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Remote Sensing and GIS Study at Beikthano (Vishnu City)

San Shwc '

Department of Arc haeology, University of Yangon

Abstrac t
The Pyus, a T ibcto-Burumn people , came dow n into Myanmar from the North-East and sell led
first at a site that would later be called Bcikthano (Vish nu) in Aycyawady valley . Bcikt hano
dev e loped gradually, from a small village to a city. in the course ofsucc essive stages of evo lution.
This complex devel opment involved numerous inputs, from Indians. Khme rs and Mon s. Such
input s intertwined with the Pyus' indigenous beliefs, customs and way s oflife, formulnnng what
would ult imate ly be known <IS the Pyus ' defining religious be liefs, arts and cra fts, as well as trade ,
co mmerce patterns and techniqu es needed for the cons truction and building of citie s. Bcikt hano
located on trade routes between India and China, sustained trade relations with So uth and North
India , Yunan, Fnna n and the Men's reg ions. These interactions enabled Bcikthano to advance its
eco nom ic fort unes. Hut such ac hievem ents were largely loca l in the ir broade r impact. Be ikthano
rema ined the ta rget o f frequent assault s fro m neig hboring cit y slates and ot her slates. T his was the
case in the )'0.1 and ea rly 51h centuries, when Boikthano experienced two great att acks from its
neighb ors. The se atta cks did not prov e fatal, and Bcikr hano remained a significant site in the early
histo ric development of the Pyus from the early first millennium A.D. well into the thirteenth
ce ntury. This paper briefl y describes the archaeology of Bcikthano, and how the information
recorded in archa eological site invent ories can be used in predict ive modelling using G IS.
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1. Introd ucti on

Archaeolog ists have been using Aerial prospect ing and photography since just a fter
World War One to locate buried structure, roads, and other features of ancient landscapes.
Several archaeologists who served in that air war noticed strange circles and square patterns
from the air. After the war they returned to these locations to find that these were actually
archaeological sites, ancient roads, and other features of buried ancient landscapes. Satellite
images also look like the Aerial photos. Archaeological sites, ancient roads, and other features
of buried ancient landscapes are seen in those images. (Box 1999: 34) Accordi ng to the
archaeological evidence got from Aerial photos & Satellite images, the archaeologists can
excavate in that excellent sites and then complet ely carry out predictive modelling of those sites.

GIS, a tool specifica lly designed to accommodate space, has become more attractive,
espec ially as space is again becoming more important in archaeological thought. Kvamme
traces the earliest true use of GIS in archaeo logy to the Southwest United States and the Grani te
Reef project, 1979-1982. Various data layers for 32000 square Kilometres using a cell size of
3.4 square Kilometres were mapped to create a weighted environmenta l suitability model for
early subsistence and desert travel. Earlier precursors of GIS in archaeology identified by
Kvamme (1995) include computer mapping of artefacts recorded in a database by Effland
(1979), digital elevation models for visualization in the early 1980's and computer simulations
by Zimmerman (1977), and Chadwick (1978). Much current research in GIS and archaeology
revolves around ways to incorporate landscape as well as spatial archaeology. Mapping and
ana lysing the social historical structures, physical structures, and boundaries of a landscape at
var ious scales becomes practical with the use of GIS. The archaeologists have attempted to
uncov er how past peoples perceived the landscape is through view shed analysis, espec ially in
relation to monuments. GIS calculates a view shed or line of sight map by using a given point{s)
{representing the viewer) and a digital eleva tion model (representing the topography). The
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computer then calcu lates the area that is visible from that point , or points in the case of
cumulative view shed analysis (White 2002: 9-18).

2. Aims and Objectives

Thi s project is intended to the creation and maintenance of digital resources relat ed to
aeria l photogra phy, satellite and airborne remo te sensing and archaeo logica l interpretations
made from such data sourccs. , Th e suggestions offered in this project are aimed at ensuring that
these digital resources can be ro-used, and therefore details are given about archiving digital
data with the Archaeology Data . Th e hardware and software used to process manage and
analyse aerial photographs and remo tely sensed imager y has evo lved a great deal since first
introduced.

Th is project is intended to provide information about how to interpret photograph s or
remotely sensed images, how to take aerial photographic images, or how to process such
images once yOll have obtained them . Genera l advice abou t loca ting and rc- using original data
sources is o ffered. Throughout, this project refe rs to ex isting standards for document ing and
cata loguing digital resources, and to the rich existing archaeo logica l literature.

Th e aims of th is project arc more gene ric: to inform readers of the importance of good
documentation practices rather than recommend ing how those resou rces should be documented.
Fina lly, as this projec t deals with remotel y collected data, ground - based geophysical data and
arc hae ologica l data arc marked on maps for entry into the G IS database, Using GIS software,
wc can pan and zoom across a particula r area of interest, and ident ify featur es on the various
map layers. Th c identify results window displays the attributes for archaeo logical site store d in
the Site File database. Archaeological field data collected with Global Posit ionin g System
(GPS) receivers can be direct ly integrated into GIS, increasing the degree of accuracy when
reco rd ing archaeolo gical site and other cultural features. All thc features on the map wcrc
recorded using GPS receivers duri ng an archaeo logica l surve y.

