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                                                                    ABSTRACT 
 
Geospatial Technology has developed at a significant pace over the past two decades and         
will play a key role in the development of the nations in the 21st century. In a developing nation 
like Myanmar where many people reside in the rural area and few live in urban areas, we require 
a very structural planning and procedure such that the developmental activities and infrastructure 
facilities are available for both urban and rural areas. The rapid expansions of urban areas are 
due to rise in population, economic growth and migration from rural to urban areas. This study 
explains an integrated approach of Geographical Information Systems and remote sensing, i.e., 
Geospatial techniques for assessment of land use/ cover dynamic of Shwepyithar Township 
located in the flat plain zone of Yangon Region. It aims to evaluate the spatial pattern of land 
cover changes and its effects on environmental resources of the study area. As the use of satellite 
imagery has become one of the strongest tools for analyzing land cover changes from 2000 to 
2015, Remote Sensing Techniques were used to classify the changes of satellite images. Google 
Earth Images were processed using Geographic Information systems (GIS). The result of this 
paper showed an increase in human settlement, industries, and paved road while decreasing in 
agricultural lands and urban green space. Most land cover change is now derived from factories 
and settlement and land use practices themselves also have major direct effects on environmental 
processes and systems. This paper may practically contribute to the planning of sustainable 
development of Shwepyithar Township. 
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                                               INTRODUCTION 
      Application of Remote Sensing technology have been identified and used as an important 

tool to monitor land use and surface changes. Satellite remote sensing collects multi- spectral, 

multi-resolution, multi-temporal data providing and monitoring the process of urban land cover 

changes. While land-use refers to the way in which land has been used by humans and their 

habitat, usually the functional role of land for economic activities become important. Land 

use/cover is two separate terminologies which are often used interchangeably (Dimyati et al., 

1996).  Land cover refer to the physical characteristics of earth’s surface, captured in the 

distribution of vegetation, water, soil and other physical features of the land, including those 

created solely by human activities e.g., settlements. The land use/cover pattern of a region is an 

outcome of natural and socio-economic factors and their utilization by man in time and space. 

Examples of land use include agriculture, urban development, grazing, logging, and mining. In 

contrast, land cover relates to the composition and characteristics of land surface elements 

(Cihlar 2000). 
     The existing economic activities attract migrants from other places. Therefore, population 

increased noticeably in Township and increased in economic growth and job opportunities. This 

caused an obvious change in the land use pattern of the Township. An attempt is made in this 

study to map out the status of land use/cover of one of the development blocks of the 

Shwepyithar Township in view to detect the land consumption rate and the changes that has 

taken place during the period from 2000 to 2015 using geospatial techniques. 

Aim 
     The aim is to evaluate the spatial pattern of land use/ cover changes and its effects on 

environmental resources of the study area. 

 Objectives 
     The main objective of the present paper is to analyze the nature and extent of land use/ cover 

changes in Shwepyithar Township in the past 17 years and to identify the main forces behind the 

changes. Other objectives are as follows: 

-to produce a land use / cover map from satellite imagery using unsupervised classification. 
      
            -to observe the dynamic factors encouraging land cover changes 

 -to study the categories of land use/ cover changes 
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 -to analyze the spatial patterns of land use / cover changes and 

            -to describe the causes of land use and Land cover changes. 

Materials and method 
     Landsat Thematic Mapper at a resolution of 30 m of 2000 and 2015 were used for land 

use/cover classification. The satellite data covering study area were obtained from global land 

cover facility (GLCF) (http://glcfapp.glcf.umd.edu:8080/esdi/) and earth explorer site 

(http://earthexplorer.usgs.gov/). These data sets were imported in ENVI Imagine version 4.8, 

satellite image processing software to create a false colour composite (FCC) and true colour 

composite (TCC). The sub-setting of satellite images were performed for extracting study area 

from both images by taking geo-referenced outline boundary of Shwepyithar Township block 

map as AOI (Area of Interest). Classified image pairs of two different decade data were 

compared using cross-tabulation in order to determine qualitative and quantitative aspects of the 

changes for the periods from 1990 to 2010.  Quantitative areal data of the overall land use/cover 

changes as well as gains and losses in each category between 2000 and 2015 were then 

complied. 

Field survey 
    Field surveys were conducted within the study areas to determine the major types of land use 

and land cover. The data was used in two aspects of the mapping of land use land cover. Firstly it  

aided in land use and land cover classification, by associating the ground features of a specific 

type of land use and land cover with the relevant imaging and spectral characteristics. Secondly, 

ground data was used for accuracy assessment of the developed land use and land cover maps. 

Study Area 
     Shwepyithar Township is one of the 45 townships of Yangon. It is situated to Yangon North 

District. The township is located between 16· 56'' and 17·06’’ north latitude and 96· 04’’ and 96· 

12'' east longitude in Figure 1. Shwepyithar Township shares borders with Mingalardon 

Township and Hlawga Natural Reservoir in the east, Hlaing River in the west, Insein Township 

in the south, and Hmawbe Township in the north. It consists of twenty three Wards and four 

Village tracts. The Shwepyithar Township is 66.18 sq. km and is 8.27 percentage of Yangon City 

Development Area. The Township comprises 23 Wards and 4 village tracts and it has emerged 

from Yangon City Extension Project. Among the Wards and Village tracts, Ward No.21 is the 
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largest which 17.769 sq.km in area representing 26.85 percent of the township’s area. Among 

them Wards No.17 is the smallest with 0.320 sq. km in area representing 0.49 percent of 

township’s area. The distance of the township from East - West is 5.7 km and north- south length 

is 18.67 km long.  

     Topographically, the township has no district relief through it has a low ridges in the east. 

However, it can be divided into two parts: (a) the eastern low ridges and (b) the western flood 

plain. There is a low laterite ridges in the eastern part of the township, which is the southern 

extension of the spur of Bago Yoma. It is about 15 m high and it dips towards the east to 5 m 

above sea level. The flood plain area occupies about two - thirds of the township and it is part of 

the Hlaing River Valley .The general elevation is 3 m to 5m, which slopes gently towards the 

Hlaing River. Shwepyithar Township lies Hlawga watershed and reservation in which hill and 

ridges in the east, and then the surface of the township is gently low and sloping down from east 

to west. Generally, the whole area of Shwepyithar Township is flat plain. Formerly, many 

streams have existed in the township. Most of them are now superimposed by the man - made 

drainage canals. Some are canalized and some are cover as the western boundary of the 

township, flowing from north to south. The five small streams namely Leingine, Theinchaung 

,Kyaugyaung, Tu Chaung and Tagugyan flow from east to west and join the Hlaing river. The 

smaller streams have no water in the dry season. 

     According to the Koppen’s climate classification, Shwepyithar Township experiences the 

tropical monsoon (Am) type of climate. As characteristics of the tropical monsoon climate there 

are distinct wet and dry season during the year. According to the total amount of rainfall from 

May to October it can be considered as a wet period whereas the period from November to April 

can be considered as a dry period. 

    Shwepyithar Township receives rainfall mainly from the summer monsoon period (the middle 

of May to October). It has annual total rainfall about 2501 mm. The maximum temperature is 

33.25 HC and the minimum temperature is 22.43 HC.   
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                                  Figure 1 Location Map of Shwepyithar Township 
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                                                     CHANGES OF LAND USE  

     Residential land use is the largest area of the total land use of Shwepyithar Township. It is the 

most dominant and significant land use type in this township. The area of residential land use is 

47.57 square kilometre. There are 23 wards, 4 village tracts and 57183 households in 

Shwepyithar Township. Except word No. 1, 4, 18, 22 and four village tracts, all the words in this 

township used for residential purpose. Ward No, 1, 4, 18, and 22 have less residential land use 

and industrial zones areas included in these wards. 

     Building for residential land use comprises brick house and brick wooden house. There are 

varieties of building sizes, which are huge, large, medium, small and tiny. Houses are 

constructed one to three stories. Most of the houses are two stories. 

     Residential land use is the greatest acreage of the total land use of Shwepyithar Township. 

The area of residential land use is 37.17 square kilometre (in 2010). In 2016, the area of 

residential land use is 47.57 square kilometre.  

      Agricultural lands, land used for exploitation of water resources, forest lands, mining lands 

and land used for other forms of primary production are included in this type. Agricultural land 

is decreased because of increase in residential area. Shwepyithar Township has 7.52 square 

kilometre of agricultural land in 2010. Shwepyithar Township has 7.51 square kilometre of 

agricultural land in 2016. 

       The second largest land use type of the total land is industrial zones. There are four 

industrial zone (1), (2), Thardukan and Watayar industry zone. The area of the industrial zone (1) 

is the same area and factories in 2010 and 2016. Out of these factories 110 factories are actually 

running in 2010. In 2016, 132 factories are actually running.  

       Zone (2) is also the same acres and factories with 2010. They are 54 plants in 2010, now 

there are decreased to 16 plants in 2016.Thardukan industrial zone is 11 plants in 2010, 9 plants 

in 2016. No changes are found in other industry zone.                                                                                                           

        Five large markets are located on Shwepyithar Township. They are Thirimarlar Market, 

Nawarat Market, Ngamauk Market, Patamya Market and Nilar Market. 

        In 2016, the new three markets are increased in Shwepyithar Township. They are – 

Amoekyi Market in ward No (9) , Thandin Market ward No (19) and (10) ward market. Because 

of these wards population gradually increased in 2016. Most of the shops are increasingly 

installed on both sides of the main roads.         
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         Most types of the increasing shops are Phone accessories and building equipment shops. 

Small markets a have also increased in every wards and village tracts. Land used for services are 

found along the main roads and streets.   

         Land used for public and government departments has also increased by building library 

(Lan Pya Kyal), lake for (fire station), Basic Primary School No (12) and Basic Primary School 

N0 (42) and Shrine in ward No (1). 

          Recreational land use in this township is also increased playground and parks in all wards. 

Township football playground is found in ward No (10). 

         The transportation land use of Shwepyithar Township includes railway transportation, road 

transportation and water way transportation. Especially, most of the people living in this 

township use road transportation. Most of the roads are repaired new concrete roads and there are 

10 bus lines for the township. 

 

CHANGES OF LAND COVER TYPES IN THE STUDY AREA 

                                                                 (2000 - 2015) 

  To study Land cover changes it is first necessary to conceptualize the meaning of change 

to detect it in real world situations. Land cover changes mean (quantitative) changes in the areal 

extent (increase or decrease) of a given type of land cover, respectively. In the case of land cover 

changes, the relevant literature distinguishes between two types of change, conversion and 

modification. Land cover changes are the result of natural processes such as climatic variations, 

changes in river channels, etc. However, most of the land cover changes of the present and the 

past are due to human action in the use of land. Therefore, this study mentions the land use/cover 

status and Land use/cover change. Land cover changes of Shwepyithar Township is situated by 

using the 2000 and 2015 Landsat 7 TM Index 132-46 and 47 (2000, 2015), Image classification 

in ENVI 4.7, Statistics computed from Auto - Reregistered Images. Quantitative data of the 

overall land use/cover changes as well as gain and loses in each category between 2000 and 2015 

were then compiled. 
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Figure 2 Landcover Status of Shwepyithar Area in 2000 Figure 3 Landcover Status of Shwepyithar Area in 2015 

                            (Based on Landset Thematic Mapper Satellite Imager) 

Table 2 Area and amount of change in different Land use / cover categories in Shwepyithar 

Township  

2000 Sq km 2015 Sq km 
Urban Green Space 19.0305 Urban Green Space 18.1251 

Agricultural Land 10.0629 Agricultural Land 8.0091 

Buildup  Area 56.232 Built Area 59.526 

River 1.2339 River 1.2339 

Water bodies 1.5507 Water bodies 1.2159 

Total 88.11 Total 88.11 

 

 4.1Land use/cover status 

      In the study area, Figure 2, 3 and Table 2 reveal that in 2000, about 21.6% or 19.0305 km2 

area of Shwepyithar Township area was under Urban Green Space, 11.42% or 10.0629 km2 
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under Agricultural Land ,63.82 % or 56.232 km2 under Built up Area, 1.40% or (1.2339 km2) 

under River, 1.76 % or 1.5507 km2 area was covered by Water bodies.. During 2015 the area 

under these land categories was found 20.56 % or 18.121 km2 under Urban Green Space, 9.10% 

or 8.0091 km2 under Agricultural Land. Under Built up Area was 67.56 % or 59.526 km2 and 

1.40% or 1.2339 km2 area by Water Bodies and 1.38% or 1.2159 km2 was covered by water 

bodies.   

