area could be depicted
by means of analyzing these:socio-ecooomic symbols. In this paper, spatial
socio-economic structure of Ywatharyar Village located in Minbu
Tcwnshrp is aoaJ¥zed as a sample. Base map is created hy usio g GPS .
Socio-ec onom ic data are collected hy field survey. Thea, Iocational pattern
of qch socio-economic function in the village is found out by using
distribution mClhnd, mean center, standard deviational ellipse, and Kernel
prob ability analysi s. Results show two points: (1) all economic functi ons
arc located near the calter of setl1emmt area along the m~or road. In
addition, grocery shops are located at the newly extended portion of the
scttlcmmt while services and manufacturing are still remain in the old
village center; (2) different kinds of social functim have varied location
characteristics. Some lite lDODastery, pagoda and underground water suppl y
system are located at the periphery of settlemcot Dhamayon needs
dispersed location in the village. On theother hand. electricity supply and
telecommunications system are concentrated in the old village center,
Education facilities and hospital are located in the periphery of villa ge

where ithasgood accessibility and large space.

Key Word5~ Socic-economic functions, mean center, standard deviational
ellipse, Kernel probability

Introduction

Human being lives on the earth surface in various forms. Rural people
from North America, parts of northern and western Europe, and in Australia
and New Zealand live apart, with houses and farm buildings located on land
that individual work. In other parts of the world, however, people lives in
nucleated settlement named as village or hamlets Actually, village and
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hamlets were settlement norm, although with size and form that varied by
region and culture (Rubenstein, 2003) .

Whatever the settlement size is it has a good deal of tradi ng, buying
and selling o f farm goods and family crafts for other needed commo dities, and
at least some part of village area is used for non-reside ntial purpose. With
development of trade between two or more rural settlement areas, new
physical characteristic is occurred in its structure as their inhabitants engage in
additional types of occupations. Settlement becomes difficult to self-sustain .
Selling and buying places will be developed along the main street and road
leading to the other settlements. The location of villages relative to one
another becomes importance as the once self-contained rural settlement
become town s and cities engaged in urban activities (Fellmann, etal., 1990).
With the increasing population the economic activities become more
numerous and complicated . Social affairs could be performed together in the
village. To sustain and facilitate the local residents, soc ial-spaces like, school,
clinic. churches , and monastery are being constructed. Socia -economic
facilities, en the other hand, attract people to live around those facilities.
Socio-economic conditions and settlement structure are gradually developed
in such an interdependence manner.

Most of the geographical studies emphasize on the above structural
development of the sett lement area by means of land use. In addition many
studies are focus on urban areas. Of them, concentric zone theory, sector
theory, and multiple-nuclei theory are three classic models (Norris, et . aI,
1982), However, we would l ike to argue that socia -economi c conditions of
peoples living in the settlement area will revealed in terms of symbols.
Churches will be located where Christians are living . Services activities which
need wider market 'area will be located at the most access ible area of the
settlement. Thus, these symbols are closely related to the structure of a
settlement area. The structure of a sett lement area could be depicted by means
of analyzing these soc io-economic ..ymbols. Therefore, this paper tried to
analyze of socio-economic funct ions (symbols) found in Ywatharyar Village
to solve the following problem

Problem

How is Ywatharyar Village structured in terms ofsocio-economic functions?
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Data a nd Methods

To understand the socio-economic structure of Ywatharyar Village. it
IS necessary to hate a precise base map. and COITect locations of each
economic and social faci lity. Base map was derived based on GPS survey. By
using CE Trimple, location of each road segment of the study area is digitized
and changed into ArcView GIS software fo rmat (.shp). Based on this based
map, socio-economic field surveys are conducted. Derived socio-economic
data are digitized by taking references to road blocks.

Arno- g socio-economic functions, only visible symbols arc use in this
study. Econo.nic functions are gathered to include grocery shops, services,
and manufacturing. On the other hand, soc ial functions include religious
facilities (monastery, Dhamayone, and pagoda), electricity supply, water
supply system, and telecommunications, education and administration.

