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Ministry of Municipality and Agricultural Afleirs [(MOMAA), Kingdom of Bahrain responsibie

Tox developrnent implemenialion, cleaning and beculification of the notion,
The Systems Direclorate (ISD] in the Ministry of Municipolities and Agriculbural
Aflais tes the mumcipalfies and directorates by sharing their informaotion,

activilies and their expedence 50 connects ol of the municipalties with ofher ministies
and provides o centraized lacility ta slore. analyze. maintain cnd share the data behween
the different municipaliies, 15D ako develops the opplications fo improve municipal
services and stoll efficiency

BD ploys a key role in ideniifying and implementing the new technologies and standaord

e i The muhicipal sendces. BD identiied Geogrophicol Infamaban Systamms
[GI5) as a scientifc feal to improve the municipal sendces. The GIS section & o port of tha
BED and wiee estabiished in 1998 lor colecting, fomatting, infegrating and distibuting
apafial daba ta municipaliies,

The GIE unit provides the fallowing sarvices o muncipailies

1. Collecting and vpdating the base loyears for municipal requiremeents,

2. Developing the GIS based applications and providing fraining to the municipal staffs
3. Enforcing the spoticl data stondards within municipalifies

4. Updalting and sharing the spaofial dota within municipalifies and ofher minishies

n the lost eleven yveos, the municicofly become the moor ployver in use of G
techralogy in Bohraine Mony  (G8 appbcdlicons have been developed bo improve the
paformonce of municipalies,




ArcSDE: Spatial Database
Engine 1o store and distribube he
spatial dats.

ArcIMS: Develop the web
based GIS applcations.

ArcPad: Provides mapping,
GIS, and GPS inbegration via
handheld and mobile devices

Oracle: Relational Database
1 sbore he abribate data.

garver g eoltware Lo handle large
gize imagery deta  efMciently.

Microsoft Visual Studio
‘et Framewerk Development
Erviranment

Visual Basic
Application development toal,

Microstation: Vews and
prirs  the  suvey  direciorate
Inp-a fhas and ulililies sarvice ines,

ERDAS IMAGINE: image
proccessing ool lo  organise
ealelte images and extracts dala
frifm Images.




lezrmueriting SIS in e municipalities identified the important
s lo be created or collected tor the municipal serices.

informafion was collected from different sources
and farmatied to be municipal applications. Al the data are stored oz seamless data
in an orocle database wsing the spatiol dolobose engine and it 5 update daily or
frequently  depending on the dota source  whether it's generated from municipality or
outide municipality.




Cadastral :

Zoning

Satellite Images

Base Layers

ries : Contains the block boundaories ond numbers for 454

EBlecks in the Kingdom of Bahrain.

This datoset contaoins center of roads represenied oz
linear feafures clossfied info Highways, Avenues, Roods
and Lanes.

Point feafure thaf represents Building no., Rood no., Block no.,
usoge nature and building type.

Provides an inventory of all physical objects such as, buildings.
roads, frees, poles efc. lf's prepared using survey directonofe
dafa

Contains Lond parcel boundaries with Parcel Humber. B's
prepared using sursey directorate data

This dotaset contains zoning regulafions for the Kingdom of Bahrain.

: From 1998, sotellite imogery collected every ye=ar and recently

for the pear 2007 with resolution é0cm above the ground.




Theme Layers

Municipal

airitained by municipailies, with detals such as kand
cage even e Tie Desds.

5 of adverfisement b pemitted
= st Pﬂl‘h‘“ rurriber [EH =gl

CR location detal. controcior datals
Bullding Permit: o dirg nﬁl:dlmu:db-p municipally with al
Landmarks = « krexwn [prominent) buildings and

. =) al Bedrcr
Lampposts tsh-:M's'ﬂ'u lecaliors af lampposts with unique coded and This

can be used for lomppost achertisemenit

Cemetery “This datmsel conaire locations of al cemetanies in Kingdom of Bobhroain
and thier aneas.

Parks 25honw locations of all of the gordens for the public use and it i
stored g polygon features with block numbers.

