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SUMMARY

Local government in Nepal has important challenmgésted to manage the territory, and
several approaches have been taken place frometiffeevels of the Nepali government. The
approach explained in this paper was defined atusien to reduce some of the most critical
barriers that are preventing newly empowered, bdeuresourced municipalities, from
carrying out their new responsibilities. For im&ta, some of the current obstacles found at
Nepali’'s municipalities are: poor financial managemsystems, limited revenue raising
capabilities, weak urban planning and managemeraaity (infrastructure planning, sector
planning, project management, and infrastructueratpn and management), insufficient
quality urban planning data and related informatianagement systems.

This paper describes the achievements of one dhtee components of an ADB funded
technical assistance project in Nepal between 2@1i0the end of 2011, which is the
development and implementation of a municipal gaphlic information management system
(G-MIS) to three participating municipalities in pad (Butwal, Birgunj and Biratnagar -
BBB). The Ministry of Physical Planning and Workasithe Executive Agency of this
technical assistance project, while the Ministry.o€al Development was the organization
responsible for overseeing the financial assistaoogponent for the municipalities, while the
Department for Urban Development and Building Cargdton (DUDBC) oversaw the urban
planning and geospatial development of the contildds work seeks to share the concept of
the new approach for implementing a preliminarysgatial information management system
and also the production of a geospatial databdse g€ospatial database consists of socio-
economic survey datasets, house numbering and attéeessing data, land parcel and
mapping geo-database. The new approach of implémgesimunicipal GIS involved

building a Web-based system with minimum finanogslources to be used in day-to-day
decision making for these three municipalities &phll.
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SOMMAIRE

Les municipalités au Népal ont des défis importaots gérer leur territoire avec des sources
financiéres restreintes, alors plusieurs approohéegté considérées dans divers niveaux du
gouvernement népalais. L’approche décrite danartiete a été développée comme une
réponse innovatrice afin de réduire la contraiatelus critique a laquelle doit faire face les
gouvernements locaux et qui limite, surtout avedaibles recettes, d'étre responsable
pleinement des nouveaux services du gouvernematrate Le but de I'approche dans ce
projet est de chercher donc a établir des systémeggsstion financiéres efficient, de
chercher des nouveaux revenue, d’'augmenter la it@pkecplanification et la gestion urbaine
(planification d’infrastructure, gestion de projetsadministration des infrastructures), et
finalement d’ améliorer la capacité de gestion elpction et de mise-a-jour des données
géo-spatiale.

Cet article décrit les résultats d’'une composantprdjet financé par ADB au Népal de
2010 a 2011, pour le développement et I'implaatati’un systeme de gestion de
I'information municipal géo-spatiale des trois &8l; Butwal, Birgunj et Biratnagar (BBB).
De plus, dans ce projet d’assistance techniqueitésidre de planification et travaux
publiques a agi comme agence d’exécution, ainsiejiMinistere de développement
municipal a été le responsable de la vérificatieadcomposante financiére, et finalement la
Direction de développement urbain et constructipddBC) a participé comme partenaire
pour surveiller ce projet. Cet article a comme otifele partager I'approche pour le
développement et I'implantation d’un systéeme prgietde gestion de I'information géo-
spatial, ainsi que la création des jeux donnééscsiance spatiale qui tient compte des levés
socio-économiques, le développement d’'un systeradresse et codification du réseau de
rues, de l'intégration des lots avec le systemedabass fonciéres et finalement les outils de
gestion urbaine. Malgré la complexité de ce pradgetiéfi majeur a été la mise au point du
systeme G-MIS sur le Web avec un design extrémesn@ple et avec un minimum de
ressources financieres, pour étre utilisé jourta-our les agents et décideurs municipaux
des trois villes en expansion, mais avec des badgstreints afin de fournir des services
essentiels.
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An innovative approach for under-resourced municipalities. A cost-
effective geospatial infor mation management system gover nment in Nepal.