                                         RESULT AND DISSCUSSION   
    Land use/cover change 

      The results obtained through the analysis of multi-temporal satellite imageries were 

diagrammatically illustrated in Table 3 depicts that both positive and negative changes occurred 

in the land use/cover pattern in the Shwepyithar Township area. A brief account of these results 

is discussed in the following paragraphs. 

    During the 15 years, the urban green space has decreased from 19.0305 km2 in 2000 to 18.121 

km2 in 2015 which accounts for -1.0322 % of the total township area. The agricultural land has 

been decreased from 11.42 km2 in 2000 to 10.0629 km2 in 2015. This decrease in agricultural 

land accounts for 2.3312% of the total Shwepyithar Township area. The settlement area (built-up 

area) has considerably increased from 56.232 km2 in 2000 to 59.526 km2 in 2015 which accounts 

for 67.56% of the total Shwepyithar Township area. The water bodies are also decreased from 

1.5507 km2 in 2000 to 1.2159 km2 in 2015 which accounts for 1.38% of total land cover area.  

Table 3 Area and amount of change in different Land use / cover categories in Shwepyithar 

Township. 

          

 Land use/cover 
categories  2015  

                                      
2000   

Change 
2015-2000  

 Km2 % Km2 % Km2 % 
Urban Green Space 19.0305 21.6 18.121 20.56 - 0.9095 1.0322 
Agricultural Land 10.0629 11.42 8.0091 9.10  - 2.0538 2.3312 

Buildup Area 56.232 63.82 59.526 67.56 +3.294 3.7389 

River 1.2339 1.40 1.2339 1.40 0.0 0.0 
Water bodies 1.5507 1.76 1.2159 1.38 -0.3358 0.3811 
Total 88.11 100 88.11 100   
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                                                              FINDINGS 

      The study conducted in Shwepyithar Township, in Myanmar advocates that multi-temporal 

satellite data are very useful to detect the changes in land use/cover quickly and accurately. The 

study reveals the major land use/cover in the Shwepyithar area. During the last 15 years the area 

under settlement area and built-up land including industrial zone have increased by 67.56% 

(59.526 km2) due to construction of factories, warehouses and new buildings on agricultural and 

urban green space while the area under vegetation land (urban green space) is decreased by 20.56 

% (18.121 km2) due to man-made destruction by which the vegetation land is converted into 

industrial zone and built-up land. The cultivated land (agricultural land) has also decreased by 

9.10% (8.009 km2). This shows that the land under agriculture is cleared and appeared extension 

urban settlement wards, the development of industries and commercial and infrastructural 

activities appeared. The built-up area is expanding within the township systemic wards and 

unchanged villages. The approach adopted in this study clearly demonstrated the potential of 

Geographic Information Systems and remote sensing techniques in measuring the change pattern 

of land use/cover in the township area.  

                                                     CONCLUSION 
     Shwepyithar Township is one of the townships included in the North Yangon District of 

Yangon Region. In Shwepyithar Township ten categories of land use can be found. Out of them, 

built up area (residential area and factories) has the largest area which occupies 47.575 square 

kilometer of total land use. In the study area, types of commercial are distributed scatter and are 

found in the roads, main streets and lanes. 
     Although Shwepyithar Township has typical semi urban characteristics; most of the lands in 

the township are now decreased in urban green space and agricultural land. Moreover, most of 

the farmlands are converted to settlement wards and industrial zones according to urban 

development plan. Some squatters with unplanned shops like construction material shop, car 

workshop, selling petrol and food shop are found along road side. Thus, it can be concluded that 

there might be environmental degradation because of the infective land use and land cover in this 

study area along road side. Therefore serious problem associated with rapid development such as 

additional infrastructure, informal settlements (squatters), pollution and scarcity of natural 

resources has to be studied carefully using Geospatial Technology. Geographic Information 

Systems and Remote Sensing data along with collateral data which help in analyze the growth 
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pattern and nature of urban sprawl. In urban expansion, open land is converted into residential 

area, industrial area, transport facility. 

 

                                             REFERENCES 

Balak, R., Kolarkar, As., 1993 Remote Sensing application in monitoring land use changes                

in arid Rajasthan. Int. J Remote Sens. 14(17), 3191-3200. 

Chilar J. (2000). Land cover mapping of large areas from satellites: status and research 

priorities. International Journal of Remote Sensing, 21(67): 1093–1114. 

Dimyati, M., Mizuno, K., Kitamura, T., 1996. An analysis of land use/cover change using the              

combination of MSS Landsat and land use map: a case study in Yogyakarta, Indonesia. 

Inter. J. Rem. Sen.17, 931–944 

Khin Khin Han, Khin Khin Htay and Aye Thein ; 2015 Changes in Land Use/Cover of 

Htantabin Township, Yangon Region Using Geospatial Techniques. 

Nyein Nyein Win;2009 Spatial Variation of Water Consumption in Shwepyithar Township, 

Yangon Division, PhD Thesis, Department of Geography, University of Yangon.  

Prakasam.C; 2010 Land use and land cover change detection through remote sensing approach: 

A case study of Kodaikanal taluk, Tamilnadu. 

Rawat J.S., Vivekan and Biswas ;2013 Manish Kumar Changes in land use/cover using 

geospatial techniques: A case study of Ramnagar town area, district Nainital, 

Uttarakhand, India. 

Winifred Sonny; 2009  Assessment on the Agriculture and Fisheries in Htantabin Township,         

Yangon Division, PhD Thesis, Department of Geography, University of Yangon. 

 

 

 

 

 



West Yangon University Research Journal 2020  Vol.8, No.1           88 
 

 
 
 

AGRO-ECONOMY OF NAUNG CHO TOWNSHIP 
Aye Aye Khaing Myint1,  Nilar Aye2, Hnin Ei Hsan3 

                                                                  Abstract 
 Naung Cho Township is situated in the tropical zone, lying on the northern Shan highland, higher 

than 1000 meters above sea level. Out of total population of 109,845, working population accounts for 
76.9% or 84,476 persons, of which 59.58% are agricultural workers that engaged in the cultivated area of 
161,892 acres .There are 22586 households  in that area, a household owns 7.17 acres, a person owns 1.47 
acres of cultivated land and 0.31 agro-workers per acre. Major ten crops occupy 103.78% of the township’s 
total sown acreage. According to the crop combination analysis, the entire the township is in multi-cropping 
region, Hsipu and Zayyat in 2-crop combination region, Butaryat, Kalakwe, Longyone, Naashio, Panghat, 
Taungyat, and Thabyeyay wards in 3-crop combination regions, 12 village tracts in 4-crop combination 
region, and others in multi-crop combination region. Therefore, the study area may be economically good 
with using special high yield type cultivation in future. 

Keyword: agro-economy, Naung Cho Township, tropical zone, Shan highland, crop combination 

 

                                                            Introduction 
  Most of developed countries were progressive from the agro-based economy. 
Similarly, Myanmar is also trying to become an agro-based industrial country from 
agricultural economy after 1988, according to physical setting and social factors affecting 
the use of agricultural land. In fact, agriculture is an economic activity and agricultural 
economics is influenced more by socio-economic environment. In agro-economy, 
agricultural economy as well as socio-economic elements must be studied, particularly 
the effects and the returns of man's agricultural activities. Interdisciplinary approach agro-
economy is concerned with the study of crop production and enhancement in crop 
productivity; with the objectives to study man-environment inter dependence, 
interactions, and relationships. Therefore, this paper emphasized, a certain area in which 
agriculture is being done are wanted to be studied, particularly in Naung Cho Township. 

Study Area 
 Naung Cho Township is situated in the tropical zone, lying on the northern Shan 
highland, higher than 1000 meters above sea level. Streams are abundant there and are 
perennial. Its climate is cool. These physical factors favor for development of agro-based 
economic activities of the township. 

Hypothesis 
 Naung Cho still exists as an agro-based township and majority of economic 
activities are associated with agricultural economics. 

Aim and Objectives 
 The main aim is to examine how much extent agriculture and its associated 
activities play an important role in the township's economy.  

 Objectives are: (1) to examine how many people are associated with agricultural 
enterprise, (2) to find the development of the township's agriculture, (3) to analyze the 
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crop productivity, and socio-economic development on agriculture development, and (4) 
to conduct a generalization on agro-economics of Naung Cho township. 

Methodology 
 Regarding means of crop production, crop production capacity, improvement of 
agricultural development and subsequent economic conditions, and socio-economic 
factors, the data will be collected from respective departments of Naung Cho Township, 
and through field work, by means of either face-to-face interviewing or delivering of 
questionnaires. Then the collected data are systematically processed into necessary forms 
and will be analyzed by using empirical technique, statistical, quantitative, qualitative 
technique,   Geographic Information System, tabular analysis, and graphical analysis.            

Physical Environment 
 Naung Cho Township is situated in the tropical zone, lying on the northern Shan 
highland. Generally the township lies above 2750 feet above sea level and it is located 
between north latitudes 21° 56' 2" and 22° 47' 55", and between east longitudes 96° 12' 
20"   and 96° 59' 33". It is at a distance of about 73 miles northeast of Mandalay by car 
road. It has an area of 1265.61 square miles or 809992 acres, and formed of 6 wards and 
35 village tracts formed of 255 villages. 

    
Figure 1- Location of Naung Cho Township 

Source: Myanmar Survey Department, Yangon 

                The western hilly region are higher than 3300 feet (1000 m) in its northern and 
southern extremities. East of the western hilly region lies the central lowland Hsihpu 
valley lower than 3000 feet (900 m). In this region the highest peak is Anaukkon Taung 
(4421 feet or 1348 m) lying 2.8 miles west of Yedwingyi. 

      Major drainage is Myitnge River, locally known as Namtu River or Dokhtawady.     
Another distinct streams are Nampon creek, and Nampanhse creek which flow into the 
Namtu River at a distance of 12.5 miles east of Naung Cho.  

              This study area has an annual rainfall of 1557mm, the maximum temperature is  
26.8°C, the minimum temperature is 16.26°C, and19.17°C,  in mean. The least relative 
humidity occurs in March with 57%  highest relative humidity in August and September 
with 85%   respectively.    
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Figure 2 and 3- Relief and Village Tracts of Naung Cho Township 

Source: Myanmar Survey Department, Yangon, STRM DEM 
 Red earth soil type covers about 35.7% and is found in the southern part. 

