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Abstract. Management o f  land is one o f  the very imporlant tasks and a challenge for govemments 
at all leveỉs. In orđer to do a good land management vvork, many diíĩerent Instruments are needed, 
including maps.

Presently, cadastral, land use and land use planning maps provide necessary ỉand iníbrmation 
for diíĩerent users. Thcse information necd to be uploaded on the Internet to íacilitate theừ access 
and use. In ordcr to support this task, the establishment o f  websites and electronic maps on land 
iníormation is necessary. Electronic atlas vvith abiỉity o f  storing data in digital format, managing 
data by a database management system wiỉl allovv to rapidly execute the data for determination of 
geographical coordinates, distance, perimeter, land cell area and other necessary inĩormation. The 
distribution o f  electronic atlas on internet also aỉlovvs the access and search of the objects with 
given parameters.

This article addresses the use o f  cartography, GIS and Multimedia technologies to establish 
thc electronic atlas supporting-land management in Hanoi. It is the experiments o f  establishing and 
uploading electronic atlas to Web. The Atlas vvith iníòrmation on land administration, land use and 
land use pỉanning at district level is a usefuỉ instrument for the use and management o f  land by 
citizen and land management organizations.
Keywords: Electronic Atỉas, land management, GIS- Geography infomation system, database.

1. Im tro d u c t io n

7.7. E xpanded H anoi fa c e s  challenges in land  
m am agem ent

In 2008, Hanoi city has been expanded its 
admiinistrative borđers. This is an inevitable 
resuilt o f  the city’s geographic limitation in
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terms o f  population growth and urban structure 
development. The expansion o f  Hanoi vvill 
provide a com prehensive and full potential 
developm ent environment for its own 
development. The increase in 3 times in area 
and population also enlarges Hanoi intemal 
market and  creates motivation for further 
developm ent o f  Hanoi in the future. 
Furthermore, the expansion o f  Hanoi will also 
reduce unnecessary pressures from overloading
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o f  infrastructure, roads, lacking o f  lands in 
urbanization proccss, and pressure from 
surrounding p r o v in c e s to  Hanoi, especially if  
the industrial zones are not placed in a suitable 
location. By expanding, Hanoi vvill have 
advantage to rclocate industrial zones to sites 
with suitable environm ent and landscape. 
Moreover, by reducing pressure on land prices, 
investment environm ent will be more 
com petitive due  to the reducing cost in land 
investment.

Hovvever, after the borders ha ve been 
expanded, Hanoi will also encounter many 
difficulties in m anaging and operating its 
political, econom ic, cultural and social systern. 
In organizational structure, Hanoi also has lo 
facc with a new, larger and more complex 
system both in scale and lcvel.

W ith a  rc la liv e ly  largc a rca  o f  3 .324 ,92  km 2 
[1], H ano i will  have g rea t diíT iculties in land 

management. That is vvhy the construction o f  an 
Electronic A tlas supporting land managcment 
in Hanoi city is a practical task, vvhich can solve 
some critical problems in m anaging Hanoi’s 
land today.

1.2. O bjecíives f o r  buildirtg a n  E lectronic A tlas  
fo r  H ano i la n d  m anagem ent

T ogether w ith the electronic maps, the 
electronic atlas is bcing developed in many 
countries in the  vvorld and refined many types 
and forms such as: [2],[4] Atlas CD-Rom 
running on a PC or Atlas on the LAN, WAN 
and Internet. This  is one o f  the applications 
rapidly devcloped and has shovvn its advantage 
w hen internet access spced has been 
ameliorated.

The Electronic Atlas for Hanoi land 
managem ent is built to meet the íbllovving 
objectives:

+ Reprcsenting  all iníòrmation on cadastral, 
current land use and land usc planning o f  Hanoi 
at 3-level: City, Districts, Communes and Town.

+  Provid ing  tools to facilitate quick 
information search

+ S upporting  format for use on computers 
and on the  nctvvorks (LAN and W A N ) o f the 
H anoi city.

+ OỈTering da ta  that can be dovvnloaded, 
m anipulated, and  m apped to facilitate decision- 
m aking  process.

2. B uild ing  the electronics A tlas for land 
m a n a g e m c n ỉ  in H nnoi

2 .1. A tỉa s  's s truc tu re

Electronic A tlas  for land management in 
Hanoi is s tructurcd as  íbllovving: It consists o f  
three them es inc lud ing  cadastral, land use and 
land use planning. Each themc has one  map for 
all Hanoi c ity  and  30 maps for evcry district. 
T hese  m aps are m anagcd  by administration unit 
and by thcme. M aps  are notcd vvith text 
docum ent, im age, p ic ture  and bricf description 
o f  com m unes an d  districts.

The A tlas has  tvvo main pages:

- H om e page: is introduction page Yvith the 
name o f  Atlas, u se  interface and the  main link 
to the contcnt o f  atlas.

- M ap page: in content pagc shovving naps 
and tools for m anipu la ting  function.

From these  m ain  pagcs, the Atlas allovs to 
open diíTerent w indow s such as inap window, 
legend w indow , w indow  for multirredia 
elcm ents and search  iníbrmation...