Gabriel ARANCIBIA, Canada and Bhushan SHRESTHA, Nepal
1. INTRODUCTION

This document highlights the main achievementsnoABB funded project in Nepal in 2010
and 2011, and seeks to address some of the most criticstholes that are preventing newly
empowered, but under-resourced municipalities, fcamying out their new responsibilities
caused by: poor financial management systems ddnwivenue raising capabilities, weak
urban planning capacity (infrastructure planniregtser planning, project management and
infrastructure operation and management) and iicserfit data and related information
management systems. The project was divided @ethrain components: (1) Financial
management and revenue generation; (2) Urban sedteitvery (urban transport, solid waste
management, water supply and sanitation systems\adll infrastructure planning); and
(3) Development and Institutionalization of GIS-bdsnunicipal information system (G-
MIS). This document intends to emphasize the d@liigsues and achievements of the third
component of this project.

Implementing and institutionalization of a G-MIS smeonsidered in this ambitious project as
the solution to enhance and improve many muni@palices, which is partly true, but the
reality is that a GIS must be very well defined®accepted as replacement of traditional and
well establish paper-based practice by municipdefs. With this in mind, the approach to
use GIS technology, as a mandatory component ®ttmtract, was dramatically modified.

In addition, other issues added on this mandate ter limited budget and the timeframe to
address the barriers identified in these three onpaities. Furthermore, the lack of digital
geospatial datasets and geo-reference databasésdcextra constraints to utilize traditional
GIS solutions. The answer to tackle these issuestovase “Open Source” GIS/Database
software adapted to run on local Web, with verymgework-flow tools. Data production
capabilities were solve using innovative approacheash as a mix of mapping concepts to
organize and perform street addressing, house numglkend socio-economic survey at the
same time. Municipalities were also advised thaytimust concentrate on providing services
to the community, instead of building capacity oeating mapping and GIS information,
which are not part of municipal functions.

The main achievements, in the component 3, araidedchereafter , and can be summarized
as: implementing and deploying a simple and usendity web-based G-MIS, simplifying
data capture mechanisms within the daily activiiesiunicipal officers, building capacity at
the participating municipalities to handle housenbering integrated to land property taxes,
strengthening e-governance capabilities by acogskita and information on all municipal

! This ADB 7355 technical assistance project wasetesl by Cowater International Inc. with collabaatof
the Ministry of Physical Planning and Works (Gowaent of Nepal).
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departments and finally creating a computer-frigmqmbcess embedded on the former
traditional paper-based procedures.

2. THE WEB-BASED GEOSPATIAL MANAGEMENT INFORMATION SYSTEM

The approach employed to address the creation®fcgpabilities at the three participating
municipalities (BBB) was defined based on the pmgiary institutional assessment at the

early stage of the project. The following are themrcriteria taken in consideration for the

changes from a traditional GIS solution to Web-daSeMIS presented in this paper:

Organizational Structures. The three municipalities have traditional orgatian structures
to support paper work-flow processes, but are lilexenough to embrace technological
changes to enhance their capabilities to betteedbeir communities.

Human Resour ce Capability: Overall it was found that the majority of techristaff in

BBB is familiar with computers and basic softwaBeme senior and junior staff members
have received commercial GIS software training, sederal have gone through more than
one training program. Furthermore, senior staffalinhree municipalities know about the
importance of land use mapping and its potentiakbts in planning and decision making.

Despite this respectable grounding in computeraifmer and basic software, it was found
that current municipal staffs do not have suffitigkills or knowledge to utilize, produce,
interpret and analyze outputs to support decisiaking, updating maps and disseminating
updated GIS based information to the public.

GIS/IT Software and Hardware: Existing GIS/IT infrastructure in BBB was analyzed
order to understand equipment procurement needadee municipalities. In general, nearly
all key municipal staffs have high-end laptop fogit personal use. Every technical unit has
sufficient high and middle range computers, buy the currently in use for general word
processing purposes only.

All three municipalities have local area networlgt bnly Butwal has network in working
condition. Although, they do have wireless intérh@t connects a limited number of offices.
A wireless system allowing access to the Interrhfanywhere within the municipal
compound in Butwal.