3. General Consider ation of Bcikt ha no Arc hacologtcul Site

Beik thano (Lat. 20° 00' N and Long. 95° 23' E) is situated to the north of Kokkogwa,
16.09 kilometers on the northwest o f Taungdwin gyi, Magwe District. Other Pyu cities inelude
Halin, to the north of Beiktha no and Sriksctrn to its south. Beikthano also was built between
Taungdw ingyi valley and thc Yin valley, ncar the pace track of the Yin and Yanpc streams. L
de. Beylie ' explored Bcikthano in 1907. Later an, during 195 8-1963,25 sites, durin g 1996-99,
10 sites, duri ng 2002, I s ite, during 2003, 10 sites , during 2008, 8 sites and durin g 2009-20 I0,
S sites -- were excavated by the Archaeology Departm ent. Ministry of Culture (Hudso n 2004:
117) (Aung Th aw 1968:4,vii) (Moo re 200 7: 156) (Report 011 BTO 6,7,8,9,10) (Thein Lwin
2003 : 1-14 ) (Thein Lwin 20 10: 5-16) (Aye Mi Sein 2009 : 4-8). The following table shows the
per iod of wo rk devoted to each site and the respecti ve excavators who took charge of the field ­
work:-
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Table I The Excavation at Bc ikthano
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Site No. Period Director

KK G- I and 2 II Ju ne 1959 to I September 1959 U AungThaw
KK G- 3 and 4 II Decembe r 1959 to 4 Ma rch 1960 U Aung Thaw & U Myi nt Aung
KK G-5,6,7 and 8 27 August 1960 to 29 September 1960 U Myint Aung & U Bo Kay
KKG-9 and 10 15 January 1961 to 20 March 196 1 U Scin Maung00
KK G- I I,12 & 13 22 January 1962 to 19 March 1962 U Myint Aung
KK G- 14 10 25 14 October 1962 to 3 April 1963 U Myint Aung
BTO- I to 10 1995- 1999 U Kynw0 0 Lwin & U M yoMin Kyaw
BTO-II 2002 U Nycin Lwin
IITO-12 to 2 1 I Junc 2003 to September 2003 U Thciu Lwin
11T0 -22 10 26 2 February 2008 to 9 April 2008 Daw Ayc Mi Sc in
IIT O-27 10 29 200 8 U Naing Win
11T0 -30 to 34 19 October 2009 to 23 March 20 I0 UThein Lwin

The 25 si tes excavated during 1958- 1963, were serially numbered KKG 1 to KKG 25 ,
as the area tails within the presen t vi llage -tract o f Kokkogw a. During 1995 - 2010, 34 s ites
were further excavated here . The se were serially numbered BI0 I to BTO 34 , short hand for
Bcikthnno. Two name s for one archaeolog ica l s ite arc confusi ng . Above excavated mounds arc
grouped by typc below (Sail Shwc 2006: 275) «(Aullg Thaw 1968: 7-56) (Stargardt 1990 : 152-4)
(Report 011 HTO 6,7,8, 9, 10) (Thein Lw in 20 03 : 2-16) (Thein Lwin 20 10: 5-16) (Aye Mi Sc in
2009: 4- 8). -

Tab le 2 Type of Excavated Mo unds

No Na me of Location Numb er of Site

I Ci ty Wa ll KKG-16 & BTO- 14

2 Citadel Partition Wa ll KKG- 19, 20, 25 & BTO- I t0 4, 7 & 17

3 Another Partition running North- KKG -23
so uth in the middle o f the city

4 City Gate KKG- I3 , 15 & BTO-22

5 Citadel Gate KKG-8

6 Te mpora l Bu ildings KKG-2, 5, 7, 17 & BTO -8, 9, 10, II , 13, 18
&2 1

7 Spi ritual Building s KKG-3, 4, 6, 9, 10, I I, 12, 14, 18, 24 &
BTO-5, 6, 7, 9, 10, IS, 16, 19, 20, 23, 24,30,
31,32,33 & 34

8 Others KKG- I, 21 , 22 & BTO-25, 26, 27, 28, 29

Beikthano has a wall o nly on three s ides. On the we st, there is a tank big enough to
form a natural defense . The south wall is 2 .7 km long, the cast wa ll 3.06 km long wh ile the
north wall at 2.88 km long is longer than its counterpart to the south because of its two quite
di fferent alignments . The area enclosed by the wall is 8.5 sq km . The wall is almost a square
w ith rounded corne rs on the southeas t. southwest and northw est. The north wall is not straight.
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The north-south alignment of the cast wa ll is 13° inclined to the wes t (San Shwe 2008 : 1). The
north-west comer was angu lar. Nevertheless, the wall is almost a square.