The structure ofa settlement area is reflection of both that settlement
unit's location and its relat ionship with other units in the larger system of
which all are apart. Moreover, the functional struct ure ofthat settlement area
influences its current size and growth prospect (Fellman, et a1., 1990).
Therefo re, second part of the paper dea ls with the spat ial structure of
Ywathayar Village in the Ywatharyar Village Tract. Relationship between
socio-economic funct ions and spatia l structure of Ywatharyar Village is
examined in third section. Then conclusions are drawn in last section.

Spatial St ructure ofYwatharyar Village Tract

Ywatbaryar Village Tract is located in the southeastern part of Minbu
Township, Magway Division. Although village tract's area isdistributed in
both side ofMinbu_Minhla Motor Road, sett lement areas are located between
Minbu_Minhla Motor Road and Ayeyarwady River. Ywatharyar Village Tract
consists of three villages namely, Ywatharyar , Saishin, and Kanni Villages.
"lhinbawgyuu . 'Village located on an island of Ayeyarwady River was
destroyed by changing deep-channel course of Ayeyarwady. Some peoples
from former Tbinbawgyn Village were relocated in the place adjacent to
Ywatharyar Village Relocation project was started since the 1990s, and
completed in 2002. Ywat haryar Village and.Thinbawgyun Village are located
at the center of the Ywatharyar Village Tract. Saishin Village is located in the
Nonhern part while Kanni Village is located at the Southern part of study area
(Figure 1). Village Tract Peace and Deve lopment Council (VPDC) is located
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at Ywatbaryar Village and Chairman is also living in the same village.
Members of the VPDC are living in the rest three villages and manage their
respective village.

.+,
•
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i

Source. Based on GPS survey and topo graphic map (quarter inch).

Figure(1) Location ofstudy area

In addition to its central location, Ywatharyar Village was a thriving
Ayeyarwady River Port until the late 1990s. Many villages locate in the
southeastern parts of Minbu District used Ywatharyar Port to go Magway and
other large towns located along the Ayeyarwady River. In the last decade,
however, changes are occurred in the transportation of Ywatharyar Vilcge.
Deep-channel of Ayeyarwady River was changed and sand bar are appears
near the bank of Ywatharyar Village in the late l agos. As a result , ship and
boat could not directly enter to Ywatharyar Port.

Moreover, Magway Bridge was completed in 2002. As a result,
people former ly depending on the Ywatharyar Port are changed their course
from waterway to motor road which can reduce travel time and could safely
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travel through out the year. Therefore, Minbu-Minhla Mo or Road becomes
important in transportation. Differ from ship bus could stop any place on the
road, Therefore, passengers from the villages do not need to gather at
Ywatharyar Village which is located about a one Kilometer away from the
Minbu-Minhla Road (Figure 1).

Based on the above changes the economic and social role of
Ywatharyar is greatly changed in the last decade. However, as a politicc: and
economic center of Minbu s southeastern villages it has many social and
economic functions .

Before analyzing the spatial structure of a village, it is necessary to
understand the relative positions and functions of Ywatharyar Village
compare to adjacent town and villages. Figure (2) shows the numbers of
household and populations of Ywatharyar and its adjacent villages. Since
Ywatharyar is administrative centc. of village tract, it has largest number of
population and household. Thinbawgyun Village is the second largest village
while other two are relatively sn-a11. Three economic activities found in those
villages are varied related to irs population size and functions.

Kanni

Saishin

Thinbawgyun
,'::Z~ :»"'A~Wl1W1ft 786

167

o Population

II!! Household

Ywatharyar

Figure ( 2 ) Numbers ofhousehold and populations in the Ywatharyar and
its adjacent villages

Source: Village Peace and Development Council of each village (20~4) .
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Figure (3) shows the variation of economic activities between
Ywatharyar and its adjacent villages . As mentioned before, economic function
includes grocery shop, manufacturing and services. Grocery shops which sell
consumer goods are ' found in large number in all villages. Manufacturing
activities like, bean husking, fodder cutting, and ' rice mill are found in the
study area. The third category is services like, bicycle repair shop, electricity
generators, restaurants are found in varied number and types. However,
number and type of economic activities varied amo ng villages related to its
location ana function. All three economic activities are found in large number
in Ywatharyar Village which is not only the largest village but also
administrative center. Thinbawgyun Village, however; hac; very small
numbers of grocery shops and services related to its population. It is related to
the .points that its nearness location to Ywatharyar Village and recent
development of the village. Thinbawgyun Village relies most of the services
on Ywatharyar Village. For consumer goods it is also depend on the grocery
shop located at the edge ofYwatharyar Village (Figure 7).