Road Types :Shows al Bood hypes bosed onusoges such s commersial,,
resdential sendce ond industial with their stort and end poird
dascrpfions,

Telephone Call Box:Shows ol the locofions of coll box felephanes thal can be used
N emergency coses D the Kingdom of Bahrain,

Serviees+ These dolasets contain senice and business establishments such os -
jchooks, Hospibals Hotels, Fire Staficns, Banks, Restouranis, Mosaues and
rootams, Poif offices, Corservices ogencies, Car rental Offices, Trovel
Agencies Bookshops, Pubbc Librares, Embassies, Reslaurand, Shopping
mals, Supemorkets, Petral Stofions. Fruit and Yegelobies Shops Aowvwer
sniops, Mool shops, Ministies and Govermment offices Froperty agencies

Traffic Lights : shows kacalians of all of ke Traflic lighis inibe Kingdom of
Bcdwcain.
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As an informalio
that & collecled
the rmicsie |
data through
caned revirievial doaiby work,

Directorale (15D} has a wealth of spatial data
ated from vahows sources, Municipal GIS plays
miunicipal users and the public wilth this spatial
ppdcation thal & elfective in processing, storing
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The Map Browsing System was developed to enable managers and engineers at
mﬂm ;Mﬂl‘lﬂﬂl‘lﬂ spaftial data in easy way and overcoms
the Hiess af -

1. Wiewing incompatible data from different resources.
2. Locating pasticular areas wilh Topo sheet numbess.

I digplaye the spalisl data layers such as-Block boundaries, Read rebworks,
Cadasiral maps, Addresses, Zaning maps, Commearcial roads, Topo sheel maps
and Satellite imagery of E0em resolulien abave the ground, Alee il sllows the
uger 1o view (ke images of Bahrain collected on 1003, 2001, 2003, 2005, 2008,
2007 and 2009

W —

Moreover MBS provides a mag navigation 1ool that allows the user io search
for any location by; Address or Parcel number, Road number, Block number or
Topas sheel numioer.

The users have the facilties 1o -

= Add their own shape files to the existing infermation

- Create a customized layout easily at any scale

- Control feature based display (on'of) for both map LEVELS and map FEATURES
for DGM topo files
Rearrange the order of the layers and display the parcel coordinates and it's area
Printing maps at any scale

Dhevstetsperatf Epsr— ozl

AreBDE Creck Mastijeols ard Yisuat Besl




INFOREMATION

e

data are stored in Spatial Database Engine (SDE) and attributes
in an Qracle database. |

In this application. Block boundary, Road centerdine, Buiding boundary and

by different symbals. based cn the building type.

Landmark locations such as Hobels, Museums, Schocls, Hospitals are
stared with their  description.  Address points are stored with  the
connecting paint coordinates with the road centerling, which is useful for
effective network analysis,

This erviienment provides the faclity to share the datawith users n
twehee municipal locations and 1o update the address layer from different
misnicipalilies simulanecushy.

| Ernviranment :
Are3DE, Orache, Map objects and Visual Basic




Land and Property Management System (LPMS)

The Land and Proparly Systemn [LPMS)iea Tuly inegrated ceshtop applicalion for managing lends, projecte and properties
wiized by Muni i imMaine the lstesl Information sbold lands with grealest level of aceuracy, (hus  making
Ihe syetem an eMcient Secision making Loel for mient.

The LPMS gives the wser full sealral of
gupperied by detalle of Projects & Props |
database and  Spalisl  data s gsad
apalization, mfarmation |s organized inls three levels:.
1. Land infernaion.

2. Praject informatian,

3. Property informalion.

interface for the Lands
data is slored in Orack
hreugh  AreSDE. In this

This applization displaye the Block boundanies, Read nelwarke, Tops sheels, land
parcale and Crthophele as ihe base layers. The svalabilly of shops and iheir
details are updated using an oracle based application and the ussr can view the
updates immediately in LPMS.

b

LPMS allows municipal siaff 1o locate vacant properties easily. The wser can
also make complex guenss about the land and properiies both spatially and
nan-spatially.

Details about the lands including the land cost, land usage, owner and land value ans
updated and slored in the oracle database which is linked with the graphical data
through LPMS. The tithe deads of the land wene scanned and stored in ihe Sener
and can be retrieved by LPMS easily.

LPMS has the tacilites of -

- Adding new land and their detais in a flexible wary.

- Mavigaticnal functicns with facikties swech as map tips and area calculation of land.
- Creating & customized land magp at any scaka,

Implamentation of this. application in the Ministry of Finance 1o manage all of the
government land ts an evidence of how successhid this application is.

Development Envirenment:
Arc3DE Oracle MapObjects and Vigual Basic



Advertisement Management System (ADMS)

i

3 was 1o manage adversemants
locations effactivety through combining the information. it is also
used 1o track violated advertisements and thary are permitbed o not.

=
Cadastral and

and the locatons display as
jpoant features in the thema wddition 1o that Lamppost points were added for
managing Lamppost advertisaments.

The ADMS alliows the wser -
Exmcute any type of spatial query or attribute query.

Display advertisements based on their category, type and location easly.
WView the adverisemant phatos by clicking on its location.