Mountain red earth is formed in association with red earth, mostly found in the southern 
and central parts and covers 40.3%,mountains yellow brown can be found in the north-
western and north-eastern parts, covering about 15.5%. Other soil type can be found less 
than 10 % of the township. The soil is best suited to garden cultivation. 

Human Environment                    
In 2019 population of the township was 109,849 persons. Out of the total 

population, 14164 persons (12.89%) are dwelling in urban wards and the remaining 
95685 persons (87.11%) in 35 village tracts. Population density of 87 persons per square 
mile, Taungyat Ward has the highest population density with 2598 person. Out of the 
total population, 25,687 persons (28.38%) are aged under 15 years. Population aged 15 to 
60 years accounts for 77,877 persons (70.9%).The old age above 60 amounts to 6,285 
persons (5.72%). Therefore, 77,877 (70.9%) are said to be working people in Naung Cho. 
Among this 10,766 persons (13.8% of total working population or 9.8% of the township’s 
population) are farmers. Among the total population in 2019 there are 721 persons are 
employed in education and support the agro-economy. Races and religion are also 
associated with agro-economy, majority of races are Danu (37.15%), Shan (33.11%), and 
Bamar (22.94%). Majority of religious are Buddhist (96.17%). 

Results and Discussions 
 General land use of the township is influenced not only by natural factors such as 
relief, soil, climate and natural vegetation but also by social factors. Within the township 
terrain is rugged in the northwestern part and along the eastern boundaries whereas it is 
mountainous in the northwest of the central portion, and in the southeastern part of the 
township, which are covered with mountain forests and mixed deciduous forests. 
Between these two mountainous regions lies the NE-SW trending valley, through which 
the Mandalay-Lashio Highway Road and the Railway line pass. Depending upon these 
physical factors, land use types of the township vary from place to place.  

The land use types can be categorized into five: wild forest land, cultivated land, 
forest land, uncultivable land, and virgin land. Out of the township’s area of 810,055 
acres, the largest area is occupied by wild forest, accounting for 60% or 481,574 acres, 
and as others, 161,892 acres or 20% by cultivated land, 125,119 acres or 15% by forest 
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land, 34,510 acres or 4% by uncultivable land, and 6,960 acres or 1% by virgin land. 
Generally large areas of all types are found in Dobin Village Tract and the small areas in 
the town’s wards, particularly the smallest in Naashio Ward.  

Agricultural Land Use 
 Out of the township’s total land of 810,055 acres, cultivated land ranks second in 
area after the wild forest and it occupies 20% or 161,892 acres. Most of agricultural land 
occurs in the NE-SW trending central valley. Current cultivated land totals 136,496 acres 
of which 95,743 acres or70.14%  is occupied by “Ya” land, 22,872 acres or 16.76% by 
garden land, 15,153 acres  or 11.1% by “Le” land, and 2,728 acres or 2% by Kaing-Kyun 
land.   

 
Figure 4 and 5- Land Use Types and Land used by Agriculture in the Study Area 
              “Le” land is distributed in irrigated areas by local dams, weirs, and reservoirs, 
and is used as double cropped ones. On the other hand, gardens occur on gentle slopes, 
Kaing-Kyun lands along the Namtu River and the streams, whereas “Ya” land is 
commonly and mostly found in all village tracts. Smallest agriculture lands in all types 
belong to the wards of Naung Cho.   

 Ya land occupies the largest area. Among the Ya land of village tracts, Thonze 
village tract has the largest Ya land with 5,223 acres and Kho-ong village tract has the 
smallest Ya land with 1,212 acres. Others with more than 5,000 acres are Banbway and 
Hsihsong, those with 3,000~4,000 acres of Ya land are Kongtha, Konggyi Ywama, 
Thayetkon, Ohmmakha, konggyi Myauk, Shwemotehtaw, and Mepok village tracts, and 
those with 2,000~3,000 acres amounts to 16 village tracts. 

The second largest is garden land, the largest area is occupied by Nyaungdauk 
village tract with 2302 acres and the smallest by Naarshio and Thabyeyay village tracts 
each with 4 acres. Other village tracts with more than 2000 acres of garden land are 
Kyinganaing and Ohmmakha. Those with 1,000~2,000 acres are Banbway, Thayetkon. 

The third largest belongs to Le land. Among the village tracts, the largest occurs in 
Thonze village tract with 1,868 acres and the smalleset in Anauk-kyuin village tract with 
15 acres. Other village tracts with 1,000~2,000 acres are Hsumhsai, Hsihsong, Kongtha, 
and Konggyi Ywama. 

Kaing-Kyun land is the fourth largest in areas. Among the village tracts, the 
largest kaing-Kyun land belogs to Inhpo village tract with 1,399 acres and the smallest to 
Kalakwe village tract with 2 acres. Other  with 100~200 acres of Kaing-Kyun land are 
Konggyi Ywama, Kyinganaing, Naungdaw, and Kho-ong. 
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Agricultural Inputs 
 Agricultural inputs refer to the size of land holdings, labour associated with 
agriculture, agricultural impletements, seeds, fertilizers, pesticides, on-site costs, and 
irrigation means. 

Land Holdings 
Land holdings refer to average acreage of cultivated land owned by individual 

person or by a household. As the entire township, a person owns 1.47 acres of cultivated 
land and a household owns 7.17 acres.    

   In 2019, there are 22,586 peasant households, 161,892 agricultural acres, and 
50,327 agricultural workers including peasants, associated workers, and livestock 
farmers. Average land holding is the largest in Nyaungdauk village tract with 19.73 acres 
per peasant household and is the smallest in Taungyat ward with 0.33 acre. If considered 
in groups, there are 9 village tracts with land holding acreage of more than 10 acres, 23 
village tracts/wards with land holding acreage of 5~10, and 9 village tracts/wards with 
land holding acreage of less than 5.  As agricultural land-holdings, there are 3,888 
peasants who occupy more than 10 acres each, 12,100  

peasants owning 5~10 acres each, and 6,598 peasants each occupying less than 5 acres. 

Table (A)  Land Holding Acreage per Household  in Naung Cho Township in 2019 

Sr Size of L.H. 
(Acre per ousehold) No. of V.T. Included Village Tracts 

1 > 10 9 
Nyaungdauk, Ahtet-Kyuin, Konggyi Myauk, 
Hsihsong, Ohmmakha, Kongtha, 
Konggyi Ywama, Yedwingyi, Hsipu 

2 5 ~ 10 23 Kho-ong, Pingti, Shwemotehtaw, Inhpo, Konsan, 
   Banbwaygyin, Kyuakkyi, Thonze, Ho-hko, Dobin, 
   Banbway, Kyinganaing, Naashio, Kalakwe,  
   Thayetkon, Thanbo, Mepok, Anauk-Kyuin,  
   Ngokhkale, Longwai, Nyantaw, Naungdaw, 
   Makhkinu 

3 < 5 9 Thabyeyay, Hsumhsai, Kanggyi, Taungshey, 
Longyone, Panghat, Zayyat, Butaryat, Taungyat 

        V.T.= Village Tract      L.H.=Land Holdings 
Source: Administrative Department, Naung Cho Township 

Agricultural Workers 
 Agricultural labors are conducted by peasants, livestock breeders, and those 
associated with them. In 2019 there are 22,586 peasants, 4,459 livestock breeders, and 
23,282 associated agricultural workers, totaling 50,327 farmers in Naung Cho. In reality 
agricultural density can make a comparison between agricultural population and 
cultivated area ( Ferenzi, 1938 and Trewartha, 1953). It is a better approach to study the 
agricultural land-use and its effect of a region like Naung Cho, which heavily relies on 
agriculture. The density shows the average labour force working on an acre or how many 
workers participate in agriculture on an acre. 
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Figure 6 and 7- Land Holding Sizes and Agricultural Density Conditions  

in the Study Area 
Of the township’s total population of 109,845, working population accounts for 

76.9% or 84,476 persons, of which 59.58% are agricultural workers. According to the 
result, it is known that the highest agricultural density is found in Taungyat with the value 
of 6.42 and the smallest density in Yedwingyi village tract with 0.18 people. 

            Table (B) Agricultural Density of Naung Cho Township in 2019 

No. 

Class  

(agricultural worker per acre) 
No of 
V.T Wards & Village Tracts Included 

1  High > 1.0 4 Taungyat, Zayyat, Butaryat, Panghat 

2 Medium 0.5 - 1.0 4 Longyone, Thabyeyay, Naungdaw, Taungshey 

3 
Low   < 0.5 

33 

Kanggyi, Hsumhsai, Makhkinu, Mepok, Dobin, 

Anauk-kyuin, Nyantaw, Thayetkon, Kalakwe, 

Kyinganaing, Thanbo, Longwai, Banbway, 

Inhpo, Ngokhkale, Pingti, Shwemotehtaw, 

Thonze, Konsan, Naashio, Ohmmakha,  

Kongyi (Ywama), Kongyi (Myauk), Kyaukkyi, 

Ahte-kyuin, Ho-hko, Hsipu, Yedwingyi,  

 Kho-ong, Hsihsong, Banbwaygyin, Nyaungdauk 

Source: Self-Calculation based on table (A) 

As shown in the table (B), 4 wards fall in the high class, (higher than 1 of 
agricultural density), which has more than 1 agricultural worker per acre, another 4 
village tracts in the medium class of 0.5~1.0 agricultural density, and majority of village 
tracts, particularly 33 in the low class of agricultural density group. These data show that 
there is shortage of worker in agricultural activities in the village tracts. 
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Traditional and Mechanical Inputs 
 Relief and edaphic-climatic conditions largely control the use of agricultural 
implements and machinery in an area (Singh & Dhillon, 2004). Depending on local 
topographic condition and social environments, traditional farm implements and 
moderately advanced agricultural machinery are being used.Today draught power has 
begun to be replaced by mechanical power. As draught cattle, there are 20,694 buffaloes 
and 46,623 cows in the township. All of tills in the list are made of wood. Among the 
village tracts, Hsumhsai village tract occupies moderately advanced agricultural 
machineries more than other village tracts.   

Irrigation Means    
   Due to insufficient rain, paddy has to be cultivated by means of irrigation, being 
supplied from the government or the private owned dams, reservoirs, and weirs.  As the 
total, there are 24 irrigation sources such as dams, reservoirs, and weirs. Of these, 13 are 
acres from the 11 private-owned dams, weir, and reservoirs, and of 9,863 acres from the 
government-owned ones.  With the help of irrigation from them, in 2019, 15,153 acres of 
monsoon paddy,18,051 acres of Ya paddy, and 880 acres of summer paddy could be 
cultivated. 