Kanm __10

Saishin

Thirbawgyun
10

§l Sercices

Ig Factory

EI Grocery Shop

Ywatharyar

Figure (3) Variation of economic activities in Ywatharyar Village Trac t

Source: Village Peace and Development Council of each village (2004) .
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From above figures (2 &3), it canbe said that in term of physical,
political and economic, Ywatharyar is the center of four villages.

165

Spatial Variation of Socio-Eco nomic Funct ions in the St udy Area

General relat ionship of polit ical and economic functions between
Ywatharyar and its adjacent villages are stated in the previous sect ion and this
section will examine the spatial distr ibution o f socio-economic activities in
Ywntharyar Village . Spat ial and temporal variat ions o f economic activities are
related to sequential development of village and structure of settlement. For
example, small grocery shops which sell dail y consumer goods, have small
market area and capital investment. Thus, it will be .developed in newly
expanded areas . On the other hand, service" which need large market area will
not easily relocate in the new area. In addition, manufacturing activit ies with
large capital investment will difficult to relocate in the new place. Demands of
all economic and social activit ies are peoples and all peoples live in the
houses. Therefore. spat ial distr ibution of houses in the Ywatharyar Vill age is
used as a reference to analyze the spat ial socio -economic structure of the
village.

Sequent ial Develop ment and Residential St ructure of Ywatharyar Village

Figure (4) depicts sequential development of Ywatharyar Village.
Ywatbaryar Village is established since last 200 year ago at the western bank
of the Ayeyarw ady River. Although it is difficult to t race back the old spatia l
pan ern of village. expansion was occurs along the Ayeyanvady River. In
1975, the village was expanded to the western part . Although, present
siruatious of house are comp lex, the roads are constructed with plan. In 1978,
Southwestern part was expanded for increasing population. ;vtaiority of the
people 'living in the extended wards are newly married couples from the
village. Newly Lnmigr ated people are very rare in the expanded area. In 1984.
the western part of village adjac ent to the Thinbawgyu n Village was extended.
Since the area is included in the Myanmar Oil Field , permanent settlements
are only allowed to live in village. Beyond the settlement area is Kaing (in the
. : \'1"1' beoj: and Ya (undulated land for <by cultivat ion) land owned by villagers.



166 Jour: Myan.. Acal Arls &; se: 2005 Vol. In. No. S(U)Ge ography

" .

.....
•

\
'-

Figure (4) Sequential development ofYwatharyar Village

Source: Field observation, January, 2004,

Figure (5) shows the spatial distribution, of houses in Ywatharyar
Village. Resident ial houses are located as two groups: cent ral part and west ern
part of the village. Northern, southern, and southwestern peripheries are
occup ied by monasteries and pagodas. Land plots located betwee n two houses
groups are occupied by district hospital, State Middle Schoo l and State High
School, and telecommun ication office.

Since all socio-economic activities are related to human being and
human being are living in the house, the spatial mean center and standard
deviational ellipse of houses are used as a reference point to analyzed the
spatial structure of socio-economic conditions in Ywatharyar Vill age. The
center o f village is located near the Ywale Road and its alignment is east and
west. Result of Kern el Probability shows that the resident ial center of the
village is located in the eastern part of the village centering the Ywale Road.
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Figure (5) Location of residents, and its spati al mean and standard de viational
ellipse

Source: Field observat ion , January, 2004.

