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Abstract

The Punjab flood relief and rehabilitation websgitdtp://floodrelief.punjab.gov.pk> has been set
up in the wake of the recent floods by the Punjatvidcial Disaster Management Authority
(PDMA) in collaboration with the Punjab Informatidrechnology Board (PITB). A variety of
information, including financial information, damagstimates, loss statistics and details of
relief activities are being updated on a daily basid being publicized through this website. The
website was initially made available in Englishdan order to make it accessible on a wider
scale, in particular, to the large portion of tlsgplation that is not literate in English, it hdsoca
been localized into Urdu <http://floodrelief.punjgbv.pk/urdu>. This is a vital measure to
ensure that information critical to flood reliefcdarehabilitation activities is made available in a
language medium that is accessible for most ofpthymulation. This paper presents the process
through which the website is being localized andlated. It will discuss the issues and
challenges encountered during the localizatiormftbe aspects of human resources, language,
technology and processes, and their solutionsilllirwestigate how this localization framework
can be improved for the future in order to yielde tmaximum benefit. Finally, some
recommendations will be given on the basis of #sués discussed on how to proceed in the

future.

1 Introduction

Pakistan has been recently hit by the worst flaadss history. The relief and recovery process
is critical in nature, and needs to be made ascieffi as possible. Information and
communication technology (ICT) can play a key rnoléacilitating this process. The traditional

language for deployment of ICT solutions has beagligh, but it is evident that in order to



reach the masses, the language medium needs tmebé¢hat is understood by the masses.
(Sriramesh et al. 2007) presents a survey on tkeotisCT for disaster management during
recent disasters in the Asian region. Several recendations are made regarding effective risk
communication during disaster situations, and strgslaid especially on the use of local
languages given the fact that English is understpodnly a small fraction of the population in

the area.

The Punjab Provincial Disaster Management AuthdRYMA) in collaboration with the Punjab
Information Technology Board (PITB) has taken uphsan endeavour by launching a bilingual
website to manage relief and rehabilitation effaristhe Punjab area. Frequently updated
information regarding damages, relief work, rehtdiibn, aid and donations is being made
available through the website in both English amduJ This information can play a significant

role in coordinating the relief and rehabilitatiprocess and in keeping it transparent.

Making flood relief and rehabilitation informaticavailable in Urdu in a timely and effective
manner ensures that it is available for access lyidaer audience, and should significantly
increase the impact of the website on relief arithibditation operations. This paper therefore
focuses on the technological challenges involvedieiveloping and maintaining the Urdu version
of the website in particular. By taking the Punijlaiod relief and rehabilitation website as a case
study, it investigates and makes recommendationghencontext of technology readiness in
deploying ICT based solutions in local language iomed during disaster situations. For this, the
paper first presents a survey of ICT and also Ipedl ICT use in disaster situations. It gives
some details on the information being made avalabkrough the Punjab flood relief and
rehabilitation website. It then goes on to desctie process through which the website was
localized into Urdu, and also describes on how welt®ntent updates are being managed in the
Urdu version. Recommendations are then made basethe lessons learnt through these

processes.

2 Information and Communication Technology (ICT) in Disaster

M anagement
This section presents a brief survey of technoklginitiatives taken to facilitate relief and

rehabilitation efforts during recent major disaster Pakistan and nearby regions.



Sahana is a well known, free and open source disasinagement system developed during the
2004 tsunami disaster. It is as a web based coléiba tool, used to organize common
coordination tasks in a disaster situation, fornepke, finding missing people, managing aid,
managing volunteers and tracking relief camps (Amum Goldstein 2008). The system and
further information is available from the projectebsite <http://sahanafoundation.org>. A
deployment is currently also available for the Bta floods response

<http://pakistan.sahanafoundation.org/eden/>.

The Pakistan Space and Upper Atmosphere ReseamimSsion (SUPARCO) used satellite
remote sensing and Geographic Information Systei)(@&chniques for damage assessment
after the 2005 Pakistan earthquake (Ahmed and BB&@6). SUPARCO is also playing a
collaborative role in the development of the GI$nponent of the website being presented in

this paper.