The Atlas is  built on an open architecure; 
m anager can ad d  o r  reduce subjects, maps or 
update m aps da tabase  regularly.
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2 .2 . A í la s  b u ỉld in g  d ia g r a m
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Fig. 1. Building Diagram of Atlas.

2.3. M ap database f o r  la n d  m anagem ent in 
H anoi

Hanoi Electronic A tlas  includes 3 map 
themes: cadastral, current land use and land use 
planning o f  all adm inistrative units o f  the city. 
All m aps are edited by M ap ln ío  software 
following the guidance on m apping  technology 
and land database system o f  M inistry  o íN a tu ra l  
Resources and Environment, V ie t Nam.

AU the maps are ed ited  and  stored in a 
Standard íormat and structured before imported 
into the A tlas’s database, for exam ple, each 
map is stored in 1 íòlder. In each  folder 
contains:

+ The map íìles T a b ” (classes o f  maps), 
accompanied by the coníiguration file o f  each 
class (.map, .id, .dat, .dbf).

+ O ne vvorkspace file form atted  as *. mws 
file and the name for all the  m ap  is bando.mvvs

The diagram o f  data storage in the Atlas is 
shown in Fig. 2, in which:

- Data (the folder name to store the group 
map data fìle and o ther attached docum ents)

- T: the directory for store city leve! data

- H uyen l,  H uyen2 ... Huyen29: Folder 
contains district level data.

- X I ,  X2 ... Xi: Folder contains data o f  
communes.

-C D 1  (Cadastral maps).

- CD2 (Current land use maps)

- CD3 (Lanđ use planning maps)

2.4. B uiỉd ing  the m odules o f  A ílas

We use M apXtreme 2005 package from 
M apln ío  Corp. to built pages in Atlas. In 
M apXtreme 2005 desktop, there are various 
templates, which help automatically coníìgure
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and build map environment vvitli the control 
tools and templates vvith drag /  drop function. 
O n  the PC, M apX ừem e 2005 fully supports 
several languages such as: Microsoft.NET 
framework with Visual Basic.NíìT, c #. In web

environment, this program provides a irapid 
deploymcnt by providing the template imap, 
multi-function control tools, the appliciation 
samples and drag/ drop functions. It accepits all 
languages in dot N ET framework.

Huyen29lluvcnl Huyen2

rhe nics of 
map,
workspaces 
íìle o f CD1, 
lcgcnd

The nics of 
map,
workspaccs 
íile o f CD1, 
cgend

The íìlcs oí 
map,
\vorkspaccs 
filc o f CD3. 
legend

The nies oí 
map,
\vorkspaces 
Ếĩlc o f CD2. 
legcnd

rh e  íìles o f map, 
vvorkspaces nie of 
CD1, iegcnd

The íìlcs of map. 
\vorkspaces filc of 
CD2. iegend

Ine tĩles o! map. 
workspaces file of 
CD1, iegend

Fig. 2. The diagram o f data storage in the Atlas.

2.4.1. D esigning the m ap 's con  ten í layout

During the interíace design and cođe 
vvriting for the m ap’s content layout, we used 
M apXtreme language because o f  its ílexible 
ability and conveniences in use. Coding system 
o f  the content layout is built to include the

íòllovving contents: T he  source declaration 
(Pagc Language, code file, Inherits), dcclaration 
o f  the registration for using control modules in 
M apxtreme M apInfo.W ebControl '(Assembly, 
N am espace, Tag  Preíìx), declaration o f  the 
function to shovv the m ap  (MapControl, ID,
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VVidth, Height, M ap Alias), dcclaration o f  the 
function to display the m ap  layers (Layer 
Control, ỈD =  "LayerControll,  M ap Control ID)

2.4.2. User Iníerface Tool

In o rder to operate and use the maps system 
in the  A tlas efficiently, vve have designed a 
system o f  tools to control and manipulate the 
map include: Zoom In, Zoom out, Pan, 
Distance, V iew  information, center Map, Layer 
Control, O pen Legend, Find iníormation, map 
Print, Refresh and help. (View in 2.5.3).

2.5. R esu lt o f  íesí on PC

The tests vve have implemented on personal 
computers showed that Hanoi’s Electronic 
Atlas for lanđ managem ent runs stably. Atlas 
can be regarded as a GIS software which can be 
used on personal com puters (PC), o r  LAN, 
WAN. This package allows the storage and 
management o f  electronic maps vvhich contain 
cadastral information and iníormation on current 
land use and land use planning in Hanoi city.

2.5.1. Interface o f  ho me page
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Fig. 3. Home page.

2.5.2. Tools to  conỉro l a n d  m anipuỉate the m ap o f  A tlas

In the Electronic Atlas o f  Hanoi, tools to control and manipulate the map are built as a set o f  tools 
as shovvn below:

/  /  /  /  /  ĩ  i

Zoom  in P an Inform ation Layer Search  P rin í Help
C ontrol

Fig. 4. Controlling and manipulating tools in Atlas.
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2.5.3. Map Interface

A TLA& BtC* l Ứ Q U A H L t e A l  DAI HẲ * Ạ  
l U t l l Q * * :  r o t  3  t M H O H t i n i  1 * « «

Fig. 5. Content of Map Interface.