Table (C) Agricultural Tools and Machinery of Naung Cho Township in 2019 
Sr. Ward / Village Tract P+T Pair Tractor Push Tr. Th.Mac. C.Har. Pump Cart 
1 Zayyat 51 1 1 3  -   -  - 
2 Butaryat 271  - 2 2  -  - 10 
3 Taungyat 106 3 1 3  -  - 15 
4 Panghat 100  - 2  -  -  - 8 
5 Naashio 153 1  - 3  -  - 17 
6 Thabyeyay 191  - 2  -  -  - 20 
7 Kalahwe 572  - 4 5   - 1 320 
8 Dobin 508  - 3 6  -  - 328 
9 Ho-hko 462  - 8 7  - 1 237 
10 Kyaukkyi 411  -  - 3  -  - 115 
11 Banbwaygyin 388  -  - 5  -  - 94 
12 Konggyi (Myauk) 898  - 7 4  - 2 476 
13 Ahtetkyuin 650 2 4 6  - 12 172 
14 Thonze 1467 6 10 21 1 6 482 
15 Hsihsong 1272 1 1 6  - 9 192 
16 Thayetkon 378 5 2 5  - 3 15 
17 Thanbo 347  - 1 3  -  - 86 
18 Kyinganaing 564 1 4 5  - 3 165 
19 Nyaungdauk 390 4 3 14  - 2 182 
20 Kho-ong 434 1 1 2  -  - 22 
21 Anauk-kyuin 308 1 1 2  - 1 356 
22 Banbway 420 6 5 16  - 3 30 
23 Konggyi (Ywama) 1020 5 1 9 3 1 183 
24 Hsumhsai 1365 8 7 13 4 4 159 
25 Kongtha 1060 3  - 9  - 1 69 
26 Ohmmakha 920 3 4 7 4 5 392 
27 Pingti 425 3  - 5  -  - 157 
28 Hsipu 541 4  -  -  -  - 135 
29 Longyone 530 3  - 5  -  - 232 
30 Ngokhkale 467 4 2 2  - 1 133 
31 Konsan 603 5 3 6  - 2 63 
32 Nyantaw 711 7 5 2  - 3 155 
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33 Makhkinu 608 2 7 5  - 2 295 
34 Longwai 450 3 5 2  - 3 148 
35 Kanggyi 516 5 15 3  - 4 162 
36 Shwemotehtaw 408 2  - 4  -  - 167 
37 Mepok 455 1 1 2  - 1 242 
38 Naungdaw 363 2  - 2  -  - 12 
39 Inhpo 421 3 2 4  - 1 181 
40 Taungshey 480 4 4 2  - 2 317 
41 Yedwingyi 140 5  - 8  - 1 145 
  Total 21824 104 118 211 12 74 6689 
 Tr.= Tractor            Th.Mac. = Threshing Machine               
 P+T = Plough & Till          C. Har.  =Combined Harvester    

Source: Township Administration Office, Naung Cho 
According to the field data collected from Thonze, Konggyi Ywama, Hkemi, 

Shwemotehtaw, Ywathit, Kyaungkon, Banbway, Lwehkwin, Shwekyarin, Thabyedoe, 
Tayokekon, Zaygon, Naungdaw, and Hsumhsai villages, 90% of paddy farmers obtain 
pure strains chosen among the seeds of crops harvested in the previous season whereas 
only a few farmer use some hybrid pure seeds, delivered from the Department of 
Agriculture and Irrigation. 

Table (D) Irrigating Dams and Reservoirs in Naung Cho Township in 2019 
No Name Location Weir & Resr. Type, built of Owned by 
1 Ngwetaung Hsihsong Weir Concrete Government 
 2 Palaung Hsihsong Weir Concrete Government 
3 Darly Thonze Weir Concrete Government 
4 Kontein Ahtet-Kyuin Weir Concrete Government 
5 Ktwedat Ahtet-Kyuin Weir Rock Government 
6 Naung-aw Makhkinu Weir Earth Government 
7 Gelaung Nyaungdauk Weir Rock Government 
8 Myingyado Nyaungdauk Weir Rock Government 
9 Makhkinu Makhkinu Weir Rock Government 
10 Chaungpeik Ohmmakha Reservoir Earth Government 
11 Thayetkon Thayetkon Dam Concrete Government 
12 Gankaw Banbway Reservoir Earth Government 
13 Chaungtha Ho-hko Reservoir Earth Government 
14 Peinnegon Kanggyi Weir Rock Private 
15 Kandi Thonze Weir Concrete Private 
16 Marlin Hsumhsai Weir Concrete Private 
17 Kyuin Ahtet-Kyuin Weir Rock Private 
18 Shawngokto Hsumhsai Reservoir Earth Private 
19 Longkar Taungshey Reservoir Earth Private 
20 Ingyihke Taungshey Reservoir Earth Private 
21 Naunglon Mepok Reservoir Earth Private 
22 Mepok(Kazarhke) Mepok Reservoir Earth Private 
23 Knthayar Mepok Reservoir Earth Private 
24 Inwai-Yepaymyaung KonggyiYwama Reservoir Earth Private 

Source: Department of Agriculture and Irrigation, Naung Cho Township 
 
Seeds, Chemical Fertilizer, Pesticides, and On-site Cost 
  In use of chemical fertilizers, generally local farmers use commonly 2 
kinds of fertilizers about 2 bags each per acre of paddy; first 2 bags are spread in young 
plant stage and another 2 bags in pre-blossoming period. The chemical fertilizers 
commonly used are, those in brands of T-Super, Pale, Compound Composer, Palaungma, 
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Urea, and Globe. Besides, dry cow-dung is also spread   before cultivation. In order to 
protect and prevent the plants are sprayed with pesticide-water mixed solution.     

 Regarding on-site cost, it varies with crop variety. According to the field data, in 
Naung Cho township, the on-site cost per acre is about 400,000 kyat for monsoon paddy, 
about 170,000 kyat for summer paddy, 800,000 kyat for new plantation of sugarcane, 
about 400,000 kyat for old plantation of sugarcane, 270,000 kyat for sesame, 265,000 
kyat for groundnut, 400,000 kyat for pigeon pea, 150,000 kyat for maize, 250,00 kyat for 
green gram, 300,000 kyat for soya bean,  and 250,000 kyat for sunflower.  

Crop Production  
            Common crops are paddy, wheat, maize, groundnut, soya bean, sunflower, pigeon 
pea, green gram, panhnan, sesame, sugarcane, potato, flowers, vegetables, coffee, and 
fruits. Today cash crops are grown intensively .Basic  major ten crops occupy 103.78% of 
the township’s total sown acreage (161,892 acres). According to their importance, crops 
are described below. 

 Paddy is cultivated on yearly average of more than 30,000 acres, in the central 
basin. In 2019, it occupied 31,280 acres or 19.32% of the total net sown acreage. Of 
these, 97% of the total paddy sown acreage was monsoon paddy. The remaining 3% was 
the acreage of summer paddy.  Average production of the paddy is more than 1,000 acres 
in some villages.   

          Maize occupies the second largest crops and is grown largely in all village tracts, to 
get food of people or animals. Both grain-consumption maize and seed-production maize 
(seed corn) are grown either as mono crop or as in trim crop in groundnut and vegetable 
fields. The former is for local use and the latter for exporting to China. In 2019, it has 
22,930 acres. Today maize cultivation has become more popular in the township. 
Regarding maize-production, it has 3,294,737 baskets in 2019. As to the field data it is 
known that a maize farmer gained a profit of 125,000 ~ 200,000 kyats per acre.  

          Panhnan occupies the third largest sown acreage among the crops and is an oil 
crop, grown on Ya land to get edible oil. It is cultivated as mono crop. It has   25,180 
acres in 2019, represents 15.55% of the total net sown acreage. The total production of 
panhnan reaches 281,400 baskets. On-site cost per acre of panhnan was about 40,000 
kyats. Return from an acrea was130, 000 kyats so profit per acre was 90,000 kyats in 
2019.     

            Coffee is a commercial industrial crop and occupies the fourth largest area among 
the crops. Much expense for cultivation is not needed and yearly about 1,500,000 kyats 
per acre are certainly obtained as profit till 15 to 20 years later. As it is a perennial crop, a 
large capital amount must be input for at least five years. There are coffee-plantation 
acreage12, 864 acres in 2019. Out of the total coffee-planted acreage of 11,749 acres, 
only 43.83% or 5,150 acres are mature and could produce 1,084,590 viss in 2019. 
Banbway has the largest coffee acreage with 3,646 acres (28.34%) and Ho-hko occupies 
the second largest acreage with 1,050 acres (8.16%). Now-a-days, with the 
encouragement, loan, and other methodological aid of the government, the coffee farmers 
are trying to get improvement in thriving of coffee plants, under the guidance of 
Township Agriculture Department. 

             Sugarcane is included in commercial industrial crops and occupies the fifthth 
largest area among the sown acreage of the crops and mostly growing in Ohmmahka with 
11.72% total sugarcane-sown acreage. Main aim is to produce sugar from its molasses. It 
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has a total sown acreage of 12,300 acres in 2019.On-site cost per acre accounts for 
700,000~750,000 kyats. In 2019, could produce total output of 371,900 tons with average 
per-acre yield rate of 34 tons. 

              Groundnut is another important oil-seed crop and ranks sixth of all crops, 
occupying 6.52% of the total net sown acreage. Nyaungdauk grows it in maximum sown 
acreage more than 1,000 acres and occupying 11.9% of the total groundnut area. Both 
types of Pinbyant and Pinhtaung groundnut are grown systematically.  In production, it 
has   611,798 baskets in 2019. On-site cost per acre of groundnut was about 262,000 
kyats and per-acre return was 350,000 kyats so net gain accounted for 88,000 kyats. 
Generally the output is sold to the local oil mills. 

                 Pigeon Pea occupies the seventh largest crops. Banbway and Koggyi Ywama 
grow it in maximum sown acreage more than 1,000 acres and occupying 14.57% of it’s 
the total.  The production cost was about 70,000 kyats and the profits was estimates about 
45,000-55,000 kyats per acre. In 2019, it  has a total sown acreage of  8512 and could 
produce 109635 baskets . 

                 Wheat occupies eighth largest of all crops, occupying more than 7,000 acres. 
Thonze village tract that grown more than 1000 acres(15.55%) of total wheat sown 
acreage. In production, it has   267,236 baskets in 2019.   Net gain accounted for 70,000 
kyats per acre.   

                  Soya Bean is another important crop for local consumption   and occupies 
2.78% (12,300acre) of the total net sown acreage in2019.Mostly growing in Thonze with                                                                                                                                                                           
14.25% (4497 acre)of the  total soya bean sown acreage and could produce 56729 
baskets. By growing it, a famer costs about 120,000 kyats and gain profit about 80,000 
kyats per acre. 

                    Sunflower is grown in all village tracts except Zayyat, Naashio, Hsumhsai 
and Hsipu. Formaly it was grown on ya land as mono crop seperately, as commercial 
crop.  Among the village tracts, Kyiganaing, Nyaungdauk and Thayetkon grow it in 
maximum about 2000 acres (53.63%) of the total sunflower acreage. In production, it has 
137,628 baskets in 2019. Farmers have become more interested in cultivation of 
sunflower because of the increased output in 2018. 

 
 

Conclusion and Recommendations 
According to physical setting and social condition, it can be said that the study 

area is in favour of cultivation. There are 10main crops; especially rice and edible oil 
(groundnut, sunflower, panhnan and soya bean) are mostly cultivated. The subsistent 
efficiency index for rice (187.72) shows that the production of rice, exceeds the need of 
the consumption of the entire township by 87.72%. The subsistent efficiency index for 
edible oil (177.92) indicates that the edible oil production of Naung Cho township 
exceeds the need of the consumption of the entire township by 77.72%.The result coming 
from modernization analysis reveals that the degree of modernization in agro-economic 
activity  is exceptionally high in Taungyat   with 512.43%, is very high in Hsumhsai 
village tract with 314.32%, is high in Zayyat ward with 213.73%. 

According to the productivity efficiency analysis, the indices for paddy, the 
most important crop, describe that it is higher in the village tracts and wards located in the 
central valley. According to the analysis by crop combination method, Naung Cho 
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Township falls in multi-crop cultivated region. Regarding two basic elements of agro-
economy (land-holding and number of working agricultural population per acre), results 
1.47 and 0.31 that indicate each of farmers or associated workers possesses 1.47 acres for 
farming, and that there are 0.31 people who are doing farm-work on an acre. 