Relief and Information Systems for Earthquakes $aki (RISE-PAK) is a web based
information sharing system designed to facilitagdief efforts in remote areas. It hosted
information relating to damages, demographics acees relief, and also served as a portal to
feed field information into a central databaseldetter coordination. The system was developed
through the collaborative effort of Pakistani andnérican universities, the World Bank,
Pakistan’s National Database and Registration AuthdNADRA) and World Online, a
Pakistani Internet service provider (World Bank 200

Several ICT based initiatives have also been takesupport relief and rehabilitation activities
after the 2010 Pakistan floods. Google respondedhptly to the flood by setting up a crisis
response portal <www.google.com/intl/en/crisisresgdpakistan_floods.html> shortly after the
initial flooding. The portal includes a collectiaf resources and tools for flood relief and
rehabilitation, including donation details, mapgprmation on services, and a tool that collects
user generated information on missing people. Aumifeature of the portal, especially pertinent

to the context of this paper, is that it is avdeaip both English and Urdu.

3 Punjab Flood Relief and Rehabilitation Website

This section will give an overview of the contentiaservices available through the Punjab flood
relief and rehabilitation website. A preliminarydtish version was set up shortly after the initial



deluge. This was then improved through a successicrurrently ongoing rapid increments.
These developments included the addition of newrinétion and deployment of a parallel
version in Urdu language. Figure 1 shows a screptuce of the website homepage taken in mid
November 2010.
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Figure 1. Punjab flood relief and rehabilitationbsge homepage

The website includes frequently updated and congm&ikie statistics on damages, including
infrastructure, road network and livestock damagHBsere is also coverage of relief and

rehabilitation processes and statistics. FigureoR dxample shows a screen capture of a



collection points report from district Jnelum takermid November. This and many of the other
reports on the website are being made availab&citlyr from flood affected districts through a
portal which enables data entry from the field. Poetal is currently facilitating direct updating

of reports on dispatch and arrival of relief truckeentory of relief goods at collection points,

dispatched goods, relief camp details and NGOs wgrik flood affected areas.
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Figure 2. Collection points report for district llma <http://floodrelief.punjab.gov.pk>



The website also has an integrated GIS componeithvgnovides a graphical representation of
flood affected areas showing the extent of damageftastructure. Components of the website
are first developed and deployed in English, aftbdich a parallel Urdu version is created.
Updates are also first incorporated into the Ehghersion of the website, and then into the Urdu
version. Section 4 of the paper gives an overviéth® process through which the Urdu version

of the website was developed. Section 5 then pteslea update process for the Urdu website.

4 Flood Relief and Rehabilitation Website L ocalization Process

The process through which the Urdu version of tlebsite was developed can be termed as
localization, which is defined as the process tglowvhich a product is customized for a
particular language and region. The language ia tlaise was Urdu and the region was the
Punjab area of Pakistan, and the product that waey lrustomized was the English flood relief
and rehabilitation website. The localization precés the website consisted of the following
five basic steps. The first step was identificatodrthe content that needed to be translated into
Urdu. The second step was translation of this edniato Urdu. The third step was
customization of the website layout as per the irequents of the Urdu language. The fourth
step was a rigorous quality assurance procedues, \@hich the Urdu website was deployed, in
the fifth and final step. This process requireildethnical and language expertise was therefore
undertaken by a team consisting of both technindl drdu language experts working in close

collaboration. Further details on the localizatpyocess are given in the following subsections.

4.1 Content Identification

During the content identification stage of theialitocalization process, the scope was limited to

two types of content, textual and image.

All textual content that was available directly tre web pages was selected for translation.
Some files that were available from the websiteenadso selected. Files that contained mostly
numeric data were not selected for translation.t@unthat was being made available directly
from the field through the portal was not translatd@he textual content that was selected

therefore included flood relief and rehabilitati@ports and other information.



