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 Agriculture has an important environmental role in the study area
because of the large amount of land it uses.

 The main economic function of Myanmar including the study area
is agriculture.

 For the study area where rainfall is scanty, all of water resources
have to be used in order to raise agricultural products and other
activities.

 The irrigation means artificial application of water to the soil for
supplying water to crops. Irrigation is essential to farming if the
annual rainfall is less than 30 cm (12 in). However, irrigation is
used not only in arid and semi arid conditions but may also be
needed in areas of higher rainfall at drier time of the year.



 The irrigation is used for cultivation of paddy and other crops in the
study area. The main crop is paddy, the staple food of Myanmar
people. The main purpose is to promote the production of paddy
and other crops.

 Irrigation water can be more effectively used than the equivalent
amount of rainfall because a regular supply can be ensured when
most needed.

 In general, study area is a flat lowland region but the land surface in
some areas having undulating or rolling surface. Most of the lands
near the rivers and streams have more fertile soils than others.

 Depending upon the condition of the types of soil, and the amount
of rainfall received, the type of agricultural lands and growing of
crops vary from place to place in the study area.



 This remote sensing project will consist of using pixel based
classification method to classify the general land cover and using
object-oriented classification method to classify land use in the
study area for irrigated agriculture

 Zawgyi Dam Irrigated Area is covered in Kyaukse District of
Mandalay Region within the Dry Zone of Central Myanmar,
although Zawgyi Dam is situated in Yaksawk Township, Southern
Shan State.

 Irrigated area is lies between North Latitude 21˚ 26ʹ and 21˚ 50ʹ
and East Longitude 95˚ 58ʹ and 96˚ 17ʹ.

 It comprises 101 village tracts in three townships, namely
Kyaukse, Singaing and Myittha townships.

1.1 Study Area Scope



 The study area comprises 56 village tracts from Kyaukse
Township out of 86 village tracts, 44 village tracts from Singaing
Township out of 48 village tracts and only one village tract from
82 village tracts of Myittha Township.

No. Township
Square 
miles

Square 
Kilometres

Wards
Village 
Tracts

Village

Irrigated 
Areas 

(Village 
Tracts)

Square 
Kilometres

1 Kyaukse 725.7 1879.6 10 86 96 56 364.76
2 Singaing 173.64 1026 4 48 52 44 406.14
3 Myittha 343.45 889.5 6 82 88 1 3.02
4 Tada-U 396.14 449.7 3 61 64 - -

Total 1638.93 4244.8 23 277 300 101 773.92

Source: Settlement and Land Records Department, Kyaukse District



Figure 1 Location of study area
Source: The Union of Myanmar Agriculture Atlas 2002



1.2 Objectives
 To assess an importance of irrigation for agriculture development 
 To study the temporal variation of land cover
 To analyze the spatial and temporal variations of land use pattern

1.3 Methodology
 Pixel-based Image Classification have been used for spatial and

temporal variations of land cover and; Object-oriented Image
Classification have been used for temporal and seasonal variations
of land use change special emphasize on agriculture.



 The main activity of the study area is cultivation especially,
irrigated cultivation because it is included in Dry Zone of Myanmar.

 The vital role of irrigated cultivation depend on the well connected,
well water supplying and good structure of irrigation canals.

 Consequently, the structures of irrigated canals which is mostly
constructed by based on gravitational regulation.

2.1 Topography and Drainage 



 Kyaukse plain is a southern continuation of
Mandalay Plain.

 About 90% of the study area is occupied by
this plain.

 An average elevation of the Kyaukse Plain is
about 9 metres.

 The highest elevation of this plain can be
found in southern part of the study area and
has about 12 metres.

 The distinct highest mountains within this
area are Kainnaya Taung (475 metres),
Myayni Taung (404 metres) and Zadonggyi
Taung (521 metres).



 The major drainage system of the study
area is Zawgyi River which is originated
from Shan Plateau near Yaksawk Township
and flows through to the Myitnge River.