The citade l area of Beik thano is situated just at the north-west of the city. It is a
compact area measur ing 450 x 360 Ill, with the long ax is run ning approximately north-south .
The citadel is internally sub- divided by a wall running down to form an eas tern and, a larger,
western court. The west wall of the citadel is double wa lls. The citadel gateway turns to the east
wall of the citadel. No traces of a gate were recovered (San Shwe 2008 : 48). Three gates of the
city wall were excavated, both in the north wall.

Amon g the struc tures exc avated were apparent residential buildings both within and
out side the palace co mplex, a postulated rel igious bui lding co ntaining an inner cell interpreted
as a sanctum and surrou nded by a circumambulatory corri dor , memoria l halls , a bead-making
wor kshop and what appear to have been the living quart ers ofa community of Buddhi st monks.

The city's socio eco nomic basis was agriculture, enabling the consumption of rice and
meat. Sophisticated irrigati on systems brought water from streams through canals, to irrigate
the fields. Water was stored for lengthy periods in wells and tanks that supplied the city' s
drinking needs as well as other uses. Numerous ornament earthen beads, earrings and necklace
were found in Beikthano City. Lower quality and price stone beads and a necklace made of
silver shee t were also discovered . Precious ornament gold was found there (Thei n Lwin 20 10:
5- 16) (Aye Mi Scin 2009: 4-8) .

The northern Indian culture arrived at Beikthano earlier than the southern Indian culture.
Thi s can be seen in the finding of rouletted war es in Beikthano, which were used in Taxi la in
100 Be , quit e similar to Beikthano's rouletted wares. In add ition to this, many of the pottery
designs found at Bcikthano resemb le similar designs made in Taxila c. 300 - 100 BC. In
Beikthano, ashes of the dead were buried with the urns. Some inhumation was apparently also
practiced. Beikthano urns were delineated during the manufacturing process (San Shwe 2008:
32-5). \Vhen Beikthano urns are compared to those of other cities, they exhibit the highest
qual ity of workmanship . However, stone or brass urns were not found.

In the realm of religion, Beikthano's popu lation pract iced creeds of anim ism, Buddhi sm
as well as Hindu ism Paraphernalia on animi sm, with small brick platforms, image of women
organ on slab, stupas, monasteries and rest houses with pillars arc eviden ce of the existence of
the above men tioned creeds. In addition , a bro nze image of Buddha , a small bronze bell, and
bronze lam ps, testify to a variety of cultic activities.

What is unusual is that wi th the exception of a seal of Samghasiri , literary documents
are absent from this highly developed city cu lture . Beikthano had contact with Amaravati in
Southern India, proved by that seal that resembl es similar sea ls found in Amaravat i. Moreo ver
coin s known as Pyus' coins testify to Beikthano's trade relations with its neighboring entities .
The coins, trade routes and other excavated evidence indicate the city's far flung connec tions.
Thou gh some scholars think that these coins were min ted at Funan in second century AD, the
bulk of the coins, including Beikthano's were discovered in subregions of Myanmar , which
perhaps indicates that they we re minted in those sub regions (San Shwe 2008: 42-4) .

Most notab le amo ng other cultural affi nities observed by the excavator s of beikthano
are the cor respondences with the Pyu sites at Sriksetra and Halin as established by the presence
of elaborately flanged and ridged buria l urns, co ins, large bricks with finger marks , and beads
of clay and stones. In spite of the wealth of cultural informat ion yielded by the s ite, the most
significant result obta ined from the excavations at Beikthano concerns the dating of the
sett lemen t. The city flour ished from the l SI to the 5th century A.D.
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4. Requi rement of Da tabase GIS for Arc haeo logical Study

The archaeological documents related to Aerial Photography, Satellite and Air-borne
rem ote sensing. Archaeo logis ts have been us ing aer ial pro specting and photogra phy since just
after Wo rld 'War One to locate buried structures, roads, and other features of ancient landscapes.
Several archaeologists who served in that air war noticed strange circles and squa re patterns
from the air that were not visible on the ground and that were not parts of the trenches or
modern landscape. After the war they returned to these locations to find that these were actua lly
archaeological sites, ancient roads, and other features of buried ancient landscapes. Early
pioneers of aerial archaeology conducted the first such surveys in Europe, Centra l America and
the Middl e East in the 19205 (Box 1999: 34-4 8).