Image content included all those images that ne¢ald@ modified for the Urdu website. This
included images which either had text embeddetiemtthat needed to be translated, or had the
internal layout going from the left to right diremt. This direction had to be reversed to go from
the right to the left so it adjusted in the layotithe Urdu webpage properly. The website header
is an image that can be taken as an example strdbe both issues. The original English and the

transformed Urdu version are shown in Figures &(al) 3(b).
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Figure 3(b). Localized website header image fromuJrersion

It can be seen that the English text on the heladeibeen translated, and that the image layout

has been reversed to conform with the right toveiting direction for Urdu.

Other types of content that could have been treegslanclude for example, videos that are
available on the website. At the moment a videdlai® on the website has a voice over in
English language. Ideally, this should be translateUrdu as well, but this has not been covered
at this stage of the process. The GIS componeiiheofwebsite has not been included in the

localization process at the moment either.

4.2 Content Trandlation

All textual content was translated with the helgOohegaT <www.omegat.org>, a free and open
source computer aided translation (CAT) tool. TB&T tool facilitates the translation process
by maintaining a memory of previously completechstations and making them available as

suggestions for new translation work. It also ipavates terminology glossaries customized for



specific translation tasks, which aid in the e#fidi production of consistent and high quality

translations. Figure 4 shows a translation tagkagress using OmegaT.
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Figure 4. Textual content translation in progresag OmegaT

The main window on the left side shows the senteticat are to be translated. Sentences that
are completely translated are being displayed iduUiThose that have not been translated but
have best match from previous work pre-inserteth wiffuzzy] tag displayed next to them. The
sentence that is being worked on by the translatbighlighted. The Fuzzy Matches window on
the top right shows other possible matches. Thesaly window at the bottom right shows
terminology translations from the glossary compii@dthe project.

A basic glossary was compiled at the start of trwalization process that included frequently
used terminology from the flood and rehabilitatwabsite. As the localization progressed, this

glossary was extended to include new terms.



Images, like the one shown in Figures 3(a) and 8(&e modified using Adobe Photoshop

<www.adobe.com>.

4.3 Web Site Design Customization

The design customization process for the Urdu waref the website firstly consists of reversing
the layout direction of the web page from the staddeft to right direction of English web
pages to the right to left direction required bydlWrbecause the orientation of Urdu text is from
right to left. Secondly, it requires changes intfstyle and size such that Urdu script is displayed

properly.

The layout reversal process includes reversing#sec layout, so that overall layout and basic
menu system of the Urdu version goes from the righthe left, and can also include multiple
minor details depending on the components of thginal webpage. Two examples can be
observed in the original and transformed pages showFigures 5(a) and 5(b). Figure 5(a)
shows a snippet of the page displaying road stdtns.transformation of this page into Urdu
would require the reversal of the general layaut|uding the menu system, and two additional
components as well. Firstly, there is an arrow @détg the title “Status of Roads”, that will be
moved to the right hand side as part of the gerayalut reversal, but in addition, the direction
of the arrow will also have to be reversed. Secgndl should be noted that the flow of
information in the table is from the left to thght, with the serial numbers for the data in the le
most columns. This direction has to be reversedelsto conform to the direction of Urdu text.
Figure 5(b) shows the transformed Urdu versionhaf website, with the text translated, the
general layout reversed, and individual componeant®w direction and table data flow in this

case, also catered to.
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Figure 5(a). Status of roads from English website
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For font style selection, a variety of fonts wekaitable out of which some notable Nastaleeq
and Naskh styles were considered. Nastaleeq stytleei conventional style of Urdu script used
in most Urdu publications. A sample is shown inUf@6(a). Figure 6(b) shows the Naskh style

for Urdu script, which is rarely seen in Urdu pghlions.

d%! J{,J;iﬁ "T"L:}?

Figure 6(a). Nastaleeq writing style for Urdu
- s - L ?