Software: ESRI's Arc GIS is one of the most commonly use& Goftware in Nepal. It is
currently being used by Kathmandu Metropolitan Gityrer municipalities supported by
UEIP?% and by other government and non-government ozgéans in the country.
Nevertheless, BBB do not have any software thablesahem to produce maps or to use
spatial data for municipal purposes. Software castslack of priority status for such items

2 Urban Environment Improvement Project
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by senior management are seen as the primary easbimd this situation according to
municipal staff.

GIS Databases. BBB all have GIS based digital databases compyisiost of the key data
layers such as building footprints, road networiev bodies. Birathagar and Butwal have
also created a GIS layer with simple land use iea8ons such as built-up, agriculture,
water body and forest area. However, none of tHatsbases or associated maps have been
used for planning purposes and there is no systematchanism for collecting, updating or
maintaining existing spatial data (either digitahardcopy).

Digital Maps:. Birathnagar and Birgunj already have GIS basedaligiaps (in shape file) in
the scale of 1:2500. These are available also to@AD (dxf) format. Butwal also has GIS
based digital maps in shape file but lacks someéefmportant topographic data layers such
as contour.

Socio-economic information: All BBB have of some kind of socio-economic data sets but
thereisno any integration with the spatial data they already have. It was identified that
different divisions / sections tend to build (outsme) their own datasets on an ad hoc basis
without first verifying the availability of data iother units of the municipality. These data
sets are often project specific and thus diffitoladapt and integrate into planning and
management activities (e.g. social survey in Bagar Municipality).

Ability of developing cadastral (land parcel) management application: In addition to

BBB, a very rapid assessment was done at the &i§urvey and District Land Revenue
(part of the Ministry of Land Administration afeform), responsible in Nepal for
producing cadastral maps and land ownership databbB®wever, it was found that there is
no appropriate flow of cadastral information frorstict Survey Office (DSO) and Land
Revenue Office (LRO) to the municipalities. Cadalstnaps are updated as need be in
connection to the parcel sub-division for land oghe transactions. But the other changes
in land use (e.g. buildings, newly constructed exypanded roads, changes of river courses
etc.) are not updated on a regular basis.

Street Addressing Systems. During the commencement of the project, it wasitbthat the
current status of street addressing and house minglsystems in BBB are very precarious.
The main exception is Butwal, which undertook adeonumbering initiative with support

from UDLE®. Almost all streets have been named as a reswéts@ime cannot be said for
Biratnagar and Birgunj, where only a small numifesteeets have names. If any of the
municipalities undertook house numbering programitié past, none have been successful to
date.

Potential for Linking Gl S-based MISwith Taxation Systems. This assignment found that
the integrated property tax is the trend on all itipalities in Nepal instead of separate taxes

% Urban Development through Local Efforts Project
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for house and land. These integrated property tasesurrently managed using software
from a Kathmandu-based firm (Shangrila MicroSystehh)js system allows participating
municipalities to register and collect land taxesaaegular basis and manage all property tax
accounts. The current system is based on pam@id® for each municipality being copied
from the Registration Book of the Land Revenue Diepant.

Analyzing the results of this comprehensive assessiand also the lessons learnt from other
similar projects, the conclusion was obvious, dr&team strongly recommended to develop
an “open source” G-MIS with Web capabilities todise to share information and using
some tools on a work-flow process. From a datatpufiview, the choice was to reduce the
number of data for the socio-economic survey bggisiproperty instead of household units.
This was done using mapping technology, the puecbésatellite geo-reference images to
create a topographic digital map with few seledéadures, define a simple strategy to create
a street address and house numbering datasetssartie time as topographic maps were
developed. Finally, land parcel database was pedday private firm using scanned hard-
copy cadastral map and BBB were advised that ypis of business is not part of municipal
services.

2.1 Thegeospatial architecture and Web-based infor mation system

The G-MIS system has been developed on “open ssusoffwareMapServer to be able
to have an infrastructure capable of being usechbst of the end-users at the
municipality, without having the need of purchasaagnmercial off-the-shelf expensive
software license. The conceptual model for thisesyss based on the needs and
requirements set by the project team at the inoep#port stage and adjusted after
during the development process in coordination withmunicipal officers.