Bcik thano was also seen by Aeria l Photo . On the image, you can see the outline of city
wall, citadel area and other features. This is a good examp le of the difficulty of locating such
structures from the air. The se archaeological structures and other features in the region are
marked on maps for entr y into the GIS da tabase. At! archaeolog ical data arc spat ially
distr ibuted within sites and within region . GIS software prov ides archaeologists with a
powerful set of tools for management , ana lysis and research of cultural resources. The power of
G IS lies in the abil ity to link objects on a map to a data base, comb ining the graphical display of
data with database query and analysis functionality. Similar objects arc grouped into layers,
wh ich can be turned on or off for mapping. The map below has several different layers, w ith
the Beikthano, layer on top, then roads , majo r bodies and a series of digita l topog raphic maps
as a base layer. Using GIS software, we can pan and zoo m across a particular area of interest,
and identify features on the var ious map layers. The identify results window displays the
att ribu tes to r arc haeo logical site stored in the Site File database. Once a GIS layer is built, the
spatial relationships between mapped features can be analyzed for patterns readi ly apparent if
the underly ing data wcre viewed in tabular format. Archaeologists can analyze geographic data
within a single layer or the relation ship between mul tiple layers to exam ine how environmental
variables like topography, so il type, or distance to water a ffect site location. Geographic
ana lysis can be co nducted at most any scale, from site spec ific to regional or state wide.

The purpo se of a GIS , such as archaeologi cal research will greatly affect the design,
data cont ent and ultimately the cost of thc system. Although a GIS is most common ly
impl emented for a specific objective, it can also be used to assist cultura l heritage managers in
a wid e variety of appl ications. The scope and coverage of a G IS can vary from site -specific to
archaeo logical resea rch applications depend ing on the needs to be addressed.

Sources of Data

The follow ing are the list of the data that were obtained and processed.

l . Aer ia l Photo

Aerial Photo of'Bcik thano site, 1:25,000 sca le, 1984.

2. Sa tellite Im ages

(a) LANDSAT 7 ETM data

(b) NOAA NDVI data, 2002

3. Ma ps

(a) Topomaps from Geography Department , Yangon Univers ity (I : I mile sca le)
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(b) Beikthano's site plan from U Aung Thaw's publication book: Excavation 01 Beikthano,
1968.

4. Data Recorded from GPS

Excavated Sites, Pagodas and Villages in and surrounding Beikthano, recorded from GPS
surveyed By Dr. San Shwe, Archaeo logy Department, Yangon University.

5. Archaeological Infor ma tion

Archaeological Information gathered from concurre nt research by Archa eology Departm ent,
Ministry of Culture and Archaeo logy Department, Yangon University.

GIS a nd Remote Sens ing Softwa re

- GIS Software

Arc View 3. 1 was used for cropping of GIS layers.

ENVI 3.5 was used for register ing topo graphi c maps.

GcoMcdia Profession al 4.0 was used for digit izing land cover &
archaeological sites.

Sys te m of requ irement

A GIS system comp rises three clements:

-Hurdwarc

-Softwa re and

-Data

T he hardware is the computer and the devices used to input, output and store data, and
to run the software. The devices include items such as keyboard, mouse, screen and printer.

A GIS can collect , manage, disp lay, manip ulate, analyse and produce hard and soft
copy of spatially re ferenced information. The hardware required to develop, operate and
generate such information includes input devices, core components, and output devices.

Softwa re is the prog ram that gives instruc tions to the compute r. GIS software can be
though t of as a collection of instructions that prov ides the functions needed to input, store,
ana lyse and disp lay geographic information.

The primary software components comprising a GIS are :

- Data input and manipulation tools

• A database managcmenl system (SBMS )

• Too ls providing query and visualization functionality

- Tools used to perform spatial analysis

• A graphical user interface (OUI) providing access to the too ls

The third and most important element of a GIS is the dat a, either produced in-house or
obtained from external sources.

The data to be included within a GIS will be defin ed by the needs of the users and the
spatial information products they wish to produce . A careful analysis of require ments must be
underta ken to identify the data to be included within the system.
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A GIS can be used to store many different formats and types of data ranging from
digital maps, numeric and textu al data in tabular form to grap hics such as photographs and
architec tura l drawi ngs, and even sound and video .

Wor-kflow of est abli shing G IS datab ase

A GIS should be thought of as a flow of data. It is not simply a database for storing data ,
but is a complex tool for the collection, integration, ret rieval , analysis and outpu t of data .

Regi stering T opogra phic Maps [Bcikthano and its surroundi ng area)

Ge tti ng sta r ted

1. Make sure you have the database files you need : topo-map im ages, and to start your ENVI
the me.

2. Start the soft ware Star t> Programs > r~N VI 3.5. When you sec the dialogue box, cl ick on
File , the n click thc radio button for open image File . Nc w dialogue box, Ente r Data
Filena mes , will open and type filename (Toposhee t File Name). Then e lick on Open .
Notice the sma ll window, Available U<HHis List , will open . C lick a ll LO;.HI RG B.

3. At thc top of the main menu, click on Ivlnp. In the Map dia logue box , click on
Registra tion, and select 0 11 Select Gel': Ima ge to !\'I::l p. A new dialogue box, Image to
M ap Registration Box, will opcn ; select Geographic Lat: I Long: and change the x & y
coordin ate, from x- 30.000000 & y-30.000000 to x-0 .00005 & y-0.00005, cl ick on O K.