Regarding crop combination, the analysis indicates that the entire the township is 
in multi-cropping region, Hsipu and Zayyat in 2-crop combination region, Butaryat, 
Kalakwe, Longyone, Naashio, Panghat, Taungyat, and Thabyeyay wards in 3-crop 
combination regions, 12 village tracts in 4-crop combination region, and others in multi-
crop combination region. Finally the conclusion can be drawn that Naung Cho is trying to 
rise up the agro-economy from the sufficient level to the export level of production in the 
10-major crops. 

In this township 70% of total acreage under all crops (161,892 acres) is 
usually grown in summer and rainy season and 30% in winter season. So, some of 
temperate cash crops tolerable to its winter temperature should be cultivated by using 
green houses that can protect from the fall of winter fog. Coffee sown acreage accounts 
for 11,749 acres about 44% only can produce coffee.   Besides, within the five years 
coffee-planters needs income for their food and other consumption. This means a large 
amount of capital is needed. Therefore, they should be encouraged by supporting their 
needs either by the government or by the national entrepreneurs. Finally it is proposed 
that more intensive and extensive labour force should be input in agricultural work. Local 
farm worker associations should be formed and should solve together the agricultural 
problems. If so, it will raise the production of farm produce and upgrade the agro-
economy of the township. 
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THE SUPPORTING FACTORS FOR TOURISM OF INLE LAKE REGION, 
NYAUNGSHWE TOWNSHIP, SOUTHERN SHAN STATE 

Hnin Ei Hsan1, Nilar Aye2, Aye Aye Khaing Myint3 

Abstract 
 This study examines the supporting factors effecting on tourism of Inle Lake Region, Nyaungshwe 
Township, Shan state that is one of the tourist attractive destinations in southern Shan State. The supporting 
factors include physical factors, socio-cultural factors and economic factors. Physical factors provide the 
tourism industry as the natural  attractions (national limestone caves, springs, reserved forest ect ---), social 
cultural factors support as the cultural attractions (lifestyles of local people, religious and historical building 
etc ---), accommodation, accessibility and traditional economic activities provide the development of 
tourism industry in the study area as the economic factors. The tourist arrivals and tourism revenues are 
important indicators for the development tourism industry of a country.  

Key words: tourism, Inle Lake, Nyaungshwe, tourism industry, accommodation, accessibility 

Introduction 
 Tourism development of Inle Lake located in Nyaungshwe Township, southern 
Shan state is depended on the supporting factors such as physical, socio-cultural and 
economic factors. Tourism is a synonym for “Touris Industry”. It can define the whole 
business of providing hotel and other accommodation, facilities and amenities for those 
travelling or visiting or staying in a place for a relatively limited period primarily for 
pleasure (Audrey N. Clark, 1992). Tourist industry is the international travel business and 
is called the “Smokeless Industry”. 

 Inle Lake tourism area attracts tourists not only by the riches of its natural 
resources and beauties, but also by its interesting lifestyles of national races and cultural 
heritage with numerous amazing attractions. In addition, the moderate climatic conditions 
and varied topography are the favourable factors to make a renowned year round tourist 
destination in Myanmar. 

 Inle Lake is easily accessible by car or by railroad or by airway from Yangon, 
Mandaly, Bagan-Nyaung U directly or via. There are comfortable accommodation 
facilities in the study area that is popular among the locals as well as the international 
tourists. Therefore, the international tourists take more and more interests in the study 
area. 

 Above these, attractions and tourism-related infrastructures are essential 
supporting factors for tourism of Inla Lake region. Therefore, this research studied and 
analyzed on the effect of the supporting factors related to tourism on the development of 
tourism industry in Inle Lake region from the geographical point of view. 

Field of Study 
 This research paper studies on a part of human geography. 

Aim and Objectives 
 The main aim of  this research paper is to study and analyze on the supporting 
factors related to  tourism of Inle Lake region from the geographic point of view. The 
objectives are 

- to examine the existing tourist attractions of the study area. 

                                                 
1 Lecturer, Dr., Department of Geography, West Yangon University 
2 Associate Professor, Dr., Department of Geography, West Yangon University 
3 Professor, Dr., Department of Geography, West Yangon University 
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- to highlight the importance of accommodation and accessibility in tourism and 

- to analyze the development of tourism industry in the study area. 

Materials and Methods 
 Applicable primary and secondary data have been used in this research paper. 
Primary data were obtained from field observations, questionnaires and structured 
interviews with international tourists, the local people and travelers, stakeholder, 
personnel of departments and organizations. 

 Secondary data were derived from libraries and internet websites. Other 
applicable data and information related to this study are obtained from concerning 
departments and organizations such as Department of Agricultural Land Management and 
Statistics (DALMS), Ministry of Hotels and Tourism in southern Shan State and tours 
agencies, etc . Spatial data have been taken from topographic map. For the discussion of 
this research paper, deductive and inductive ways are considered. 

 The obtained data were presented, processed and required graphical presentation 
are made. 

Study Area 
The Inle Lake is located in Nyaungshwe Township, Southern Shan State. It is 

situated in the northern part of Nyaungshwe Plain (Inle Plain). The eastern and western 
boundaries of Inle Plain are delineated by the 3000 feet and its  northern limit coincides 
with the northern boundary of Nyanungshwe Township whereas its southern limit  
extends to the southern end  of the Inle Lake. Therefore the Inle Lake region is located 
between North latitude 20°15’ and 20° 45’ and between east  longitudes 96° 49’ and 96° 
58’ in fig(1.1). It has an area of 77.71 sq km (30sqmiles). Inle Lake possess a north- south 
elongated shape. 

   
Figure (1)Location of Nyaungshwe Township, Taunggyi District, 

Southern Shan State in Myanmar 
 Source : Myanmar Survey Department, Yangon 
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Favourable Climate 
Climate, weather and tourism are interconnected in many different ways. Weather 

and climate information is of interest to both tourists and the tourist industry. The tourists 
and tourist industry need weather and climate information before, during and after the 
vocation (or) travelling period. The average mean temperature of Inle Lake region is 
25.93°C, with the average mean temperature of the coldest month (December) and the 
hottest month (April) are 22.64°C and 29.3°C respectively. The total average rainfall is 
28.95 inches. Hence it experiences Humid subtropical climate Cwa Type. 

    
 

Figure (2 ) Location of Inlae Lake in Nyaungshwe Township 
Source : Myanmar Survey Department, Yangon 
 

Social Factors 
 Social factors are one of the important factors for the development of tourist 
industry in Inle Lake region, especially for ethnic tourism and cultural tourism as well as 
ecotourism. “Ethnic Tourism is when travellers choose to experience firsthand the 
practices of another culture and may involve performances, presentations and attractions 
portraying or presented by small, often isolated indigenous communities”. (Dr. Giana 
Moscarde, Jame Cook University, Australia). 

Population 
 Population is one of the important factors in studying tourism. However, ethnic 
groups and their unique life style is more important than the numbers of population. 
According to the population data of 2019, the total population of Nyaungshwe township 
was 173, 642 person. Nyaungshwe township is composed of 1 tours, 8 wards, 35 village 
tracts and 445 villages. In 2019 the density of population in the whole township was 309-
29 persons per square mile. Nyaungshwe township the numbers of urban population and 
rural population were 13951, persons(8..03%) and 159, 691, persons (91.9%) 
respectively. The male population was 85826 person (49%) and female population was 
87816 person (51%). Therefore the gender ratio of the  township is 49:51. 

Ethnic Groups 
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 Ethnic groups living in Inle Lake region are very important for the development of 
tourist industry because globetrotters and local travellers are interested in their life styles 
and their colorful customs. In 2019, the main ethnic groups living in Inle Lake region are 
Bamar, Shan, Pa – O, Danu, Intha, Taung-yoe and Kayah. Few racial groups are Kachin, 
Kayin, Mons, Chins, Lahus and Yakhine. Intha ethnic group living in the township was 
the largest group with 119, 946 persons (69.01%)and Pa-O were the second largest people 
wish 23526 persons (13.57%). The third largest group was Shans with 11616 persons 
(6.68%). The fourth group was Bamars with 9838 persons (5.69%). In the study area, the 
four major national ethnic groups that draw attention of the tourists are Intha, Pa.O, 
Taung-yoe and Danu. These ethnic groups and their life style attract the travellers 
especially international tourists. 

Religions 
 Myanmar is predominantly a Buddhist country, which is one of the tourist 
attractive elements. Although there are different religions in the township, the number of 
Buddhists is about 173363 person (99.8%) of the total population, the Hindus is 134 
person (0.07%), the Christian is 77 person (0.04%) and the Islam is 68 person (0.03%) 
respectively in the study area. There are several Buddhist meditation centers such as 
Mahasi and Moegoke meditation centers. 

Institutional Factors 
 The institutional factor for the study of tourism considers the various 
intermediaries and institutions that perform tourism activities. It emphasizes institutions 
such as the travel agency. Recently, the destination area has tour and travel agencies and 
trekking tour services for the processes of tourism industry. Hotels, motels and 
guesthouses are managed by Ministry of Hotels and Tourism. Historical, cultural and 
religious structures have been conserved by Ministry of Culture. Tourist attraction sites in 
Inle Lake region are most peaceful and are safe areas from the administrative point of 
view. Security cameras and  CCTVs have been installed at some hotel and motels. 

Cultural Factors 
 The cultural factors within the study area can attract both domestic and 
international visitors. Cultural and historical attractions include places of worship, 
monuments, arts and crafts, music and dances, traditional festivals, historical and 
religious building with local architecture, food and other local produce and so on. 
Creating a relation between the visitor and the local community is an important feature of 
cultural tourism. There are many cultural and historical attractive places in Inle Lake 
region. The major cultural and historical attraction sites are as follows. 

Floating Garden Agriculture 
 Floating garden agariculture has been practised on the floating islands of Inle 
Lake. Floating islands can be classified into two types (1) natural floating island and (2) 
man made floating islands. The swampy areas covered with reeds, weeds and long 
grasses in the near shore area of the Inle take can be regarded as natural floating island. 
The floating garden agriculture is found only in Myanmar, in other words this type of 
agriculture is very rare over the world and most of the tourists are interested in floating 
garden agriculture. 
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The Phaungdaw Oo Pagoda 
 The Phaungdaw Oo Pagoda is situated in Inle Lake: one of the most dazzling and 
magical places in Aisa. It is held in a grand celebration for 18 days usually fall in October 
(Sometimes in September). Four Buddha images out of five from Phaungdaw Oo Pagoda 
are taken on royal barge and conveyed around 14 villages of the Lake. 

 Among the dance shows and funfair, the most interesting event of the festival 
especially for foreigners is their boat race due to their unique leg rowing. It is the one and 
only place in the world that one can see such marvellous act. This year Phaungdaw Oo 
Pagoda festival will begin on 26th September and end on 13th October. 

 

 

 

 

 

 
 
Accessibility 
 Attractions alone cannot bring in the tourists, accessibility also plays an important 
role. A place, which is easily accessibility, is more attractive to tourists. Having better 
accessibility means having a well-developed transport network. There are four modes of 
transport in the study area, namely motor roads, rail road, water way and air ways. 

Communication 
 Communication is a vital role in tourist industry of every nation. In modern days 
the age of Information Technology, the role of post office, telegraph, microwave 
telephone, fax, telex, internet and public media progressed and email has become 
important. 