 Sunye In (lake) which is located in the
northeastern part of Kyauks Township is
supplied water from the runoffs and
surplus water from Thindwe canal. It can
irrigated 1206.78 hectares (2982 acres) of
agricultural land.

 Minhla Kan (lake) is situated in Singaing
Township . It can irrigated 725.60 hectares
(1793 acres) of agricultural land.



2.2 Climate



 The natural vegetation depends upon the water supply, temperature,
rainfall, altitude and soil condition.

 The three – fifth of the study area is being used as agricultural land.
Therefore, a lot of primary natural vegetation does not occur there.

 As the study area is located in Dry Zone of Central Myanmar and
receiving scanty rainfall, it has thorn forest and bushes.

 Thorn scrub forest is not important economically, but they are
useful for firewood.

 They can prevent soil erosion of the dry region. Vegetation on
Dattawtaung dry and thorny forests in which Than (Terminalia
oliveri), Dahat (Tectona hamiltoniana), and Sha species
(Acacileucaphloea) are mainly found.

2.3Natural Vegetation



3.1 Classification of Land Cover Types based on Pixel 

 Remotely sensed data, Landsat TM7 have been used to detect the
changes of general land cover especially vegetation cover of study
area, Zawgyi Dam Irrigated area, Kyaukse District.

 Path and Row of 133 - 45 Landsat TM7 imageries with 30 meter
ground resolution including infrared bands which were the
acquisition dates of May16 1989, May 16 2000, and May16 2010,
are used to land cover classification for the study area.



 Knowledge of the present distributional patterns and areas of such
agricultural, recreational, and urban lands, as well as information of
their changes in proportions, is needed for legislators, planners, and
state and local governmental officials to set up better policy for land
use, to make the projections for transportation and utility demand,
to identify pressure points and areas of future development, and to
implement effective plans for regional development.

 The definition of land cover is fundamental, because in many
existing classifications and legends it is confused with land use.
When considering land cover in a very pure and strict sense it
should be confined to describe vegetation and man-made features.



May16, 1989 May 16, 2000 May16, 2010



 General land cover type are classify into five:

 Agriculture land

 Vegetation

Water bodies 

 Urban or Built-up area

 Barren land



 Agricultural land may be defined broadly as land used primarily
for production of food and fiber.

 The interface of Agricultural Land with other categories of land
use may sometimes be a transition zone in which there is an
intermixture of land uses at first and second levels of
categorization.

Where farming activities are limited by wetness, the exact
boundary also may be difficult to locate, and Agricultural Land
may grade into Wetland.

 Similarly, when wetlands are drained for agricultural purposes,
they may be included in the Agricultural Land category.



 Vegetation cover is consisted of green cover in study area. This category
generally can be identified rather easily on high-altitude imagery,
although the boundary between it and other categories of land may be
difficult to delineate precisely. Most of the vegetation cover may be one
of the agriculture land use, land under permanent crop or nursery period
of crops.

 Water bodies (lakes, streams and main canals) can be clearly found in
land cover data, but small divergence weirs can not be found clearly.

 Urban or Built-up Land is comprised of areas of intensive use with much
of the land covered by structures. Included in this category are, towns,
villages, strip developments along highways, transportation, power, and
communications facilities. Rural residential is included in this category.

 Barren land is land of limited ability to support life.



3.2 Spatial Land Cover Change

 The spatial location of water bodies which are included in streams,
lakes and canals cannot be distinctly changed

 There can be found that urban or built up areas replaced in the
agricultural land, barren land areas of the northern portion of the
study area

 Agricultural land use is the most common primary land use category
in the study area. Land in agricultural use encompasses various land
cover types: the most common are arable land, permanent crops and
grassland.