Figure 6(b). Naskh writing style for Urdu

During font selection for the website, the highpsbrity was given to selecting a font which
would display text conveniently and quickly for tseThis resulted in the selection of Nafees
Web Naskh, available freely from the Center for éd&sh in Urdu Language Processing
(CRULP) <www.crulp.org>. Website users were notestpd to have Urdu fonts installed on
their browsers, and Nafees Web Naskh could be edaokdn the website such that no
installation was necessary in order to view it by It was also the lightest font identified
during the font survey, and its use resulted in wages that took a minimal amount of time to
load. The embedability (Haralambous, 2007) of thaskh font and some technological
constraints in available Nastaleeq fonts make Na#eb Naskh the best option currently, even

though Naskh is not a conventional writing styléJirdu.

4.4 Quality Assurance
The quality assurance procedure consisted of rengethe website from two aspects. Firstly, the
translated text was checked reviewed and secohdlyverall website was checked for layout

related and other general issues.

Website text was checked for completeness, comssirunderstandability and consistency by

the Urdu language experts in the team.



For the overall website, it was ensured that limkse working correctly. Layout components

had to be carefully reviewed to ensure that dioeetiity for all components had been properly
set. Layout problems for the Urdu version couldbtcal in nature because they could result in
information becoming unreadable. An example of dais be seen when the bidirectional nature
of Urdu text is considered. Although Urdu is writt'om right to left in general, sometimes it

has left to right text inserted within, for examphdeimbers within text are ordered from the left to
the right. This bidirectionality has to be handlfedm a technological perspective in order to
ensure that text is displayed properly and is reledaigures 7(a) and 7(b) show a possible

problem in Urdu text.
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Figure 7(a): Urdu text with numbers within the ssde, displayed correctly
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Figure 7(b): Urdu text with numbers within the sarde, with display problems

Figure 7(a) shows the text with the correct ordgrifigure 7(b) shows the text displayed
incorrectly due to bidirectionality problems. Itrche seen at the outset that the text in 7(b) has
become left aligned, but if the text is read, esror the display of numbers can be noted.
Specifically the “20” in the date has been mispth@nd is causing the information to be
misinterpreted. Due to this and other similar issube quality assurance process for Urdu

websites includes a new dimension which is notiagple in English websites.

4.5 Urdu Website Deployment
The website deployment process consisted of pothiagcontent from a test server after quality
assurance to a live server. This was an effectieehanism that ensured accurate delivery of



critical information, and it is recommended thatimilar deployment process be used in similar

ventures in the future.

5 Urdu Website Updates

The nature of the flood relief and rehabilitatiorehsite entails that it needs to be updated
frequently in order to be effective. Since its lalnit has been updated with a substantial amount
of content on a generally daily basis. The updatesincorporated into the English version on
the website first and then the updated Englishertns passed on to the Urdu website team for
incorporation. Other than content updates, becthesevebsite is constantly evolving, there are
often design updates in the English version thatirte be incorporated into the Urdu version as
well. The technological aspects of update incorpomaare almost exactly similar to the
localization process, so will not be looked at &tail in this section. It should be noted though
that the translation updates are handled veryiefiity using the translation tool described
earlier, which retains memory of the already tratesl text, and only fresh text has to translated

from scratch. Website design changes however ystegjlire repetition of the entire process.

6 Urdu Flood Relief and Rehabilitation Website

The Urdu flood relief and rehabilitation websitevelped through the process described can be
viewed through a link on the English website <wwemotirelief.punjab.gov.pk> or through a
direct URL <www.floodrelief.punjab.gov.pk/urdu>.dtire 8 shows a screen capture of the home

page taken in mid November.
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Figure 8. Punjab flood relief and rehabilitationbsige Urdu homepage

Figure 9 shows another page giving coverage offralnd rehabilitation information for district
Dera Ghazi Khan. It can be seen that a wide arfaypformation has been presented using

multiple tabs starting at the bottom half of thg@aln the screen capture, the NGO section has
been opened for viewing.
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Figure 9. District page for Dera Ghazi Khan

The current localized website contains 7,460 seet®f translated text and several graphics.
Apart from the translation memory that has beenpitad through the task, a specialized flood
disaster management terminology glossary consisting62 translated terms has also been



developed. These resources will play a role inceffitly updating the website when more

content is added and can also be used for hetpmslation of other similar content.