4. A new vicw dialogue box, Ground Control Point Selec tion, will open. Click 011 sign! i.
Thcn at the LIt: I Lon g: dia logue box , type the Lat : I Lon g: coordinate. And then cl ick
on Add Poin t.

5. Aft er that In the Grou nd Control Point Selec tion, click on Option and then cl ick on
warp File. A ncw dialogue box, Input w arp Im age , will open , and select on Select In pu t
File. Click all O K.

6. In the Reg istn.ltioll Para mete rs dialogue box, cl ick on C hoose. A new dialogue box,
Output Filena me, will opc n and typ e th e tile na me (Whcre are you sav ing?) . Click on
O pen. In the Regi st ration Pa ra me ters dial ogue box , click on OK. Then you will sec thc
Inwge Reg istra tion (Memory).

C rop (mage

Getting Sta r ted

I. In the Av ail able Bands List window , Click on Disp lay #1. Se lect on New
Display and then at the Avai lab le Bands List , cl ick on Load RGB .

2. In the Display #2 wind ow, cl ick on File . And then se lect on Save Image As, and then clic k
on Image File .

3. A new view dia logue box, Output Disp lay to Im age File, will open , then at the
Resolut ion , change the pow er, fr om 24 bit C olour (BSQ) to 24 bit Colour (BIP ), and
then at the Output File T ype , change the type, from EN VI to T IFFI G EO TI FF, the n
click on Spatial Subse t .

4 . A new box, Select Spatial Subset, will open, click on Map. In the new Spatial Subse t by
Ma p Coordinates window, click on sign ! i at the uppcr part , typc the Lat: I Lo ng:
coor d ina tes and click all sign ! T at the lower part , type the Lat: I Long: coord inates .
Then cl ick on O K.
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5. At the Select Spatial Subset window, click on OK. A new, Output Displa y to Image
File, dialogue box will open, click on Enter Out Put Filc Name [Choose] and type the file
name, click on OK. In again Output Display to Image File dialogue box, click on OK .
Then yOll will see the Display Output to TI FF File (Memory).

Digitiz ing Land Cover & Archaeo logical Sites

Getti ng Started

I. Start the software Sta r t> Prog rams> Geomeadia Professional 4.0. You can see a
dialogue box; click the radio button for Create New Geo\Vorkspace. The small dialogue
box, New, will open and click on New. A new view window, Mnp window I, will open.

2. At the top of the Mai n Menu , select on warehouse , and then select on New w arehouse
and click on New. You type a File Na me at the blank box and click on Save.

3. Again at the Ma in Menu, select on Inser t, and then select on Image. A new dialogue bow,
Insert Image, will open, and then click on radio button Browse. You type the File Na me
and click on Open and then click on OK. At the i\1:.1P w tnuow I , you can see the Topo­
map or Sa tellite Image or Aeri al photo.

4. At the Muln Menu, select on wa re house and then select on Feature Class Defini tion,
click on New. A new window, New Feat ure Class I, will open and type the Name of
Fea ture Class I, Geometry Type and Attributes, what you arc needed. Click on OK.
Again at the Feature Class Definition window, click a ll Close.

5. Again at the Mai n Menu , select on Legend . Then click on Add Feature Class. A new
small dialogue box Add Feature Class Entry, will open, you select the AUributes what
you are needed and then click on O K.

6. After that you can do the digitizing on the Tope-map or Satellite Imagc or Aet-la l photo.

Attr -i bute da tu (excavated finds) are most often entered manually from keyboard
directly into an attribute database. An attribute table is used to store the data associated with
objects in the map. The link between the map and the attribute table is a unique reference code
number. Th is code can be either the geographic co-ordinate of the feature or an alphanumeric
code. Therefore, it is possible to search either geographically or directly search the database to
retr ieve information of interest.

Some uua lyrlcul procedure and output maps

Data capture of Beikthano is the process of inputting spatial data and associated
attribute data into the computer. Map data can be captured from a paper map of Beikthano.
Depending on the method used, the map will be converted from analogue form to either vector
or raster digital format. Then you can digitize on the tapa -maps and plan map of Beikthano at
the computer. After digitizing, you got the Beikthano' s GIS map data recorded on different
layers; it is possible to visualize any desired combination of data held within the system and to
generate custom-made maps. Traditional maps communicate only location and geometric
information. However, because GIS uses locations for referencing attribute data, it is possible
to visualize not only the location of real world objects, but also values and characteristics
assoc iated with a feature at that location.

Attribute values relating to map features can be visualized in map form. The method
will depend on the nature of the data and the type of map feature related to the attribute. A
different colour is used to represent each unique value for the feature attribute being mapped.
Graduated symbols arc used to represent values associated with point data. Points can be
plotted on the map using a symbol that is proportional in size to the value being plotted. Every
point is in a study area. I order to view the digital maps and attribute data it is necessary to
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output data as eithersoftcopy (on a monitor) or hardcopy (on paper). It is possible to output the
original maps and attribute tables, and the results of any queries, searches or analyses.