The main requirements set for the Web-based G-vdShe following:

1.Interface for displaying and query geographic infation (GIS maps);

2.Database tools integrated with GIS functions to agansocio-economic
information;

3.Information management tools to maintain edit aisgldy street addressing and
house numbering database;

4. Mechanisms to maintain, edit and display buildiegnpits datasets;

5.Tools to link with the Taxation system and displayd taxation information;

6. Application to manage land parcel information.

All the above functionalities of the system haverbadded using a modular approach
and with the concept of reducing the manipulatismg menu driving tools. The latter
provides end user to easy navigate on the systénowtihaving formal GIS or computer
knowledge.
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The following figure illustrates the system capitiess and conceptual design.
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Each circle has a color ring (yellow, red or yelldash-line), which represent a database
for specific sector or division inside the munidiga For instance, the color blue
indicates datasets that will be created and fikedhis project, such as the mapping
geospatial database that will be maintained angdatgd at the GIS Unit of each
participating municipality (biggest blue circle)his is the main change in this approach,
because this municipal Unit will be on charge ofntaning geographic datasets as well
as street address vector and attributes using A¢GIS commercial software). The
other yellow ring represents datasets includindpeMySQL database, which would be
maintained by municipal officers, such as the seconomic database that will be
updated by the Social Welfare or/and Environmewisgtin. The yellow dash-line circle
indicates that the project will design the datalssgcture, but the urban planning
division must be on charge of collecting and fdlithe fields in this database.

The red ring represents the land taxation and imgjldermits (fees) databases, which are
already in Oracle/MS SQL a fully operational at Eieance Division (Department) of
each municipality. The small yellow ellipsoids beem the connections from one circle
to another represent the interface to link and atebetween the G-MIS database with
other municipal databases.

The project team defined and selected the featarles developed iMapServer in
conjunction with the municipal officers. A summanfythe main G-MIS features are
listed below:

1. Mapping Component
a. Renders maps stored on a server in the shapefiieat.
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b. Supports tools for zoom in/out/full extent, pargttee identification, distance
measuring tool, area measuring tool, print maplaysfwol, query tool, etc.

c. Shows the current scale of the map display.

2. Tableof Contentsto control the map layers

a. Provides layer information of the layers currembynfigured on the map control.

b. Provides options to move layers up and down.

c. Provides on/off options to set the visibility oktindividual layers.

3. Search/Query facility

a. Search facility enables users to find the locatimmshe map.

b. Users would select a category (e.g. Schools, Baiiises, hotels, markets, gas
stations, dumping sites, etc.), the system briegjreried feature in the center of
screen.

c. User can point and zoom the specific feature omrtap by clicking the desired
feature from the list.

4. Updating/Editing capabilities

a. Ability to update/edit tabular data from a popupesn linked withMlySQL
database.

b. Search/QueriySQL database to edit table.

c. Add new tabular data associated to an objectGilg.Unit add new object in
ArcGIS (polygon of a new building) with a key to link Wwitlatabase and other
Division will input tabular data itMapServer.

5. Administrator

a. Interface for administrator for loading and configg layers.

b. Administrator capabilities to classify the userstlhgir right to access the
information.

c. Capabilities to manage user name and passwordé&ssthe system.

2.2 Building the geospatial database

A very brief description of the concept to buildodust, useful and inexpensive data
production process is explained in this sectiorwels as the repository mechanism to
populate the geospatial database and also othewofygatasets. The datasets which
integrate the main database are:

1. GIS-based urban maps.

2. Socio-economic Surveys data.

3. Land parcel inventory and integration with landetsx

4. House Numbering and Street Addressing codification.

1. GIS-based urban mapshave been prepared for all three municipalities aned
integrated iNArcGIS geo-database as well asviapServer database. The following
table lists the main products developed on thigreshconcerning hard copy maps.

A digital database of the base maps has been pebpbongside extensive field work

for verification and updating. The database inctuadéministrative and physical
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features, social infrastructure and urban enviramtrfesatures, physical infrastructure
and utility, building and urban service infrasturet (building foot prints with
indication of their functional use).