Spatial Structure of Economic Functions

Main Road connecting between Minbu_Minhla Motor Road and
former Ayeyarwady River ferry port is the most thriving place in Ywatharyar
Village. Many villages located around the Ywatharyar have been used this
road to take the ferry passing the Ayeyarwady River. As a results man y
services , restaurants and grocery shops were used to develop along this road .
Due to deep-channel changing of Ayeyarwady River and construction o f
Magway Bridge, Ywatharyar Village lost its ro le of ferr y port. In addition, the
village itself is sequentially extending to the west where Minbu_Minhla Motor
Road is located.
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Economic activities found in the village are divided into grocery
shops, services and manufacturing. Since lands around the village are used as
a Kai and Ya lands, agriculture is not included in the analysis and considers
that this activity is located at the outermost ring of settlement area. To
understand and analyze the spatial pattern of socio-economic activities,
distribution map is depicted together with spatial mean centers and standard
deviational ellipse for each socio-economic activity. In addition, Kernel
Probability (50%) for each socio-economic activity is calculated and depicted
to define the areal extends that occupied by each activity. In this analysis,
residential mean center which is calculated based on location of all houses in
the village are use as the center of village.

Figure (6) shows the results of Kernel Probability (50%) for grocery
shops. It is centered on the western part of residential mean center. From
standard deviational ellipse, it can be said that it has an east-west alignment .
This orientation and location of mean center of grocery store is greatly
contributed by the presence of some grocery shops in the western part of the
village adjacent to the Thinbawgyun Village. In terms of size, large groce ry
stores are located in the east and south eastern part of ..... illage which is former
core area of the village, and in the newly extend ed western part of the village.
Large grocery shops located in the western part are targeting to the customers
living both in Ywatharyar and Thinbawgyun Villages. Some small groce ry
shops bought goods from the large shops and resell at their neighborhood.
Regarding sequent ial development process and above analysis results, it can
be said that grocery shops are generally located in the central area of the
village and small grocery shops are oriented to the newly developed areas ,
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Figure (7) Distribution of grocery stores, and its Kernel probability results,
spatial mean, standard deviational ellipse

Source: Field observation, January, 2004.

Services activities are mainly located along the Ywale Road for having
good accessibility (Figure 8). Services found in Ywatharyar include,
restaurants, bar, book rental, electricity supply, and video-house, etc. Service
mean center is located in the eastern side of residential mean center on the
Ywale Road. Standard deviational ellipse is indicating its orientation to the
east-west. From the Kernel probability analysis service mean center is
separated into two parts. One part is located in the former core area (eastern
one) and another is near the center of resident. Presence of services in the
fanner core area weighted the service mean center to locate at the eastern side
of residential mean center. A bar is located at the western part of the village
along the Ywale Road. One book rental shops and video house are located
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each in two serv ices are as . Of the three e lect rici ty supply so urces, tw o are
located ncar the center of services whi le o ther is located at the -northeastern
edge of village. From [he above analysis, it can be sa id that services activitie s
are located at the center of vill age and its spa tial change is re latively slower
than grocery store mentioned before.

TIllNBAWGYUN Vll.L-\ GI!

~ Spatial Mean Center of Residents

p Spatial Mean Center of Services

c::::> Standan! Dev iational Ellipse of Serviees

s

Figure (8) Distribution o f services, and its Kernel probability.resu lts, spatial
me an, standard devia tional ellipse .

Source: Field observation , January , 2004.

Manufacturing actrvines includes fodder cutting, oil mill, bean
husking, pot-baking. Its mean contcr is located at . the so utheastern side of
residential mean center andits or ientation is rather rounded than form er two
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economic activities (Figure 9). It is revealing that manufact uring activities do
not need the Ywale Road location like the service and grocery shops. Majority
of manufacturing activities are located at the eastern side of the spatial mean
of resident. Presence of two pot-baking grounds which are located at the
southeastern and southwestern peripheri es weig hted the shape of ellipse .
Results o f Kernel analysis also reveals that most of the econo mic activities are
locate at the so utheastern side of residential mean center From above
analysis, it can be said, manufacturing activities are located near the center of
res idents. However, it is not demand the most accessible area. Their location
has less mobrlitv than grocery store .
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Figure (9) Distribution o f manufacturing and its Kernel probab ility res ults.
spatial mean, and standard deviational ellipse

Source: Field observat ion, January , 2004.
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Spatial Structure of Social Functions

Social functions in this paper are considered to include religious
facilities, electricity supply, te lecommuni cation system, water supply system,
education, administration and health facilities.