Issue the adverisemant perrnit for the  new advertisement locaton.
Tao query and view the adventisement permits ssued on the specific period
To make sure the availability of lamppost by adding lamppost advertsaments
Create cusiomized advertisament maps by type.

- Store additional detaits.

This application is restncied within municipality wse through sacurity leatures system

i hedps the usar to manitor the pattern of advertsament and location and preparne
interpreqative repodts of advertsemeants as demand

Deyalogment Envircnment:
AMCSDE Jrack. MapCojecls and Visual Basic el




Non Commercial Advertisement System (NCADS)

The Non Commercial Advertisement system was daveloped 1o manage nan commercal
locations with detailed spatial and non spatial nformation. I is specially
far bssue | Renewal the permission of only Non Commercial advertisements.
In addition to that ket the user can accept/ modity / reject the artwork based on the
pernmil rmber.

In this applcation Block Boundary, Topo Sheets, Road centreling, Cadastral and
Orthophatn are displayed as base layers and non commercial adverisement
locations display as point features in the theme layer

lszue Mon Commercial (NC) advertisernant permit fof the new advertisement location
To disapprove the approval number before printing the pernit by entering application no.
Facility o AccaplRejeciModification of Arwerk based on the pemit number

To view NC advertisement application attachments (POF, JGP DOC #ic)

Execule any type of spatial query of atiribute query.

Vienw the NC advenisemnent phates by clicking on its location.

To guery and view the NC adverisemant perrits issued on the specific peried

Slore additional details.

This appscalion is reslicled willin muncpesty use [hrough secarily fealures systen
Il eips dive vsar Lo mondos e paltern- ol R advanlisement and lecation and
prepane nlerprelalive repons af advermisames as demand,

- Ensironmen
ANCEDE Orack MapUObjeds and Visual Basic hel




The Commercial Registration
and non-spatial detaits of CR in

regarding
It future, # will allew the public

municipal it
e wiew all the commercial infertnet in the map which helps

the public bo stan Mw

Imngonant features

+  Simple atiribute query for | CR, block, address, road. anea, muncipality, parcel)

LB

* Complex attribute query for CR by bining these atbrik (Road numbaer, Block number, Road name, Ansa name,
Municipality name, Zoning type, Activity group type, Acthily type, Regstation o expiry period, Owner nafionality,
Commercial road validity). Example: find CR for sefing sandwiches activity within Salmanyia that are owned by Bahrainis.

= Identify spatial data (CR, block, road, address, parcel, zoning)

= Spatial guery for CR of centain attributes or approved activities on Road segment, within polygon, rectangle and circle

= Buffering tool 1o find CR of cartain attribules within distance.

+ Pririling general and specific maps [CR, bleck, road, address. paresl , area, municipality) of di¥feren sizes and layouts

-+ Genesates Diflerent bypes of reports and charts

= Facility to expont result of query for CR 1o a shape file
= View Salelite imagery for different years

= Wiew map lips

+ Wiew dynamic legend

Development Environment
ArcSDE, Oracle MapObjects and Visual Basic .Net

T wwwawweovsn



Bu g Permit System (BPS)

hﬂimmﬂrﬂlmﬁimnlrﬂ ln-h G5 bach-

In this application, the Black
Agrial Images. =

Thie application is bassd on two medules
1. Deskiop BFS
2 Online BPS

Onling BPS allows the wser o query 8 particular plot by pascel number and atso by
Iblock numbsar. It also helps 1o make sutomaie the business process by the zoning
«dedails and vakdation against Gl aviation restricted area layer.

This application also alows the planners to shudy the ubanisation and new  development
in any area

Development Environmaent
ArcSDE Orache ArcIMS, MapObjects and Visual Basic Net
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Planning Management Information System (PMIS)

- The Planning Management Information System was developed bo produce the infomation
required for planners veny ofien and help to interpret the existing spatial data. MOMAA, s
o planning and development in Kingdom of Bahrain and @ requires. many

about the kingdom such as Lands, senvices, utilities and demographic details

its planning process. As all these detalls are  scattered wilh many mintsines and in
fcernats, the planning process becomse difficull task and increased the process

PMIS is & GIS application which provides the facilty o access déferent format data from
dfierent sources for the planneds. Also it has customized tools bo carry spatial analysis of
lands based on their location, size, usage and block level siatistics and atso spatial
anatysis lor public services.

It also hedps the planmers (o compars the cument situation with future plan which drafied as
part of Bahrain 2030 vision. i has many tools to provide the details abowl commercial

shops, land marks, commercial roads, Advertisement locations, bulldng penmis,
M - A imigation channets and wegetation mapping analyses at ary anea in the kingdom.
Planners also can gel statistical repons of Blocks, Parcels and Zones doing spatial =
analysis.