 Postal service system is similar to other towns and is now running services in Inle 
lake region.  The service system is similar to other towns, which consist of telephone, 
money postal order and registered letters. A part from the auto phones, a modern 
telephone system, public card phone ( i- e,  GSM, CDMA, WCDMA, Telenor) can be 
used in the towns and most of the village in  the township. Internet and email 
communications are mainly available in Inle lake region. 

 The domestic or foreign tourists can easily acquire any information and send 
emails worldwide . The phone call through internet has been increasing at the different 
tourist destinations. 

 

Plate 1. Floating Garden on Inle Lake 
Source: www.canstockphoto.com  

 

Plate 2. Floating Garden on Inle Lake 
Source: www.canstockphoto.com  

 

Plate 3. Phaung Daw Oo Pagoda in Inle Lake 
Source: www.inlelaketravel.com  

 

Plate 4. Phaung Daw Oo Pagoda in Inle Lake 
Source: www.inlelaketravel.com  

 

http://www.canstockphoto.com/
http://www.canstockphoto.com/
http://www.inlelaketravel.com/
http://www.inlelaketravel.com/
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Accommodation 
 Accommodation is one key component of facilities provided for tourists. Since 
most of the visitors are staying in hotels and guesthouses, lodging and food service 
activities are enormous in economic importance.  Many lodging places provide meeting 
rooms, restaurants, bars, entertainment and other activities and facilities. Lodging and 
food services are motor essential supply components of tourism industry. 

 Different forms of accommodation are available to the tourists. In general 
traditional practices still remain, but only to a small extent. Tourists can also have 
functional forms of accommodation such as rental apartments. Inle lake area is located at 
the center of southern Shan State tourism zone. 

 Taunggyi, Nyaungshwe, Pindaya, Kalaw and Aungpan Township are included in 
this zone. A hotel was established in 1992 and a second one is 1993. In 1992 and 1993 
hotel can be found in Nyaungshwe Area. The Ministry of Hotel and Tourism launched the 
visit Myanmar year in 1996. A total of 103 hotels were established during the period 
between 1992 and 2019. Generally the room capacity of each hotel is very small and 
50.49 percent of hotels in this area have less than 25 rooms. Hotel with many bedrooms 
came into the built in the lake area after 1996. By observation, the number of rooms (25-
50) is 34- 95 percent and the number of rooms (51-75) is 9.71 percent and the number of 
room (76-100) is 1-94 percent and the number of rooms (101-125) is 2-91 percent 
respectively . Novotal Myat Min Inle Resort with 121 rooms is the biggest and Inle 
Resort with 104 rooms is the second biggest and Sanctun Inle with 97 rooms is the third 
biggest in Nyaungshwe Township.  

Table (1) Room Capacity of Hotels in the Nyaungshwe Township 

Sr No No. of Rooms Hotel Percent 
1 Less Than – 25 52 50 – 49 
2 25 – 50  36 34 – 93 
3 51 – 75  10 9 – 71 
4 76 – 100  2 1 – 94 
5 101 - 125 3 2 – 91 
Total 103 100 

Source: Annual Report of Township Administration office, Nyaungshwe Township in 2019 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 6. Inn Heritage Lodger Spain, Inle Lake 
Source: www.Asoda.com  

 

Plate 5.Amata Garden Resort, Ywama  
Source: www.booking.com  
 

http://www.asoda.com/
http://www.booking.com/
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Analysis on Tourist Arrivals in the Inle Lake Region 
 Tourist arrivals are the most widely cited indicator of development in the 
township’s tourism industry. In southern Shan State, tourist industry is developed in only 
four townships namely Tuunggyi, Nyaungshwe, Kalaw and Pindaya Townships. Among 
them, Nyaungshwe Township has the largest number of foreign visitors (75.25%), 
followed by kalaw (10.8%), Taunggyi (10.5%) and Pindaya (3.5%) Township. Overall, 
visitors from Canada, Germany, British (45%) followed by Brazil, Swedish and France 
(30%)/. 

 The international and domestic tourist are staying at licensed hotels, motels, inns 
and guesthouses in Inle Lake region Nyaungshwe Township.  International tourists must 
stop for the night in licensed hotels, motels, inns and guesthouses, but most of the local 
travelers and pilgrims tend to stay at monasteries in Inle lake region, Nyaungshwe 
Township and at their friends, and relatives’ houses. Therefore, only few families and 
business persons tend to stay at licensed hotels, motels, inns and guesthouses in the study 
area. 

Responses of tourists on Tourism Related Supporting Factors 
 This study is based on the responses to the questionnaires and interviews asked by 
the researchers to foreign and domestic tourists who have recently visited the Inle Lake 
region, Nyaungshwe Township. This survey carried out purposively to know the 
intentions and perceptions of the visitors on the supporting factors in Inle Lake region 
related to  tourism. 

Response of International Tourists 
 Apart  from government policies, such supporting factors as topography, Socio-
cultural attractions, weather conditions, transportation and communication facilities, 
available cuisine, the attitude of native people to the visitors and services offered to the 
visitors are important for the development of tourist industry. Concerning the attitudes of 
the native people, full percent of the respondents were satisfied. About 99 % was satisfied 
with hotel facilities and 95% was satisfied on services provided. Communication 
facilities, however about 20% was not satisfied. The high percentage of the respondents 
was not satisfied with the existing communication facilities which were due to extremely 
high rates charged on phone calls. 

 The attraction site to foreign visitors is observed by three types. They are natural 
scene sites, cultural historical sites and human made sites. There are 50% who are 
attracted to natural scene site, 35 % is cultural, historical site and 15% is human made 
site/ 

 

Plate 7. 81 (I) Inle, Nyaungshwe Township,  
Source: www.Booking.com  

Plate 8. Nyaung Shwe City Hotel  
Source: www.tripadvison.com  

http://www.booking.com/
http://www.tripadvison.com/
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 The travellers’ spend period in Inle Lake can be grouped into six ; one-day 
spending, Two-day spending,  Three-day spending, four-day spending , seven-day 
spending and eighteen-day  spending . About 30% spend three days in Inle Lake during 
their visit, 25% spends four days and 15% spends seven days and 5% spends eighteen 
days. 

 There are some more suggestions on Inle Lake Tourism Industry given by 
international tourists.  

 There are some suggestions to have more signposts and signboarts in English, 
some expect better  condition of roads, some expect to be more development in 
Telecommunication and Internet, some would like to talk to local people in English and 
some thought bus transportation cost is expensive. 

Table 2. Percentage of Attraction Site in Inle Lake 
 

 

 

Source; Field Survey in 2019 

      
 

 

Source; Based on Table 2 
Figure.  3.  Percentage of Attraction Site in Inle Lake 

Responses of Domestic Tourists 
 The responses of domestic tourists visiting Inle Lake region are different from 
responses of foreign tourists. The main factor that  motivates the domestic tourists to visit 
the study area is to pay homage to the famous pagodas and Buddha images as responded 
by 85% of the total interviewed. About 15% come for good site for leisure. Among the 
religious structure, Myinmahti Natural Cave Pagoda and Phaungdaw Oo Pagoda is the 
most attractive to the local visitors and there are several attraction sites in Inle lake. The 
most attractive sites to local visitors are cultural heritage site, natural scene, human made 
and others. It has 35% of visitors being attracted to cultural heritage site, 25%  attracted to 
natural scene, 30%  attracted to human made and 10% attracted to other factors. 

 As a result, the perceptions of international and domestic tourists on the tourism 
related supporting factors are mostly positive. Inle Lake can easily be accessible by car 
and by railroad or by airway from Yangon, Mandalay, Bagan Nyaung U directly or via as 
well as by airways via Heho  Airport. There are comfortable accommodation facilities in 
all tourist destinations of the study area that is popular among the locals as well as the 
international tourists. Therefore, the international tourists take more and more interests in 
the study area, which are endowed with natural resources and abundance of scenic 
beauties, cultural heritages and places of interests for various kinds of visitors, 
environments as well as researchers. 

 

Attraction Site 

Natural Scene 50% 

Cultural Historical  35% 

Human Made 15% 
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Table 3. Percentage of Attraction Site in Inle Lake  
 

Source; Field survey (2019)  
 

 

 

 
 

 

 

 

 

 

 

 

Source :  Based on Table 3 

Figure 4. Percentage at Attraction Site in Inle Lake 
 

Findings and Suggstions 
 Inle Lake is located in the heart of the Shan Plateau. It is a beautiful high land 
lake, 900 meters above sea level. The lake  is 22  km long and 10km across and inhabited 
by many different ethnic nationals of the area. The Intha are the lake dwellers who are 
unique for their leg rowing. Leg rowed traditional boats are the main ceremonial 
attractions of the Inle Lake. It attracts tourists not only by the riches of its natural 
resources and beauties, but also by its cultural heritage with numerous amazing 
attractions. In addition, the moderate climatic conditions and varied topography are the 
favourable factors to make a world’s renowned year round tourist destination. 

 Tourist industry development of Inle Lake region depends on the supporting 
factors especially physical factors (natural based tourist attractions) and the cultural 
factors (lifestyle of local people) and economic factor (accommodation). Therefore, 
cultural tourism and nature based tourism are the main streams in Inle Lake region. 

 Inle lake region is a clean and ideal tourist destination well known for its 
picturesque landscape, pleasant climate, hospitality of local people and interesting place. 
Therefore, Inle lake region, Nyaungshwe Township is a very interesting place among the 
globetrotters and domestic toursits in the study area. There are comfortable 
accommodation facilities in all tourist destinations of the study area that is popular among 
the locals as well as the international tourists. 

Attruction Site 
Cultural heritage 35% 

Humen – made 30% 
Natural Scence 25% 
Other 10% 
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 Overall, Inle lake region, Nyaungshwe Township has a high potential in growing 
tourism sector because of  its supporting factors such as natural and cultural attractions, 
better hotel services and good transportation network yet it is impeded by the weakness in 
communication sector and internet connection.  

Conclusion 
 Inle Lake is situated in the region of highlands lying over 900 meters (2880 feet) 
above sea level and is surrounded by mountains. Inle Lake is a beautiful lake having 
special attraction for overseas visitors and accordingly local dwellers and people 
concerned are responsible for preserving the area as a natural and cultural interest. 

 The weather condition of the Inle Lake area for the whole year is much better than 
other places in Myanmar. There are no great seasonal variations around the lake area. 
This attracts oversea tourists to the Inle Lake. Most of the foreign visitors came from 
British, Germany and Canada while there are a small number of tourists from 
Switzerland, US A, Ireland, Israel and China. People from all over Myanmar also visit the 
Inle Lake. Generally, the numbers of tourists decrease in the rainy season. Local 
inhabitants, authorities concerned and entrepreneurs of tourism industry are responsible 
for sustainable development. 
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LAND COVER AND LAND USE PATTERN CHANGES IN  
KYAUNGGON TOWNSHIP, AYEYARWADY REGION 

Nilar Aye1,  Hnin Ei Hsan2, Aye Thein3 
Abstract 

 This research paper studies the changing of land cover and land use 
pattern in Kyaunggon Township by using remotely sensed data. Being a deltaic 
area, the entire Kyaunggon Township is indeed a low lying alluvial plain, more 
properly  a meandering plain with old meandering features with remnant of old 
river channels and swamps. In the study area the land cover changes were studied 
for 1990, 2005 and 2015. The types of land use recorded by Department of 
Agricultural Land Management and Statistics (DALMS), shows that the area of 
the reserved forest and protected forest in Kyaunggon Township are not found 
between the observation periods from 1999-2000 and 2005-06 to 2015-16, 
although 988 acres which is far from the area of the bamboo dense cover as 
revealed by the GIS/RS images. Generation of the cultivated (le) area by the 
GIS/RS method is mixed due to the prevailing fallow lands of le which may be 
taken as bare lands in the images. In addition the estimation of the built up area is 
difficult because these areas are mixed bamboo related forest areas especially 
around the settlement area. Therefore, the application of GIS/RS methods are to 
best estimate the temporal and spatial changes of the land use and land cover 
particularly cultivated land cover in the whole of Kyaunggon Township from the 
standpoint of natural resources management.  