Dat a description

This section describes the various data used in the research, the source for the data. and
the major processing requirements.

Table 3. Remote Sensing and Scanned Map data

D~l ta Name File Name Data Dcli nition Remark
Aerial Photo Vishnu-tif Gcorcfcrcnccd Aerial

1984 Photo 1984
LANDSAT ETM LANDSAT.tif Gcorcfcrcnccd

Mosaic LANDSAT ETM
Mosaic

NOAA NDv l NDv l- I.' if Gcorcfcrenced
Mosaic NOAANDv l

Mosaic
I: lmi lc map 84-p-8 [if Gcore fercnccd

84-p-8 l :lmile map
84-p-8

1:l milc map 84-p-12 tif Georeferenced
84-p- 12 1:lmilc map

84-0-12
I:lmilc map 85-M-5 [if Gcorcfercnccd

85-M-5 l :lm ile map
85-M-5

1:lmilc map 85-M-9 ' if Gcorcfercnced
85-M-9 l :l milc map

85-M-9

Table 4. Pictorial and GPS dnta

Data N ame File Na me Data Defi nition G PS dat a
KICG- I BTN Ol ,if Excavated Site at 20.02 N, 95.38 E

Beikthano
KKG-2 BTN 02 'i f Excavated Site at 20.0 1 N, 95.38 E

Beikth ano
KKG-3 BTN 03tif Excavated Site at 20.0 1 N, 95.38 E

Beikthano
KKG-4 BTN04 [if Excavated Site at 20.0 1 N, 95.38 E

Beikt hano
KKG-5 BTN 05if Excavated Site at 20.00 N, 95.37 E

Bcikthano
KKG-6 BTN 06 ,if Excavated Site at 20.0 1 N, 95.37 E

Beik thano
KKG-7 BTN 07 ' if Excavated Site at 20.0 1 N, 95.37 E

Beikthano
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KKG-8 BTN 08 tif Excavated Site at 20.01 N, 95.38 E
Beikthano

KKG-9 BTN 09 tif Excavated Site at 20.00 N, 95.38 E
Beikthano

KKG- l0 BTN to lif Excavated Site at 20.01 N, 95.38 E
Beikthano

KKG-l l BTN n ur Excavated Site at 20.02 N, 95.38 E
Beikthano

KKG-12 BTN iz ur Excavated Site at 20.02 N, 95.37 E
Beikfhano

KKG-13 llTN 13 lif Excavated Site at 20.02 N, 95.38 E
Beikthano

KKG- 14 BTN 14 lif Excavated Site at 20.02 N, 95.37 E
Bcikthano

KKG- 15 BTN i5 tif Excavated Site at 20.0 1 N, 95.38 E
Bcikthano

KKG- 16 BTN 16 tif Excavated Site at 20.02 N, 95.37 E
Bcikthano

KKG- 17 llT N 17 ur Excavated Site at 20.02 N, 95.38 E
Beikthano

KKG- 18 llTN 18 tif ExcavatedSite at 20.02 N, 95.38 E
Beikthano

KKG-19 llT N 19 ur Excavated Site at 20.01 N, 95.37 E
Bcikthano

KKG-20 BTN 20 ti f Excavated Site at 20.0 I N, 95.37 E
Beikthano

KKG-21 BTN 21 tif Excavated Site at 20.00 N. 95.37 E
Bcikthano

KKG-22 BTN 22 tif Excavated Site at 20.0 1 N, 95.37 E
Beikthano

KKG-23 BTN 23tif Excavated Site at 20.0 1 N, 95.38 E
Beikthano

KKG-24 BTN 24 tif Excavated Site at 20.00 N, 95.3 8 E
Beikthano

KKG-25 BTN zs ur Excavated Site at 20.00 N, 95.38 E
Beikthano

BTO-I BTN 26 tif Excavated Site at 20.0 1 N, 95.38 E
Beikt hano

llTO-2 BTN 27 tif Excavated Site at 20.0 1 N, 95.38 E
Beikthano

BTO-3 BTN zsur Excavated Site at 20.01 N, 95.38 E
Bcikthano

BTO-4 llT N 29 tif Excavated Site at 20.01 N, 95.38 E
Beikthano

BTO-5 llT N 30 tif Excavated Site at 20.00 N, 95.38 E
Beikthano

BTO-6 llTN 3 1 tif Excavated Site at 20.01 N, 95.37 E
Beikthano
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BTO-7 BTN 32 tif Excavated Site at 20.0 1 N, 95.37 E
Beikthano