Religious facilities could be divided into monastery, pagoda, and
Dhamayon. Monastery and pagoda are place of learning and practicing the
ways of Buddha's teaching. Thus, it is necessary to have silence and
availability of Sawn (daily food supply). Therefore, they are seemed to locate
at the periphery of a settlement area. On the other hand, Dhamayon that is
used to held religious and soc ial wel fares should locate at the most accessible
area. As expected, Monasteries are located at the northern and southern edges
of the village. Pagodas are located close to the monasteries and also in the
southern edge of village. On the other hand, three Dhamayons are located
dispersedly in the village. Contradict to location of economic activities,
religious facilities are located at the periphery of village. Spatial mean centers
of monastery are located at the northeastern and southeastern parts of
residential mean center respectively. Standard deviational ellipses also
depicted as the very narrow band along the northern and southern periphery of
village. Results of Kernel Probability, 50% of the monasteries are located in
the northern and southern part of village. Therefore, form Figure (10) it could
be said that in religious activities, monasteries and pagodas are located in the
periphery of village while Dhamayones are constructed disperse location to
serve small local conununities.
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Figure(10) Distribution of monastery, Dhamayone and pagodas, and
monastery 's Kernel probability results, spatial mean, and standard
deviational ellipse

Source: Field observation, January, 2004.

Figure (11) shows the location of telecommunication (telephone
users). Telephone exchange office is located in the western part of village
along the Ywale Road. Form this office 38 telephones are connected to the
houses of villager. Telephones is one of the symbol that showing the wealth
and central location of an urban area (Short, 1984). In addition to it, telephone
is used in this study as a communication facility. Spatial mean of telephone
users is located near the residential mean center along the Ywale Road.
Location of this mean center is greatly influence"by the existence of five
telephone users in the recently developed residential area. Standard
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deviational ellipse also revealed the east-west trend. Howe ver, res ult of Kernel
probability analysis shows that most of the telephones users are located in the
southern and eastern paI1S of resident ial mean center. It means that it is
concentrat ed in the former core area of.the village. One distinguished thing is
that although spatia l mean of telephone users is located along the Ywa le
Road, relatively few users are located on the Ywale Road.

Figure (11) Distribution of telephones user and their Kernel probability
result s, spati al mean, standard deviational ellipse

Source: Field observatio n, January, 2004.

Locationa\ pattern of electricity supply is shown in figure ( 12). Mean
center of electric ity supply is located in the eastern part of residential mean
center. The standard deviational -ellipse also reveals east -west alignment along
the Ywale Road. There are four major sources of electrici ty supply: MOGE
(Myanma Oil and Gas . Enterprise), U Bo, U Zaw Min and U Win. MOGE
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supplied electr icity from the transformer located beside the Minbu-Minhla
Motor Road. Their customers are workers o f MOGE and dispersedly located
in the village. As mentioned in the' analysis of service activities. two
electricity suppliers of U Min Zaw and U Bo are located near the illage
center while U Win is located in the northern edge of village. erneI
probability analysis resu lt shows that U Bo occupied the central and eas tern
part o f electricity supp ly while U Min Zaw sup plies western and southeastern
part of the village. Last supplier U Win shares the Northern part and
southeastern part ofthe village alo ng the Ayeyarwady River,

In general, it can be said that the o ld village center is systematica lly
supplied-with the electricity.

D .