2. Socio-economic Surveys-The main objective of this survey work was to cany
socio economic surveys of 100% of the buildingalirihree municipalities. To meet
this ambitious objective, the location of each amdry house of the municipality was
identified and its construction type and uses vesreecorded. The socio-economic
data collected through the surveys has been ussabtdate the GIS-based MIS. This
information data will help for future municipal jplaing.

34,100 buildings in Biratnagar, 20,300 in Birgungaover 21,400 in Butwal were
identified to be surveyed. Each building/house frisehold) was surveyed and
coded specifically so that socio-economic infoliprabf corresponding house could
be easily integrated into spatial data layer ofdags. The output product of this task
helped to establish and create GIS-based informatise for efficient and
sustainable urban development ultimately.

3. Land Parcel Inventory (Cadastral Information) - A consulting team was
nominated to create land parcel inventory. The rojective of the proposed task
was to create a GIS-based land parcel databasermpat least 25% of total cadastral
map sheets of each of the three municipalitiesgusatdastral maps and land parcel
information.

The land ownership data of related parcels frontridtd_and Revenue Office was
collected and added to a land ownership databasedfparcels for all three
municipalities. This database contains 312 maptshe&s soon as digitization of
land parcel data was completed the next processlatascleaning, quality control
and data integration. The land ownership databasetien integrated with the land
parcel GIS-Database.

4. House Numbering and Street Addressing Systems - The GIS based street
addressing system was set to be compatible witbhuhent addressing system trend
(e.g. Metric System) in Nepal. The metric addregsystem is an easy method to
identify houses. This involved analyzing the dsee each municipality in
coordination with municipal staff and come up watks1S based street map. A small
GIS application would then be developed to maintihaéstreet address and distribute
house numbers in the municipality.

The socio-economic survey teams were also resperfsibthe house addressing work.
As a result, the total numbers of houses with nédresses are the same as of number of
houses that were surveyed (12,000 houses in Bgatn2,000 in Birgunj and 8000 in
Butwal). However, these house numbers will be ieztibefore distributing house

number to the house owner formally. Furthermorendation programs were conducted
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for implementing the house addressing system imBlBiratnagar and Birgun;.
Policymakers including political entities of the mcipalities were briefed on basic
policy requirements and the technical staff wasé@ on implementation.

2.3 The Web-based information system

A very important achievement in this project was development of a Web-based G-
MIS using “open source” platform based on the cphea design defined and showed on
section 2.1 of this paper. Several reasons foocedeam to select this platform: Before
describing the result of this system, it is impott@ bear in mind that G-MIS has been
developed from the following considerations, whatlowed having a customize solution
for the BBB. These considerations are:

1. Acquiring GIS-based data, Computer Hardware ant\&oé and creating
municipal maps and database is very expensiveiaueda consuming endeavor.

2. Procuring commercial GIS such as ArcGIS for eadividual user is practically
not possible due to the huge investment cost.

3. Success rate of institutionalizing GIS is very Ioainly due to limited people in
the organization with good GIS knowledge.

4. Only the privileged few who understand the workin§&1S could use it, thus it
has limited beneficiaries.

5. G-MIS was developed for BBB as hybrid system, acenise of commercial off-
the-shelf GIS per municipality, a customized opeurse GIS server system and
database (MySQL).

6. There are four major components of this systemSfatial Data Maintenance; (ii)
High level spatial data analysis and map preparafio) Attribute Data
Maintenance; (iv) General Query and analysis ugiedp-GIS.

7. This TA came up with an approach of implementing¥@&S System that will
avail the ordinary (non-GIS skill) user the oppaity to be able to carry out basic
GIS functionalities.

8. The significance of this is that as long as oneusmany kind of web browser
such as Internet explorer, Mozilla-Firefox, Googhgome, etc. will be able to
have access to interactive maps and perform basgipimg operations like pan,
zoom in/out, identify features, search for featupegt map display, etc.

9. Since the application is deployed in network envinent, different departments,
sections and units in the municipality can acckes3dIS-based maps with above
mentioned GIS functionalities.