BTO -8 BTN 33 tif Excavated Site at 20.02 N, 95.37 E
Beikthano

BTO-9 BTN 34 tif Excavated Site at 20.02 N , 95.37 E
Bc ikthano

BTO -IO BTN 35 tif Excavated Site at 20 .02 N, 95.38 E
Bcikthano

I3TO -II BTN 36 tif ExcavatedSite at 20.00 N, 95.39 E
Bcikthano

BTO -12 BTN 37 tif ExcavatedSite at 20.0 1 N, 95 .37 E
Beikthano

BTO -lJ I3TN 38 lif Exca vated Site at 20.0 1 N, 95.37 E
Bcikthano

I3TO-14 I3TN 39 tif Exc avated Site at 20.00 N , 95.39 E
Bcikthano

I3TO- 15 I3TN 40 lif Excavated Site at 20.00 N, 95.39 E
I3cikthano

I3TO- 16 BTN 41 tif Excavated Site at 20 .0 1 N, 95 .37 E
Bcikthano

BTO- 17 BTN 42 lif Excavated Site at 20.0 1 N, 95.38 E
Bcikthano

I3TO-18 I3TN 43 tif ExcavatedSite at 20.00 N, 95.38 E
Bcikthano

I3TO-19 BTN 44 tif Excavated Site at 20.02 N , 95.38 E
Bcikthano

IJTO-20 BTN 45 tif Excavated Site at 20.02 N, 95.38 E
Bciktha no

IJTO-21 BTN 46 tif Excavated Site at 20.00 N, 95.37 E
Bcikthano

I3TO-22 BTN 47 tif Excavated Site at 20.02 N, 95.3 9 E
Bcikthano

BTO -23 BTN 48 tif Excavated Site at 20.01 N, 95.39 E
Beikthano

I3TO-24 BTN 49 tif Excavated Site at 20.02 N, 95.39 E
Bcik thano

I3TO-25 BTN 50 lif Excavated Site at -
Beikth ano

I3TO-26 BTN 5 1 tif ExcavatedSite at -
Beikthano

I3TO-27 BTN 52 tif Excavated Site at
Bc ikthano

BTO-2 8 BTN 53 tif Excavated Site at
Beik thano

BTO-29 BTN 54 tif Excavated Site at
Bcikthano

I3TO-30 BTN 55 tif ExcavatedSite at
Bcikthano
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BTO-3 l BTN 56tif Excavated Site at
Beikthano

BTO-32 BTN 57 tif Excavated Site at
Beiktha no

BTO-33 BTN 58 tif Excavated Site at
Beikthano

BTO -34 BTN 59 tif Exc avated Site at
Beikthano

Table 5 Relational Database

141

Data Name File Name Data Definit ion Rem ark
Bcikthano 's Plan BTN.P- tif Bc ikthano's Plan

Databa se

5. Co ncl usion

A Geogra phic Information Syste m is a way of managing spa tial data. The use of GIS
techno logy in arch aeology continues to grow, both in the number o f projects featuring a GIS
compo nent and in its recogn ition as a powerful manage ment and analytical tool. GIS analytical
tools have opened a numbe r of new resea rch oppo rtunities as well as allowing for Old Avenue
of research to become more feasib le.

New technology has, in the past, been adopted by arc haeo logists qu ickly without fully
understanding the nuances and limitations of that technique. As GIS technology has beco me
more comm on in archaeo logical research it has been exa mined by a wide r range of scholars
and has been found lacking in several instances. This proje ct br iefly descr ibes the archaeology
of Bcikthano , and how the information recorded in archaeolog ical site inventories ca n be used
in predi cti ve modelling using GIS.



142 JI\RC-YU. VolA, No.1.20 15

Acknowledgement

The receip t of research funding for this research from the Asia Research Centre,
Unive rsity of Yangon is gratefully acknowledged .

References

In Eng lish

Aun g Myint , U, 1 99~';' Site Character istics o f Pyu and Pagan Ruins, Kyoto , an
International Seminar Presented on 14 October 1998

Allng Thaw, 1968. Excava tion at Bcikthano , Rangoon, Ministry of Culture

Box, Paul, (999. GrS ami Cultural Resource Management, UNESCO, Bangkok.

f IUd SO Il , Bob, 2004. The Orig ins of Bagan. The archaeolog ica l Landscape of Uppe r Burma 10

AD 1300, T hesis, Submit ted in Fulfill ment o f the requi rements for the deg ree of Doctor
of Philosophy, Archaeology Dcpt., University ofSydney

l' luor c. Elizabeth H., 2007. Early Landscapes of Mya nma r, Bangkok, River Books CO.,Ltd

Sa n Shwc, 2002 . The Culture of Vishnu Old City, Thesis, Submitted in Fulfillment of the
requirements for the degree of Master of Researc h, Archacology Dept , Yangon
University

Su n Shwc, 2004. G IS Database for Archaeo logica l Site o f Bcikthano , read ut the Dep artment
of Geography, Universi ty o f Yangon, 0 11 2 1 February 2004, with Dr. Daw Mi Mi Kyi,
Professo r, in the Chair

Sa n Shwc, 2006. "The Culture o f Vishnu Old Ci ty" (Bcik thano), Uncovering Southeas t Asia ' s
Past, Singapore, NUS Publishing, 200 6, Pp- 272-X3