7 Issuesand Challenges

This section describes two major issues encountgredkeveloping the Urdu version of the
website. The first issue is font support for Urchal goertains to the visual outlook of the website.
The second issue covers some translation challeagéspertains to the particular text that

needed to be translated for the website.

7.1 Urdu Font Support

As already noted in section 4.3, due to curreririetogical constraints a font style had to be
selected which does not conform to the conventistydé used in Urdu publications. The Nafees
Web Naskh is a practical short term solution, betideal situation would be to identify a light
and embeddable font Nastaleeq font that can beingbeé website. There are plenty of visually
appealing Nastaleeq fonts available, but most eimtlare too heavy for practical use and some
have embeddability issues. Any font selected fog usthin the website needs should be
embeddable within the website because Urdu for@shat expected to be already available on
computers being used by website viewers. Usersldgmat be required to install the website font
themselves. If the font is embedded directly witthe website, website users do not need to

explicitly install it and can start viewing webstiext easily as soon as it loads.

This lack of an appropriate Nastaleeq font is aifigant issue because it was noted immediately
by users at the launch of the Urdu website. Intamdifont usability studies also show that users
do not feel comfortable with the Naskh style cutlsebeing used in the website, although it is
readable. (Urdu Web Interface Guidelines & Conwangi Project 2008) reports several users
describing the font style as “flat looking”. This@vs that the selection of font, although not

critical, is still a significant issue and may aff¢he accessibility of the website.

7.2 Trandation of Proper Names
During the text translation process, translatiolec®n for domain specific terms and proper

names in particular posed some challenges. Issleed to translation of domain specific terms



were resolved to some extent using several didgtiemaand terminology glossaries made

available by the National Language Authority (NLRaKkistan.

No resources were however available to aid in thestation of proper names. The main
challenges were posed by place names and governdegdrtment names. No standard
translations were available for place names, amah the multiple place names being used in the
website, many were unfamiliar and could not belgagpelled out in Urdu. For example, the
place name “Tamewali” is one that is not used fegrly, so its pronunciation was not clear to
any of the team members. It was not clear what Uetlar the “T” should be mapped to, because
“T” can be used for two letters in the Urdu alphabe” and “". “Tamewali” could therefore
be spelled as either.!s " or “Js —". There are other English letters and letter
combination which can map on to multiple Urdu letsequences, so this problem was
encountered often. The “kh” in “Basti Rind Sakhdutd be mapped on to as" or a “” for

example.

In the absence of any standard mapping, the appr@&en was to search the Internet for the
various options. In many cases only one of theoogtiwould yield substantial results which

would indicate that it was the correct spellingisTapproach did not work in all cases however,
because some of the areas being referred to webalplly so remote that they could not be found
on the web. In some cases, acquaintances werefigeéntho were native to a specific area and
were able to provide the proper pronunciations.

Government department names also posed a probleaudx there was no standard translation
guideline. Some were noted to be using full-fledd§édu translations of their names, while

others were simply using their English name trémslied in into Urdu script. This was resolved
to some extent through web searches. In case namation was found, the English name was

simply transliterated into Urdu script.

These issues can be tackled easily if standarcsl&t@ons of place names and government
departments are prepared and released by the gogetnThis can follow a format similar to the

list of country names published by the United Nagichttp://unstats.un.org/unsd/geoinfo/9th-
UNCSGN-Docs/E-CONF-98-89-Add1.pdf>.