10.This system can be easily migrated to Internetrenment through which more
persons beyond the municipality can also get beakthe system.

From the above-mentioned considerations, munidipalmust bear in mind to really
value the Web-based G-MIS in place for their owa. uSurthermore, an information
system is successful only when end-users are aapabdke advantage of it and this can

TS06B - e-Governance, 5847 10/1
Gabriel Arancibia and Bhushan Shrestha )
An innovative approach for under-resourced muniitipa: A cost-effective geospatial information
management system for local government in Nepal.

FIG Working Week 2012
Knowing to manage the territory, protect the envment, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



facilitate the day-to-day work.

The following screen-shot shows the principal fesgLof this Web-based G-MIS.
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Butwal Municipality
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1S based Municipal Information System(GMIS) is a web-
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userfriendly interace

Figure 1. G-MIS main menu

This is the main screen of the system. Howeveclioking “General Information” end-
users do not require to login with username andwas. This “General Information”
function allows end-users to query, search, angaysnunicipal information in the
digital map of the municipality as well as allovesshow the satellite image along with
geographic data (see figure 2).
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Figure 2. General Information tools (not restantt allows query and display for all users)
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Figure 3. General Information tools (combine dagpidligital topographic map and
satellite image)

The General Information application is the main tbeveloped in this GIS component.
However, this GIS system allows also to be operhyeahultiple users, because the
software can handle several datasets from thersesugy Web-based technology. As a
result, the participating municipalities not onigMe GIS capabilities, but also database
management system for non-knowledgeable compuges.us
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(® locahostjgmis-butwal]
€« C f  © 36.0.4.253/gmis-butwal/public/index.php/user fuser flogin

w A
Butwal Municipality [ Login |

GIS Based Municipal Information System

Home  General htormation

Usemame:

Pavvword: *

Figure 4. Login - only for municipal officers wigpecial authorization.

Other municipal officers can use other tools from G-MIS system to assist them on
day-to-day services. The whole point of havindrieted access to G-MIS is because at
this stage end-users can add, delete, update ang imuinicipal data or information in all
databases integrated in the G-MIS system.

!@locarnst/ws-mw J Qs (©) Mapserver Sample Application * i) =1l
€ 2 C & © 36.0.4.253/gmis-butwalfpubic/index.php/user/user/dashboard IR S
¥ dh & S¢Adnh, [Logort) a
. e . You are kgged I S dnh, [Logow
Butwal Municipality -
615 Based Municipal Information System .
Homs  General htomation
Das Moo
Building Information Management Social Welfare and Environment
List Management
1 Use this link to view information of buildings List
Add Use this ink to view information of social elfare. 3
Use this link to add information of buildings. F Add
6 Map Visualization & Analysns . Use this link to add information of social welfare
Use this link to add information of buildings é Map Visualization & Analysis
Map Visualiz . Analysis
. Use this link to add information of social welfare.
House Addressing
2 List Planning and Development
Use this link to view information of house and addressing. Road
Add
Use this link to add information of house and addressing tlbtm ot matonof o
sethis fink o view information o rea
Revenue Management Add 5
Use this link to add information of road
S e é Map Visualization & Analysis
" Use this link to add information of road
List
Use this link to list all revenues. Street
.F Update List
4 sk ik (0 add avenies Use this ink to view information of streets.
é Map Visualization & Analysis Add 6
Use this link to add information of revenues 'F s this Rk 1 eememtin of ot
I i o
Bulldnghus é Map Visualization & Analysis
Use this link to add information of streets.
List
Use this link to list all revenues.
+ System Administration
Use this link to 3dd revenues. Codelist Management
st Mana
6 Map Visualization & Analysis Use this link to view ail Code Uists 7
Use this link to add information of revenues. User I‘1anag>=mem
ser Manage
8 Use this link to view all Users v

Figure 5. Main Menu - The above screen shows G-8§em’s main menu.
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The menu displayed at Figure 5 shows seven applitsaintegrated in G-MIS. The first
three applications are additional tools developarhg this project to help municipality
to deal with new services and also to enhance t¢dis&s. The following table
summarized the application capabilities.