 Vegetation cover can be mostly found along the canal net work



Land Cover Condition of Study Area, 1989, 2000 and 2010



3.3 Temporal Land Cover Change
 The distinct changes of land cover conditions can be founded in

agricultural land, vegetation and barren land
 The little changes of the land cover types can be seen in the water

bodies and built up areas
 Actually, the general land cover classification is a roughly

identification in land categories by using only one remotely sensed
data.

 Moreover, the classification procedure can be only used by pixel
based classification. Therefore, some numeric numbers in temporal
variations of land categories have been occurred by resolution of
remotely sensed data and conversion disturbance from pixel to
category identification.



Land Cover 
Categories

Land Cover (1989) Land Cover (2010)
1989 ( %) 2010  ( %)

Acre Hectares Acre Hectares

Agriculture Land 56290.46 22778.56 66465.69 26896.08 29% 35%

Vegetation 82647.91 33444.38 52919.26 21414.36 43% 28%

Urban or Built up 
Area

3820.88 1546.16 6559.17 2654.24 2% 3%

Water Bodies 2563.93 1037.52 2204.33 892.01 1% 1%

Barren Land 47009.69 19022.99 64184.42 25972.93 24% 33%

Total 192332.9 77829.62 192332.9 77829.62 100% 100%

The Temporal Variation of Land Cover Condition in Study Area (1989, 2010)
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The Temporal Variation of Land Cover Condition in Study Area 



 Since land use depends to a considerable extent on the
characteristics of the land, there is a close relationship between land
cover and land use.

 Moreover, land characteristics influence the performance of a
certain land use.

 However, land cover and land use are not identical, and the
knowledge of land cover may not define land use.

 For example vegetated areas are frequently described in terms of
green colour structure without specification of their use as
plantation, nursery, wild lands and so on.

4.1Classification of Land Use Types based on Object



 Agricultural land use classification from remote sensing data have
been categorized by object-based image classification.

 In remotely sensed data processing especially, pixel based
classification the dense vegetation cover can only define to the
vegetation canopy cover.

 Therefore, object based image classification can only be useful to
identify the detailed vegetation cover in irrigated agricultural areas.

 Object-based image classification is based on an object oriented
approach to image analysis. In contrast to traditional image
processing methods, the basic processing units of object oriented
image analysis are image objects or segments, and not single pixels.



 Image information can be represented in different scales based on
the average size of image objects.

 The same imagery can be segmented into smaller or larger objects,
with considerable impact on practically all information which can
be derived from image objects.

 Thus, specific scale information is accessible. Furthermore, it is
possible to represent image information in different scales
simultaneously by different object layers.

 Bringing different object layers in relation to each other can
contribute to the extraction of further valuable information.



 Actually, the study area is not only the irrigated area of Zawgyi
Dam but also flat land area within the Dry Zone Area.

 Therefore, most of the vegetation land and agricultural land
represent as the wet and dry cultivation areas.

 Particularly, the classification of agricultural land use is based on
land cover classification and field surveying data.

 Therefore, land use for agriculture includes not only the agricultural
land in land cover classification but also some areas of land cover
class for vegetation.



 When the remotely sensed data use the colour composition of 5, 4,
3 (RGB) Landsat TM7 image,

 The land plot which is still existing the crop trees can be seen as
green colour area. It is mentioned as land use for crops.

 Some areas which are harvested the crops can be seen as light
brown colour area. It is mentioned as land for harvested.

 But, the dark brown colour areas have been decided as crop failure.
 To analyse the changing patterns of agricultural land use in the

study area, the required data are collected for two periods: 1989 and
2010. Based on those images, the detail analysis of land conditions
before and after dam construction when the changing patterns of
land use have already existed in the irrigated areas.