7.3 Update Delay

One of the challenges faced by the localizatiomteeas keeping the Urdu website up to date
and parallel with the English website. Due to theture of the website design and the
localization process, in which the Urdu website wpdated after updates had been incorporated
into the English version, there was always a déflakeeping the English and Urdu websites’
content parallel. Although this was reduced to aimum (roughly about 24 hours), it was
impossible to eliminate completely. So the Urdu svebcontent has always been somewhat less

up to date than the English website content.

8 Recommendations

This section makes some recommendations basecamaitk presented in the previous sections.
The recommendations are aimed at better equippimgetyes with the tools and technology
needed to disseminate critical information to stakeéers in a timely and effective manner. It
has already noted that the language medium for gsofdrmation needs to be local, so

recommendations will be made largely in the contéxbcalization.

8.1 Language Medium for Information Dissemination

The first and foremost recommendation, on whichvibek presented in this paper is based, is to
use a local language for dissemination of criticébrmation in disaster situations. This would
entail work in localization technology for all lamgges of Pakistan. This recommendation is also
supported in (Sriramesh et al. 2007), which givessalysis of ICT based disaster management
solutions deployed in the Asian region. Also, gitlea low English literacy levels in Pakistan, it
is evident that information disseminated in Engligh have a smaller audience and therefore a
smaller impact. Extending this concept a bit furtiied taking into account the low literacy level
in general it could also be useful to investigdteraate non-textual information dissemination
technology, text to speech conversion systems famgle. Localization of early warning
systems should also be looked into specificallgabee they can play a crucial role in mitigating

the effects of a disaster.



8.2 ICT Awarenessand Education

This paper has investigated the use of ICT in tésasanagement, but in order for the ICT to be
properly used, it is essential to also equip ther ggoup such that they are able to access it. In
order to become an ICT-aware society it is esdefatiageneral ICT education to be integrated
into the curriculum. Information technology (IT) bkeing taught as an explicit subject at school
level, but this is not sufficient. Further steps aeeded to ensure that ICT becomes an integral
component of education in general, where it is wsed tool for facilitating education in general,
as opposed to just a specialized subject. Thiscasgealso stressed upon in (Shaw and
Krishnamurthy 2009). In addition, ICT must also @®m®e an integral part of the disaster
management curriculum, so that personnel beingedaifor disaster management are fully

equipped to use any ICT based tools available derduring such situations.

8.3 Localization Technology Education

Another aspect of IT education that needs to bkddaonto is localization technology. Currently,
localization technology is not part of any IT omgouter science programs available within the
country. As a result there are no human resourgcagable who have the proper training to
undertake the localization task for any kind of 10 order to facilitate the development of
localized ICT services, there is a vital need faralization technology to become part of the
higher education curriculum. In addition to teclahitraining, there is also a need for specialized
training in translation and translation technolgsgi€he website content has been translated by
Urdu language experts, but ideally, resources resplte for translation of such a critical nature
should have specialized training in translationgmhequal attention is paid to both the source
and target language for translation, English anduUespectively in this case.

Integrating localization technology into the acaderurriculum is a long term solution. To
address this lack in technology preparedness feritmediate future, specialized training

courses should be introduced to cover the techieabgap.

8.4 Technology Design for Localization
There is also a need to design solutions with ipgabn in mind. The design for the website
presented in this paper was developed without takile concept of localization into account.

The localization process was designed once the Isaisicture of the English language website



had been created. Due to this, the localizatiorrgs® had to be adapted in a somewhat ad-hoc
manner to conform to the English website desigris Tihs resulted in a less optimal process than
is ideal, where the Urdu website is updated afterBEnglish website has been updated. Due to
this, there is an unavoidable delay in updates niadke Urdu website as described in section
7.3. It is therefore recommended that technologyesigned with localization in mind from the
outset. This recommendation is closely related he first and third recommendations. If
according to the first recommendation, local largdCTs are required by policy, and
according to the third recommendation, IT resour@es equipped with localization tools and
technology as part of their training, future ICTiudmns will then be designed with the concept

of localization taken into account.