Keyword: Land cover, land use pattern, remotely sensed data, deltaic area, low 
lying alluvial plain, meandering plain 

 
Introduction 

One of the prime prerequisites for better use of land is information on existing 
land use patterns and changes in land use through time. Land use data are needed in 
the analysis of agricultural processes and problems that must be understood if living 
conditions and standards are to be improved or maintained at current levels. Remote 
sensing techniques can be used effectively to complement surveys based on ground 
observation and enumeration, so the potential of a timely and accurate inventory of 
the current use of the Department of Agricultural Land Management and Statistics 
(DALMS) now exists. 

Study Area 
Kyaunggon Township is situated in the heart of the Ayeyarwady Region, 

bounded by Yaykyi and Kyonpyaw townships in the north, Einme and Pantanaw 
townships in the south, and Thaboung and Kangyidaunk townships in the west. It lies 
between North Latitude 16°53′30″ and 17°13′00″ and East Longitude 94°58′30″ and 
95°20′00″. It comprises of three wards and 65 village tracts.  

Being a deltaic area, the entire Kyaunggon township is indeed a low lying 
alluvial plain, more properly a meandering plain with old meandering features in a 
general north to south direction with remnant of old river channels and swamps.  
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The topographic feature of KyaunggonTownship is characterized by flat 
alluvial plain. This township is located under 50 feet above sea level. Especially the 
village tracts located on the northwestern part of the township such as Kinmon Chon, 
Hleyloneaing, Tumyaung, Nyaunchetauk, Magyinsin, Lahakyaik, Sakangyi, 
Bywantgyi, Kon Sabeyon, Zeengu, Wetchaung, pantawyoe, Kyonparyo, Seikpuni, 
Kangalay, Thegone, Saeyon, Hleseik and Yetargyi village tracts are very low areas. 
These areas are annually flooded by Daga River in the rainy season, where mayin 
species of paddy are well grown.  

As it is on a flat land, Kyaunggon Township is the riverine area of the Daga 
River together with many creeks. Daga River is a main river and also the main 
tributaries of Ngawun River. It is found in the middle part of the township and flows 
from northeast of southwest. 

As Kyaunggon Township lies between north latitudes 16°53′30″ and 
17°13′00″ the temperature is high throughout the year and the experiences a tropical 
monsoon climate, having fairly abundant rainfall. 

          
Source: Topo Maps 1:50000 Scale, DEM (30 meter resolution) 

Figure 1 and 2- Location and Relief of Study Area 

Research Problem 
 In the study area the land cover and types of land use are temporarily 
changed.. 

Aim and Objectives 
The aim of this paper is to examine the geographic factors for encouraging the 

land use pattern changes and to reveal the change detection maps of study area. 
The objectives are to estimate land cover areas that derived from the 

application of GIS/RS methods and compare the official documents and the data using 
by GIS/RS methods.  
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Data Collection 
 Different types of reference dataset were used in the land cover classification 
process. The main reference dataset were country-wise data such as 1:50,000 scaled 
topographic map, very high resolution Google Earth data, and ground truth data 
collected from field survey in 2015.  

Data Collection Method is used to stratify sampling method and random 
sampling method. Object Based Image Classification has been used for spatial and 
temporal variations of land cover/ land use.  

Classification Methodology  
In order for an automated classification algorithm to associate pixel values 

with the correct land cover category, the inputs from the reference data were used. 
This procedure was referred to as supervised classification. There are several types of 
statistics-based supervised classification algorithms. Some classes were handled 
separately by manual editing with update inputs whenever possible and then 
combined in the final steps of the classification process. The main reason for field 
visit is to collect data that can be used to evaluate the land cover map and estimate the 
accuracy of the individual classes (a process called validation). Data collected in the 
field must be geo-referenced by using GPS device so that the point where the data 
were collected can be located on the imagery.  

Application  
This classified data can be used for a host of any quantitative analysis 

applications such as conservation priority. They can also be used as visual aids in a 
presentation or as a layer in a Geographic Information Systems (GIS). However, a 
classified map is only an approximate representation of the features on the ground. 
The accuracy of this representation can greatly affect the results of any quantitative 
analysis.  

Results and Discussions 
Estimation of Land Cover Changes in Kyaunggon Township 
 The basic principle when defining the Land cover class was to make the 
dataset to classification, using the legend and class descriptions of the existing land 
cover data produced by the Forest Department. Whenever necessary, the Level-1 
classes may be further divided into two or more subclasses depend on the field 
observations and applications.  

Ten classes of land cover have been identified in this study area, namely: 

1. Bamboo Dense  
2. Bamboo Dense with Upper Mixed Deciduous Forest    
3. Bare Land  
4. Built Up Area  
5.  Bush Forest  
6. Cultivated Land (Kaing Land)  
7. Cultivated Land (Le Land)  
8. Sparse Canopy, Lower Moist Upper Mixed Deciduous Forest with Bamboo 
9. Moderate Canopy, Middle Moist Upper Mixed Deciduous Forest with Bamboo 
10. Water Body 
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In this study, the training areas of 1990, 2005 and 2015 satellite imagery for 
supervised classification are identified from topographic maps and forest type maps. 
The forest type maps were produced by the Forest Department, Yangon, Myanmar in 
1989. The training areas of 2015 satellite imagery for supervised classification are 
identified from field work. 

After classification, land cover map is produced. To get the ground truth for 
image classification and accuracy assessment, many sample points are surveyed in the 
field. These sampling points cover all land cover classes of the classified satellite 
image. Considering the accessibility, these points are not randomly distributed but 
practically and selected for convenience purpose.  

Figure 3(a, b and c) shows the land cover classification of the study area for 
the years 1990, 2005 and 2015 respectively. 

The study of land cover is defined with sample points based on field 
observation and map measurement (satellite imagery). Water body is found 12 points 
in field observation and also found on map. Therefore, it shows percentage accuracy 
with 100% in user (ground) and producer (imagery). Sometime, types of land cover 
are not the same situation in user (ground) and producer (imagery). For example, 
study on agriculture (Kaing land) land has engaged agriculture with 12 points and 
bamboo dense with 3 points in imagery although ground check points are not found 
any point of bamboo dense. They are referred to two variations between user accuracy 
and producer's accuracy.  

Table 1- Error Matrix of Land Cover from Ground Check Points and  
Satellite Imagery   2015 

Points B D 
B D 
with 

UMDF 

Bare 
Land 

Built 
Up 

Bush 
Forest 

Culti 
(Kaing) 

Culti 
(Le) 

Sparse 
Canopy 

With 
Bamboo 

 

Moderate 
Canopy 

With 
Bamboo 

W 
B Total 

User 
Accuracy 

% 
(Ground) 

B D - - - -  - - -  - 0 0 
B D with 

 
- - - - - - - -  - 0 0 

Bare Land  - - 22 - -   3 - - 25 88 
Built Up  - - - 30 - - - - - - 30 100 
Bush Forest  -  2  14  - - - - 16 87.5 
Culti (Kaing) -  1  2 6 - 1 - - 10 60 
Culti (Le)  - - - - - - 12 - - - 12 100 
Sparse Canopy 
With Bamboo 
 
 

1 1 - - - - - 3 1 - 6 50 
Moderate 
Canopy With 
Bamboo 

2 2 - - 
 
- 
 

2 - - 2 - 10 20 

W B - - - - - - - - - 12 12 100 
Total 3 3 25 30 16 10 12 7 3 12 121  
Producer’s 
Accuracy % 
(Imagery) 

 
 
 
 

  

0 0 88 100 87.5 60 100 42.85 66.67 100   

Overall accuracy = 83.47% 
Source: Satellite Imagery  

This description can be considered to other check points of land cover 
respectively. Table 1 is shown for ten types of land cover comparison with error 
matrix of ground check points and satellite imagery (2015). According to the 
calculation and observation data, overall accuracy of 83.47% is defined high enough 
for use.   
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Figure 3 (a, b and c) Land Cover Classification of the Study Area (1990, 2005 and 2015) 
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After the land cover classification process, land cover areas of each class are 
derived. Land cover class area of the whole study area for the years 1990, 2005 and 2015 
are shown in the following tables. 

Table 2 and 3- Land Cover Change Area (Acre) between 1990, 2005 and 2015 

Source: Satellite Imagery 1990, 2005 and 2015 

Table 2 and 3 characterized the land cover change area between 1990 and 2005, 
15 year interval and also between 2005 and 2015, ten year interval. The area of the 
bamboo dense was 0.2 acres in 1990 and it increased to 988 acres in 2005. But it 
decreased totally in 2015. The estimation of the bamboo dense area is difficult because 
these areas are mixed settlement areas especially around the settlement. Beside the 
bamboo dense forest are cut at once these are powerfully regrowth for a long period. 
Therefore bamboo dense and other bamboo related forest areas are fluctuated between 
1990 and 2015. 

General Land Use of Kyaunggon Township 
Urban Land Use 
 In Kyaunggon Township, there are 65 village tracts with 3 wards. Area of 
Kyaunggon Town is 5.42 square miles or 3466 acres in 2003. The shape of Kyaunggon 
Town is fairly compact. In the Kyaunggon urban area, residential land use, industrial land 
use, commercial land use, land used for services, transportational land use, agricultural 
land use and unclassified land use are found. 

 The residential lands are found along the Daga River. The largest residential area 
is found in Ward No. 2 and the following Ward No. 1, where township’s hospital, 
township municipal market, etc. are located. Therefore this part of the urban area is 
densely populated part.  

Land Cover 
Type 

AREA_ACRE 

1990 2005 Change 

Bamboo Dense 0.2 988 +987.8 

Bamboo Dense 
with UMDF 1.8 29 +27.2 

Bare Land 3000.3 4339 +1338.7 

Built up 6437.7 313 -6124.7 

Bush Forest 25372 59051 +33679 

Cultic (Kiang) 127 10699 +10572 

Culti (Le) 120970.7 72361 -48609.7 

Sparse Canopy 

LMUMDF 
7584 16055 +871 

Moderate 
Canopy 

MMUMDF 
221.3 0 -221.3 

Water Body 4470 4350 -120 

Grand Total 168185 168185 
 

Land Cover 
Type 

AREA_ACRE 

2005 2015 Change 

Bamboo Dense 988 0 -988 

Bamboo Dense 
with UMDF 29 0 -29 

Bare Land 4339 10962 +6623 

Built up 313 1818 +1505 

Bush Forest 59051 22710 -36341 

Culti (Kaing) 10699 1691 -9008 

Culti (Le) 72361 88483 +16122 

Sparse Canopy 

LMUMDF 
16055 25 -16030 

Moderate 
Canopy 

MMUMDF 
0 41100 +41100 

Water Body 4350 1396 -2954 

Grand Total 168185 168185  
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 Residential land use in urban area is 283 acres in 1999-2000 and 522 acres from 
2005- 2006 to at present 2015-16.The largest industrial lands are seen in Ward No. 3. 
Most of the types of industry are rice mills, saw mills and ice factory. Industrial land use 
is increased from 56 acres in 1999-2000 to 98 acres in 2009-2010 and 2015-16. 