Box number Feature description

House addressing: This is a new tool develop exclusively to promaiel add the new street name info
the road network database, as well as define theehoumber in the database. Currently, only Butwal
has some street names and house number, but doegertthe whole city. Birgunj and Biratnagar

i i the street addnedhause number database.

4 The other applications integrated in the G-MIS systire mentioned as potential capabilities to add|i
5 the GIS component. However, the project team bedighat without these tools, it would be difficult
to manage all datasets created during this TA ptojAs a result, at the last stage of the prdjeese
6 tools were finalized.
7
!©Iocahostjmis-b\xwalj I ©sve (© MapServer Sample Appiication * Vs =|E)] =
€« C A  ® 36.0.4.253/gmis-butwal/public/index.php/planning-development/map-visualization-road WA

You are logged in as SysAdmin, [ Logout]

Butwal Municipality

Dashboard
GIS Based Municipal Information System s

Home General Information

Dashboard > Planning and Development - Road > Map Visualization and Analysis

Map Visualization

o Classify by Building Use

« Classify by Building Permit Status

o Classify by Building Floor Count Grouping
o Classify by Building Construction Type

o Classify by Road Surface Type

Developed By: Institut

Figure 6. Building Information Management Menu apwisualization options (by building
features)
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J © ocakostignis-butwal @ 5] © Mapserver ample appication * g =
€ > C A © 36.0.4.253/gmis-butwal/map/bldg-use WA

Municipal Information System

Classify by Building U
Butwal Municipality assify by Building Use

Map Tool g ¥ = ==
ap Tools [N :l = GQD Legend Search Find House *
RLEREE T
" e ~=. Building Use
© mu Building
Q L] B Residential
* ' I_E'TS" Bl Government
m g W W Institutional
-
@ 12 = Commercal
- L] 3 Induestrial
- x
— ] B Health
= = X
2 p =W E B Religious
4 T -: & = [ ] B Public
C - . Others
8 I i |
= o | [0 Not Specified
P Places
\ -
) m agmem - Places
-
> ——— Road v
® U8 WTh D pograw Map
Developed By: Institut

Figure 7. Building Information Management Menu apiquery and visualization by building
usage.

'@Io(ah)stjmis-htwdj @ x7OMapSewev Sample Application * 4o =1 (U [
€« C A ® 36.0.4.253/gmis-butwal/map/bidg-use w o
~
x
Building Information
Building Code: SE2019-2 —
PBldgCd:
Parcel Key:
Parcel Number 0
Map Sheet: 0
Map Sheet Type:
WARD No.: 13
Street Code: 0
Road Number: 0
Address Zone: 0
House Address: 2
House Address Plate: 0

House Owner Name:
Land Owner Name:
Office Name:

SHIKHAR

TOLE: DEURALI v

Figure 8. Building Information Management Menuesilts from database by clicking
one building in the map (building information).
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Figure 9. Building Information Management MenuesRlts from query by building
permit.

3. RESULTS

This briefly explains the achievement of one congrarof a technical assistance project in
Nepal, which is considered by ADB as a real sucstsy. Recently the same firm was
awarded the continuation of the implementatiorhed work in four municipalities in Nepal.

For the component three of this ADB contract, tlesmimportant accomplishments of the
implementation and institutionalization of the G3/re:

1. A successful and on-time implementation and depkrynoef an extremely simple and
user-friendly and inexpensive web-based G-MIS;

2. A simplify data capture mechanisms implementeditoly activities of municipal
officers;

3. The effective building capacity at the participgtimunicipalities to handle house
numbering and street addressing integrated topamgerty taxes,

4. Setting and strengthening e-governance capabibifesccessing data and information on
all municipal departments;

5. The creation of a computer-friendly process embedutethe former traditional paper-
based procedures;
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6. The efficient mechanism to build the socio-econosuitvey database;
7. The creation of GIS mapping to the three partiaqgamunicipalities and GIS tools to up-
date and maintain the integrity of the geo-database
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