4.2 Temporal Variation of Land Use



Land Use Condition of Study Area, 1989
Source: Landsat TM7 133_45

Land Use Conditions of Study Area, 2010
Source: Landsat 7 ETM 133_45



Land Use Class 
Land Use (1989) Land Use (2010) 1989  

(%)
2010  
(%)Acre Hectares Acre Hectares

Land used for crop 60830 24617 67344 27253 32% 35%

Land for harvested 52554 21268 76354 30900 28% 40%

Crop failure 30905 12507 9364 3790 16% 5%

Built up area 2488 1007 2498 1009 1% 1%

Streams and canals 7999 3237 3778 1529 4% 2%

Lake and reservoir 1952 790 5719 2315 1% 3%

Bare Land 8917 3609 2416 978 5% 2%

Scrub Land 25324 10248 23497 9509 13% 12%
Total 190969 77283 190970 77283 100% 100%

Land use changes between 1989 and 2010



 The changes of land use condition in study area, irrigated area of
Zawgyi Dam, Kyaukse District.

 According to the tables, the positive changes can be mostly found
in land used for crop and cropland for harvested in study area.

 Other land use types, crops failure, streams and canals and bare
land little decreased in 2010.

 The above description is much cleared to show the development of
irrigation and canalization in study area.

 According to the development of canalization and increase in
period of irrigation, the crop failure is decreased in 2010 to
compare with 1989’s conditions.

 Usually, other land use types which can be able to change by
sufficient water supply are also increased in 2010.



Land Use Class 
Land Use (1989) Land Use (2010) 1989  

(%)
2010  
(%)Acre Hectares Acre Hectares

Land used for crop 60830 24617 67344 27253 32% 35%

Land for harvested 52554 21268 76354 30900 28% 40%

Crop failure 30905 12507 9364 3790 16% 5%

Built up area 2488 1007 2498 1009 1% 1%

Streams and canals 7999 3237 3778 1529 4% 2%

Lake and reservoir 1952 790 5719 2315 1% 3%

Bare Land 8917 3609 2416 978 5% 2%

Scrub Land 25324 10248 23497 9509 13% 12%
Total 190969 77283 190970 77283 100% 100%

4.3 Seasonal Variation of Agricultural Land Use



 The land use for harvested area in the study area is increased to
12% in 2010.

 Land use for crop or greening mode of cultivated areas increase
about 3% in 2010.

 Moreover, there can be found that scrub land and bare land in 2010
decrease than 1989.

 These conditions are based on remotely sensed data with dry period
launch date (May).

 Therefore, there can be detected that summer paddy and ‘Ya’
cultivation such as pulses and chilli are more developed in study
area or Zawgyi Dam irrigated area before dam construction.



2010 May 2010 November



 In figure clearly shows the seasonal variation of agricultural land
use condition.

 The seasonal variations of agricultural land (2010 May and
November) are revealed for study area.

 The land use type of crop failure has about 3790 hectares in 2010
May, but it has about 836 hectares in 2010 November.

 The above mention represents the insufficiencies of irrigated water
for cultivation in the study area. In study area the irrigation period
start from end of October.

 Therefore, the crop failure land after discharging the irrigation in
2010 November has distinctly decreased than the event of the land
use condition of 2010 May.



Land Use Class Name Hectares (2010-May) Hectares (2010-Nov)

Land used for crop 27253 27325.44

Land for harvested 30900 30350.32

crop failure 3790 836.26

built up area 1009 1018.01

streams and canals 1529 8875.53

Lake and reservoir 2315 730.49

Bare Land 978 940.76

Scrub Land 9509 7200.86

Total 77283 77283

Seasonal Variation of Agricultural Land in Study Area, 2010



 Traditional pixel-based image classification enable identification of
only 5 classes such as Agriculture land, Vegetation, water bodies,
urban and build up area and barren land.

 Applied tools of object-oriented classification enabled the
identification of 8 classes such as land used for crop, land used for
harvested, crop failure, build up area, streams and canals, lakes and
reservoirs, bare land and scrub land.

 Object-oriented image classification techniques: the accuracy and
efficiency of this technique must be needed not only ground
resolution of image and scale of study area but also ground check.
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