2. The ýunctions o f  Atlas

Tlrn klỗm X ‘
Tim trono BV1 Nin hánh chỉnh xâ v,| 1
f4ộl đung
TVn ]
X. Phu Son *X. Phủ Cưừng
X Phủ Phưong
X. Ba Trạt
TT. TâyOống
X. Khánh Thượng .y

( V) trltrén Dản đò 1
(b)

Fig. 6. Displaying object information (a); Iníormation searching function in map (b).
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Fig. 7. Administrative unit list and List o f  maps (a) and Layer control (b).
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ị BỒI v lé t

H à  N ôi là  thủ  đỗ . đ ồ n g  th ò i c ổ n u  lả  m à n h  phổ  
lớ n  th ử  n a i V lèt N a m  VỚI d i n  s ố  0 ,2 3 3  triệu 
n g ư ờ i. Thuộc ỡ ò n g  b â n g  c ổ n g  H ồ n o  trù  ph ú . 
no ! ớ ây  đ ả  s ớ m  trò  th á n h  m ộ t tru n o  lố m  ch in h  
tri vả  tổ n  g iá o  n o a v  từ  n h ữ n g  b u ổ i đ ằ u  c ủ a  l|ch 
s ử  Viột N am . N âm  1 0 1 0 . Lý c ô n g  u ả n .  vi v u a  
d ầ u  tiô n  c ú a  n h à  Lý. q u y ế t đ in h  xảy  d ự n o  kinh 
đ ô  m ở l ở v ù n g  đ ấ t  n ả y  VỚI c á t tô n  T h S n o  Long. 
T rong  s u ố t  th ờ i kỳ c ú a  n h ữ n g  trlôu  đ ? l Lý, 
T rằn . Lô. k inh  th à n h  T h â n g  L o n g  lả  n o l  b u ô n  
b á n . tru n o  tâ m  v ă n  h ó a . g iá o  d ụ c  c ủ a  c ả  m iồ n  
B â c ' K hi Tây S ơ n  rò l n h ô  N g u v ố n  lô n  n ầ m  
q u yồn  trị vl. k ín h  đ ỏ  đ ư ợ c  ch u y ổ n  vồ H u ô  và 
T h â n g  L o n g  b ắ t  đ à u  m a n g  tố n  H i  N Ộ I từ  n i m  
1 8 3 1 , d ư ớ i th ờ ỉ vua Minh M ang  N â m  1902 , 
H à  NỘ! t rô  th à n h  Uiủ đ ò  c ủ a  L ièn  b a n g  Đ ỏ n g  
D ư ơ n g  v à  đ ư ợ c  n g ư ỡ l  P h i p  xâíY d ự n g , quy 
h o ạ c h  lạ l T rải q u a  h a l c u ộ c  c h iế n  tra n h , H ả 
NỘI là  th ủ  đ ô  c ủ a  m lè n  B ấc rô l n ư ớ c  Viột N a m  
th ố n g  n h á t  v â  g iữ  vai Uò n ả y  c h o  tở ỉ n o à y  nay  
S a u  d ợ t  m ở  rộ n g  đ la  g iớ i h à n h  c h ín h  v à o  
m á n g  8 n ả m  2 0 0 8 . H i  NỘI h iệ n  n a y  c ó  ơ iộn  
tích  3 .3 2 4 .9 2  krn". QÒm m ộ t tn | x ả . 1 0  q u i n v à  
18  huyện n go ai thành H ả  NỘI là  một trong ha«

l X w c ấ ế lW  :

L  BÂng chủ giải

INỘI OUHOCHUVễMHÔN 

OATÒ

( .........j  u il áền cư ò
L __J tấlU»Tfl*<-ìllrcr^UHJ Đĩ

L......... — i u ít UnQ »wn rgoii khu ur

m m  < * * *
D Ẩ T C O N G T R lH H  c o n g  CÔMG

n ù tờm t/nj đoa M à 
Ukt CTÒÁng M o aft

0

Fig. 8 . Text vvindow and legend window.

2.6 . Package

This product has bcen tested and veriíìed on 
PC and can fully satisfy the requirements and 
goals set out by proịect. The product is 
transferred to packaging stage; the data used in 
packaging include all map data, multimedia 
data and map display programs built earlier. 
The Electronic Atlas can be installed vvith a 
setup.exe íìle; User can install, Setup the 
coníigurations and use directly the  product on 
th e  C o m p u te r  PC, LAN, W A N , ...

help the user manipulate the map and find 
information easily.

Basically, vve have developed an electronic 
Atlas system that mects the dem and o f  society. 
With this Atlas, Hanoi pcoplc novv can easily 
get iníbrmation on land use and land planning.

Atlas needs to be built to follow the o p en  
GIS standards so that the task to upgrade and 
update iníòrmation o f  the map vvill be more 
convenient.
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