Furthgrmore they can access archive of sabellite imageries from 19849 till 2009
and thery can print instant and detailed maps. Most importantly, the planners
have access to up-to-date data, since the application access the data from
centralized database,

Dewalopment Environmant:
HArcS0E Oracke MapObjects and Visual Basic Net
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Mobide Vislation Tracking System (McbVTS) is @ mobile based application that helps
urvey Inspeciors to track  vickated adverbsements or Buiklings against the municipal
permission and 1 issen th vislation natice ta the vialator in the ek,

ltmade the paper less sunvey possible for the municipal surveyors by providing all the:
infarmation in thesr mabile device. i atso reduce the ime consuming in the field to record
and wpdate the viclation.

- Mobile based Mag browsing system which shows permitied services and anable
the user 1o enter the viclaton with limied entries.
2. Mobile PG Update Module
- Synchronize the data from mabile device to Municipal database.
3. Violation & Complaints Systam
- Itis & centralized application to track all types of vickations.

This syslem will give upto-date imfarmabion and maintained sceurate dasta in the
cariralized dalabase.

Thig ﬂ'.'Bl.EI'H will hé|pﬁ- e Managens and usens 1o Eﬂﬂ'rﬁl wiew the bealicn af the address |
Advertisament / Permitled Bulldings on an advanced map display and sstelibe imape
based map display

Developmaent Envirenment

ArcSDE Oracle frcPad Apphcation Builder, MapObjects, Visual Basic. Net
and Blustooth SDK
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Discover Bahwain is & web based GI5 application. This system i user fnandly for its
easy aocoess for address data of Bahrain,

Discover Bahrain was developed bo provide the geographical scenans of Bahrain to
the public and also to help the public 1o undarsiand their kocation with zoning
infgemnadicn and availaibility of commercial roads.

Thi applicaton (s available on the wabsie www.mun.gov.bh

The application provides the Tollowing Taciktes -

= Vienw the |ates! satellile images of Bahran.

= Execuling of quenes based on address, road and area of the Kingdom of Bahrain.

= Vienw of complete k1 of well known and mponant locations of Bahrain thal arg
categorized into Schools, Hospitals, Hotels, Mosgques, Parks and Touis? location by
sirply clicking the lisl.

- View ol zoning maps that's conlain buiding regulation for the land.

« View of commercial road map io help business people selact suitable places for Bhair
busgingss,

Using the lecation bool, the user can prepare & lecation map with ithe detailed address and it
can be Printed for a customized repod.

Development Envirenment:
ArcZDE ArcIME




INFORMATION SYSTEMS DIRECTORATE

User Training and Support

Usiar Training

hunicipal shalls provided with hand on raining on all municipal GI5 application aboul
the usage and imporiance of the applicalion in providing the service 1o the public.

Online suppor

Users con access online suppor lor any municipal GIS applicalions gueries oo
lachnical probhems.




- 150 received the “Best Achiewement in GIS Award™ for s contributions
towards municipal GES in 2000 and 2003 from the Envircnment Systam
Research Institute ([ESRI).

- ISD peesented lhe Municpel GIS  sppiicalion sl GIZ conlerences
. held In Baheainon 2000, 2004 and in Dubal an 2002,

- 15D presented the maunicipal web applications in workd IT orgnized by
United Nation in 2005 at Tunisia,

- 13D eondusts the “GIS Day” regquiarly o increase  the awareness of GIS ameng
miunizipal etall and Bahrain schoel ehildren.

- 8D has shared experise and spatial information with 1be following ministries in
the Kingdom of Bahrain:-

. Burvey and Land Registration Bureau
. Ministry ef Inberies

. Natisnal Guasds

. Ministry ef Education

. Ministry ef Woiks

. Jaflria Awgal Direclorate
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Sample Maps prepared by GIS unit

Election Circles

Kisgdom o Bahsain

|
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Sample Maps prepared by GIS unit

Road Netwark

iR aom of Bahsnin




INFORMATION SYSTEMS DIRECTORATE

Satellite Enhancements in ISD, Kingdom of Bahrain

Satellite Image 2089

"*

Satellite Image Z00S Satellite Image Z0E3

WWW.MUN.COY.BH






Kingdom of Bahrain

Ministry of Municipalities and Agriculture Affairs
Municipal Affairs

Information Systems Directorate

PO, Box: 53

Telephone: 17 501565

Fax: 17 212516

E-mail; un.gov.bh
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