The commercial land use is utilized for markets, departmental stores, private 
stores and miscellaneous shops. Most of this type are found in Ward No. 2 especially 
BogyokeAung San Road. 

Land used for services includes governmental offices, playing grounds, schools, 
hospital, and land used for religious and cemetery. Most of the government offices and 
playing ground are located in Ward No. 2. Land used for religious are widespread in 
Kyaunggon Town. The notable pagoda is Moe Kaung Pagoda and located in Ward No. 1. 

Transportational land use is mostly the motor roads especially in urban area. The 
main highway in Kyaunggon Town is Yangon- Pathein Road. Kyaunggon Bridge is 
constructed in 1987 with the length of 600 feet. 

The most agricultural land use in Kyaunggon urban area is found in Ward No. 1 
and 3. Paddy is cultivated as the chief crop. 

Above all mentioned land use patterns are found in Kyaunggon urban area only. 

Agricultural Lands  
 The pattern of agricultural land use is also influenced by climate, soils and 
topography. Agriculture has an important environmental role in the study areabecause of 
the large amount of land it uses. The main economic function of Myanmar including the 
study area is agriculture. 
 Agriculture is the main economy of Kyaunggon Township and all economic 
activities are based upon the agriculture. The cultivated land is widely spread in the whole 
township. The total cultivated lands in 2014-15 were123322acres. Among them the 
cultivated Le lands are 120953 acres and orchards or garden lands 3833 acres. The fallow 
land is 1536 acres and therefore the net sown land is 121786 acres.  

  
Source: Table 4 

Figure 4 and 5- Le Cultivated Acres and Bare Lands (Acres) Condition 
Le land occupied the highest acreage of cultivated lands. Paddy is the main 

cultivated crop and double cropping of paddy, jute, groundnut, pulses are also carried on. 
The le lands in 1999-2000 were 120656 acres, 121170 acres in 2009-2010 and 120946 
acres in 2015-16 and it therefore gradually increased within 15 year period. The fallow 
lands were 3837 acres in 1999-2000, 1536 acres in 2009-2010 and the same digit in 2015-
16 and it decreased within 15 years.  
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Year Culti (Le) Garden Fallow (Le) Bare Bush Forest/ Railway Road Dam/ River/ Lake/ Industial Urban  Village Religeous/  Other Total

Lands Pasture Land Reservoir  Stream Ponds/ Inns Settlement Land Cementry  Land

2005-06 119003 3833 1715 4019 25045 244 2464 338 2804 2002 98 522 4693 1374 31 168185

2006-07 119003 3833 1715 4019 25045 244 2464 338 2804 2002 98 522 4693 1374 31 168185

2007-08 119037 3833 1656 4014 25045 244 2464 368 2804 2002 98 522 4693 1374 31 168185

2008-09 119190 3833 1656 4014 24892 244 2464 368 2804 2002 98 522 4693 1374 31 168185

2009-10 121170 3833 1536 2081 24892 317 2464 368 2804 2002 98 522 4693 1374 31 168185

2010-11 121244 3833 1536 2007 24892 317 2464 368 2804 2002 98 522 4693 1374 31 168185

2011-12 120966 3833 1536 2007 24888 348 2464 615 2804 2002 98 522 4693 1378 31 168185

2012-13 120966 3833 1536 2007 24888 348 2464 615 2804 2002 98 522 4693 1378 31 168185

2013-14 120953 3833 1536 2007 24888 361 2464 615 2804 2002 98 522 4693 1378 31 168185

2014-15 120953 3833 1536 2007 24888 361 2464 615 2804 2002 98 522 4693 1378 31 46871

2015-16 120946 3833 1536 2007 24888 361 2464 615 2804 2002 98 522 4693 1385 31 168185

         

 

Table 4- Land Use Data of Kyaunggon Township by Acre (2005-06 to 2015-16) 

Source: Department of Agricultural Land Management and Statistics, Ayeyarwady Region. 

At present the garden lands or orchards are mostly home gardens. In garden lands 
the main perennial crops are banana, coconut, mangoes and lemon etc. In 1999-2000 the 
garden land was   5379 acres, 3833 acres in 2009-2010 and 2015-16. On the other hand, 
the garden lands are extended into the bare lands and or the pastures. The extended 
garden lands in 2009-10 were 5195 acres. Therefore the total garden lands were 9028 
acres in 2009-10 to at present which increased over 2000 acres within 15 years.  

The Bare Lands  
 In Kyaunggon Township, the bare lands were 3982 acres in 1999-2000, 2081 
acres in 2009-2010, and 2007 acres in 2015-16. It was gradually decreased within 15 
years period especially due to expand the garden lands. 

    
Figure 6 and 7- Conditions of Pasture Lands and Land Used for Water Body 

Source: Table 4 
 
Land Used for Religious and Cemetery 
 Under this land use types there was 830 acres used in 1999-2000, 1374 acres in 
2009- 2010 and 1385 acres in 2015-16.  
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Lands under Water Body 
 Lands under water body include land used for dam, reservoir, lands under rivers, 
streams and underground water, and lands under inn and lakes. Within the Kyaunggon 
Township, land used for dams and reservoirs is 209 acres in 1999- 2000, 368 acres in 
2009- 2010 and 615 acres in 2015- 16.   

Lands under rivers, streams and underground water are 4219 acres in 1999- 2000, 
2804 acres in 2009- 2010 and 2014- 15. Land used for inns and lakes are 44 acres in 
1999- 2000, and 2002 acres in 2009-2010 and 2015-16.  

The total area of inns is 2002 acres and total number of inns is 36 in Kyaunggon 
Township. The largest inn can be found on the Htantabin Village Tract. The second 
largest inn is located in the Sabeyon Village Tract. All of the inns in Kyaunggon 
Township produce the fish and prawn for local consumption and for the market. 

Bush Forest or Pasture Lands 
  The acreage of pasture land was 25211 acres in 1999- 2000, 24892 acres in 2009- 
2010 and 24888 acres in 2015-16 and therefore it gradually decreased within 15 years. It 
may be the expansion of cultivated le lands. 

Land Used for Villages  
 Land used for villages are increased within 15 years: that is 1299 acres used in 
1999-2000 and 4693 acres in 2009-2010 to 2015-16.  

Land Used for Transportation 
 According to the data derived from the Department of Agricultural Land 
Management and Statistics (DALMS), transportation land use has two types: land used 
for roads and used for railroads. The areas for roads was 1936 acres in 1999-2000 and 
2464 acres in 2015-16 the later digit was not changed from the observation period from 
2005-06. Even so, the land used for railroad areas were 244 acres in 1999-2000, 317 acres 
in 2009-10, which increase used to 348 acres in 2011-12 and 361 acres in 2013-14 and to 
the present time. 

Other Lands 
 It was not found the record in 1999-2000. But in 2009-2010 other lands were 31 
acres and the same number in 2015-16 it can be said that it was not changed in number.   

The land cover estimation is seen to be fairly good as compared to the total land 
use area recorded by DALMS of the Ayeyarwady Region and or Kyaunggon Township. 

The sequences of the land cover changes are seen to be “from the bamboo dense 
and other bamboo related forests to bare lands”, “from bare lands to bush forest” and 
“then to kaing lands”.  

In Kyaunggon Township, all of the land use patterns had been done on flat 
alluvial plain and tropical monsoon climate having abundant rainfall area. The staple crop 
was rice or paddy especially monsoon paddy, summer paddy, but monsoon groundnut, 
winter groundnut and pulses although varieties of crops were also grown. Betel leaf, 
banana, sugarcane, chili, cassava, flowers and vegetables were grown in home gardens. 
Farming was largely diversified producing a large number of food crops to meet varied 
diet in the Ayeyarwady Region.  
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Figure 8- Transportation Lines in the Study Area 

Conclusion and Recommendations 
According to the data from the region’s Department of Agricultural Land 

Management and Statistics (DALMS), land used for religious and cemetery, land used 
under rivers, streams, lakes, ponds and inns, and other lands are not significantly changed. 
The bare lands and pasture lands are gradually decreased, although the agricultural land 
use especially le lands are gradually increased like other townships in Ayeyarwady 
Region.  

Land used for dams and reservoirs areas were 338 acres in 2006-07, which 
increased used 30 acres (i.e. 368 acres) in 2007-08 and again increase used to 615 acres in 
2011-12 to the present.  

Urban land use area was 283 acres in 1999-2000 and 522 acres in 2009-2010. 
That area of 522 acres are not increased or not changed to the present time. The land used 
for railroad is gradually increased from 244 acres in 1999-2000 to 361 acres in 2015-16. 

In the study area the land cover changes were studied from 1990 and 2005, 15 
year interval and also between 2005 and 2015, ten year interval. The area of the bamboo 
dense was 0.2 acres in 1990 and it increased to 988 acres in 2005. Still, it not totally 
found in 2015. The estimation of the bamboo dense area is difficult because these areas 
are mixed with the settlement areas especially around the villages. Beside the bamboo 
dense forest are cut at once these are powerfully regrowth within more period. Therefore 
bamboo dense and other bamboo related forest areas are fluctuated between 1990 and 
2015 imageries. 
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The types of land use recorded by Department of Agricultural Land Management 
and Statistics (DALMS), shows that the area of the reserved forest and protected forest in 
Kyaunggon Township are not found between the observation periods from 1999-2000 
and 2005-06 to 2015-16, although 988 acres which is far from the area of the bamboo 
dense cover as revealed by the GIS–RS images.   

Generation of the cultivated (le) area by the GIS-RS method is mixed due to the 
prevailing fallow lands of le which may be taken as bare lands in the images.  

In addition the estimation of the built up area is difficult because these areas are 
mixed with bamboo related forest areas especially around the settlement area.  

Again area of the agricultural (Le / orchard/ le fallow) land uses is shown to be 
about 126,315 acres of the DALMS (v,f,majrpDrHcefUcGJa&;ESifhpm&if;tif;OD;pD;Xme) 
record for le/ya/orchard lands. It may happen because the separation of sparse canopy, 
lower moist upper mixed deciduous forest with bamboo, and moderate canopy, middle 
moist upper mixed deciduous forest with bamboo and le/kaing lands are confusing due to 
the same colour images and it has been classified with basis on the slope percent in digital 
mapping process.  

The types of land use recorded by Department of Agricultural Land Management 
and Statistics (DALMS) shows the areas of the urban settlement and villages in 
Kyaunggon Township are 522 acres and 4693 acres respectively. These land use areas are 
not changed in records, although the area under built up area changed as change of 
bamboo related area which revealed in GIS-RS images. Beside the land use for railway, 
roads, industrial and land use for religious and cemetery are double records for the 
settlement or built up areas. 

Therefore, the application of GIS/RS methods are to best estimate the temporal 
and spatial changes of the land use and land cover particularly cultivated land cover in the 
whole of Kyaunggon Township from the standpoint of natural resources management.  

It indicates that the land use pattern of office data had not been markedly changed 
during the period from 2005 to 2015.  None the less, the land cover area in GIS-RS 
method had been clearly changed on images. Therefore the hypothesis of this research 
“types of land use in the study area are not significantly changed temporarily” is accept 
for the land use data and fairly reject to the land cover imagery data with GIS/RS 
methods. 

. The main economic function of Myanmar including the study area is agriculture. 
For the study area where rainfall is abundant, all of water resources have been faced with 
environmental problems.  
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