Figure (12) Distribution of elec tricity use r and their Kernel probability results,
patial mean, and standard deviat ional el lipse

Source: Field observation, January, ::!004
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Water supply system of Ywatharyar village could be divided into
river-water supply system and underground water supply system. River-water
supply system is carried out by MOGE located in the Thinbawgyun Village
and underground water supply is running by self-support system The ir
distribution,pattern is shown in Figure ( 13). From the MOGE's water pipe line
running along the Ywale Road residents tap the water by their owned pipe to
their house. Thus, MOGE river water supply system generally covers for the
houses located near the Ywale Road . However, from the field survey, it is
found the due to over tapping ofwater from the houses located near the supply
source water shortage problem are occurring. Houses that do not cover the
river water supply system have to rely on underground water supply. It can be
divided into hand pump, tube we ll and surface well. Surface wells are very old
and sparsely distr ibuted in the village. Hand pumps are found in the place of
shallow underground water table and re latively poor areas . Since village
center is covered with the river-water supply system the mean center of
underground water supply is located in the western part of residential mean
center. Kerne l probability analysis shows that there are two underground
water supply sources in the southern and western part of the village. Both of
these include in the newly extended area ,
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Figure (13) Distribution of water supply system, and their Kernel probability
results, spatial mean, and standard deviational ellipse

Source: Field observation, January, 2004.

Location of administrative, education, and water supply facilities are
shown in figure (14).

Administrative facilities include Village Peace and Development
Council Office, and house of chairman. Location of the house of village-head
is important since small villages have no administrative office. In case of
crisis and welfare, village-head hit the drum in front of his house to gather all
villagers. In Ywatharyar Village, both ' administrative office .and house of
village-head are located at the southern part of residential center. There is one
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Basic Education State Middle Schoo l and one State High School 1ocated along
the Ywale Road in the western part of village. Ywatharyar District Hospital
and Communication Office (Telephone exchange) are located at the western
part of the village. Facilities like hospital, schools. and telecommunication are
located at the edge of viiiage (before recent extension) for availability ofland
and nearness to other villages included in the district .

Although social activit ies like schools 'and hospital are located in the
western part of village for good accessibi lity having in their construction age,
present situations do not match too much. In the day of their constru ction :'111
people from"nearest villages have to come to Ywatharyar not on ly as an
administrative center but alec as a transportation center. But nowadays, the
transpo rtation pattern was changed and the distance that has existed between
Ywatharyar Village and Minbu-Minhla Motor Road beco me a problem. As "a
result in the near future those facilities will be funct ion only if Ywatheryar
create it thriving economy again or relocation of those facilit ies near the
Minbu-Minhl a Motor Road,
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Figure (14) Distribution of education, administration, and health functions in
Ywatharyar Village

Source: Field observation; January, 2004.

Conclusion

To be able to conclude the spatial structure of socio-economic
functions in Ywatharyar Village more clearly, results of mean .center are
cullectively depicted in Figure (15). Spatial mean of residents and its standard
deviational ellipse is used as a reference. From Figure (15) we could conclude
following points.

(1) All economic functions are located near the center of settiement
area along the major road. In addition, grocery shops are located at
the newly extended portion of the settlement while services and
manufacturing are still remain in the old village center's location.
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(2) Different kinds of social function have varied locational
characteristics. Some like monastery, pagoda and underground
water supply system are located at the periphery of settlement.
Dhamayon needs dispersed location in the village. On the other
hand, electr icity . sup ply and telecommunication system are
concentrated in the old village center. Education and hospital s are
located in the periphery of village where it has good accessibility
and large land space.
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Figure (14) Mean center and standard deviational ellipse of resident and
relative locat ion socio-economic functions in Ywatharyar
Village

Source: Based on calculation results menti oned before.

Above two conclusions are furthe r verified by summery of Kernel
probability analysis. Figure (15) shows the Kernel probability analysis results
of economic functions. Result of res ident also reveals that it has a tendency
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for the old village center. By referring this result and mean center it can
confirm above conclusion number (1).

Figure (16) shows the Kernel probability analysis results of social
functions. Both electricity supply and distribution of telephone user are
concentrated in the old village center and underground water supply system
and monaster ies are .located at. the periphery of the settlement area. Thus, it
can be confirm the above conclusion number (2).

90 0
~ Mean Centere f'Residents !!!__~iiiiiiiiil"!!!~~

Figure (15) Comparison of Kernel probabil ity analysis results for economic
functions

Source: Based on calculat ion results mentioned before.
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Figure (16) Comparison of Kernel probability analysis results for social
. functions

Source: Based on calculation results mentioned before.
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