Sa n Shwc, 200 X. The Cultu re of Vishnu Old City, Thes is, Submitted in fulfi llment of the
requirements for the degree of Doctor o f Philosophy, Archacology Dept:, Yangon
Universit y

Sturga rd r, Jan ice, 1990. The Ancient Pyu of Burmam , Volume One, Lond on, Cambridge
University press

Wheatl ey, Pau l, 1983. Nagara and Conuna ndcry, Ch icago, the University of Chicago

\Vhitc, Andrew Marshall, 200 2. Archeological Predictive Modeling of Site l ocation Through
Time : An Example from the Tucson Basin, Ari zona , MSc Theses, Submitted to the
Faculty of Graduate Studies in Partial Fulfillment of the Requirements for the Degree of
Mastcr of Sc ience , Department of Geography, Ca lgary, Alberta, 2002

Aerial Ph oto

Aerial Photo of Bcikthano (Vi shn u City) s ite of the year 1984

Satellite Images

(a) LANDSAT 7 ETM data, Intergraph Company

(b) NOAA NOVl data, 2002, Geogra phy Depa rtment , Yangon University



,t& .,cc",!"a:D"",
C 0.;1 0 ., ':::Y'

cnlblJ'&:!Jccc:!J:cP:lo'0 ::J'

M:f!:vt'JfffiP(,

' f h !Jl;'J""!c

,f t c!Jl;'J"" !c

IBoofiJh!J:ja:cf,1 1!J.c3CCC:!J!9ecR:?Jec
,9ccc,o:?J I:cM'1{):!J:lo :::)(x.n!!J 1fiJ: ~a:c ~(»"J ooof- Zoot ,uoo! Jet) 1J.~mecf:)·[j., ([Ic O J ';>00

IOCO! , 'l{;J(2f)1 dxf}l I::::)(;/w:?J:§.c,o::>CCCXO:X9 , f.cc cotJte::x x:n eJ: !Jt:J
({h :.:; I" ::II" "" J ,)

t:5 rculofiJ:ca:::ilkec I f.CCCO!)Cc:::Jcm:?J ;!J:?J ,h !J;Ei iJl.o M:Ito:!Jero ,:db
" " 0 ::1 , .,) 1r:J""

j"! ,,J(aoorJlJlfJ :!J:1o:f CUJ:!J 1iJ:J cccf.' loco f :f 'p&:ifC"(9

/(:oo( - oc- I-f ' f.c5:l tF"cccot? Cc:pccmd J:?J p';
lC4e :J" ~ecf)l::)(:.o :9:JoNM'1I)!!J:1o::JlXntJ 1P:FCC'C'{J II)eoa/ C4e ::Jb ~ ec: f, ccr:; Q .2,

".l (1::J:, .l " " oTc 0 C' " .l c oo

' c oo ! - 6-8 ,f.c3 :(JI :2" ccco:?J 1c : :>C(/) :?J : lJ:?Ju ;'

lC4e ::J {, (JIcc(;J::Jco :f.::JoCuM'1I)!!J:lo:::JCGJ:?J 1fi7:f>cccQ (oe}ccoof C4e;{,(J)ec:l~(;I '0
. " t1::1;, "J J OJ'o 0 ." c o o a

ICOCoo " 6CoQ ,;'eo"" IC(U/ ::J{, <pcco!!b (JI f,

(cf}-ff)8c) ~/&Ifo:bt'J:C§jF2"ccco:!Jlc;,,;c:n;:lj~ 0 ct8c "(cS-f;/ac) pln/f9 ·C...,fO&ec

IcoC-o o .J.JbUJ IfloJ.b 1C4 <S ::Jb(ux ol/}u]> .J.
,) 0 ,) o » 0 ,) ,) .,)",),)

coiocc ... f.C-lCae} jwto,b,cDtlPtcc"",k"ccn"IJ, oCae (oC- l eae) ollb.' '0,) ,) I · ,) -::::::I,),) ,) ,)

,h gN1>:C J.ccGO~l:c

° °
:?cco~:IJ~jlo!b ,~J.c,SI;'.L {)~:!c 1C4~,):Jb:ec J.ccco~ l:cM.L{)~:!c OT (6 '8-0 .L[/ 6661 01'6'8-0 .18 'c

,f.cgun c
"ccco~Ic:?ccn~:IJ~flo!b ,~ f.cSl;'.L{)~:lo 'C4!J?b:ec"''CGO~CcM.L~~:lo L-O.1[[ 866J L-O~.~ ·f

,k g,. ,2
° 0

&.ccc.o~Cc:?C(l')~:~~tcotb ,¥&.c81~1"~:lo 'C4!J?b:ecf.C'CGO!'Jl:cM.L0!'J:lo 9-0.1[[ L66I 9-0,lU ' C

.l UlU UUAW U1

(O I~ :JS d l!lU I : I) hl!SlOA!Un uogu~A 'luaWlledoa hl{de~odD WOl] sdeurodoj,

£vl SIOZ 'I 'ON 'v'IOA 'nx-ouvr


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016