Some work on this is already underway. The PITRusrently working with consultants to
assess language localization solutions and to rdeterlocalization standards. However, mch
more work is needed in this direction to ensureqadee technological preparedness in case of

future disaster situation.

8.5 Content Development Design for Localization

The content development process for the websitgepted in this paper was also not optimal for
maintaining a bilingual website. The problem wamikir to the technical design issue described
in the previous recommendation. The process wagmks without taking into account the
possibility that a parallel version would be reediin another language. So, when development
on the Urdu version began, ad-hoc measures hack ttaken to adapt the existing process.
Website content was first created in English fa English language website. This was created
using source material that could be in either Eigbr Urdu, depending on the situation. After
the content for the English website had been fzedliand deployed, it was translated to Urdu
and deployed on the Urdu language website. Thisgscould inadvertently cause some Urdu
source material to be first translated into Englishd then translated back into Urdu by the
localization team for deployment in the Urdu venrsitn order to avoid situations like these, a
process needs to be determined where bilinguakobig created in parallel, replication of work
is avoided, and delays in aligning multiple versioof content are minimized. The
communication channels between teams working olowswersions also need to be planned out

carefully in order to ensure efficient coordinatimechanisms. These issues have been resolved



to some extent during the localization of the floetief and rehabilitation website, but there is

still a lot of room for improvement and new solusoneed to be investigated.

8.6 Budgeting for Localization

It is strongly recommended to plan in advance doalization whenever information systems are
being deployed in disaster situations. This reguitetermining the languages for which a system
needs to be localized and explicitly budgeting &ach version, at both the national and

provincial levels.

8.7 Freeand Open Source Software

The promotion and use of free and open softwafature ventures is also recommended as it is
a cost-effective option, the effectiveness of whias been proven by notable initiatives in the
past. Sahana (Amin and Goldstein 2008), describesction 2 is a prime example. The role of
free and open source software in promoting theofi$€T for sustainable human development is
explored extensively in (Hoe, 2006). It is alsoommended to have personnel trained to deploy
and use Sahana at short notice, so it can be puuse immediately in case of future disaster

situations.

Another example is the CAT tool OmegaT, which wasdliin the localization of the flood relief
website presented in this paper. It played a kég o producing high quality and consistent

translations in an efficient manner, and was aibdlfor use at no cost.

8.8 Open Sour ce Softwar e L ocalization

Sahana and other open source software availabtidaster management should be localized for
Urdu and other Pakistani languages so they carsée mnore effectively if needed in the future.
Other similar software should be explored and laedl, as they have great potential as a feasible

and effective solution for disaster management.

8.9 Translation Resources M anagement

The translation resources compiled through thelilatgon of the flood relief and rehabilitation
website, as presented in section 6, can be rednseaise of similar disasters in the future. The
translation resources developed include a speedliglossary of translated terms and a

translation memory repository. Section 7.2 alsayests for a list of place names and department



names to be released for use in similar situatithins.recommended that these and other similar
translation resources should be compiled and thadenavailable publicly so that they can be

put into use effectively and in a timely mannecase of a disaster situation.

8.10 Technology Medium

The technology medium explored in this paper is wed. However, research must also be
conducted into media that have greater penetraimh are also more robust under disaster
conditions. One example of this is mobile techng)aghich has great potential for effective use
in disaster situations. (National Research Cent&: B007) reports on how mobile infrastructure
can be deployed quickly after a disaster situatmme-establish communication links. Mobile
based short message services (SMS) specifically bmrput into use due to their cost-

effectiveness and robustness.

Mobile technology also has great potential in eingbéffectees in a disaster situation to directly
send in requests and information to a central systtmpowering disaster affectees in this
manner will have multiple benefits. However, the v$§ conventional computers to access such a
system during disasters situation is not a viabhdion. The mobile platform, due to its
penetrative power and robustness is an excellemdidate for such purposes. Sahana has a
mobile accessibility component that can be explomedhis respect. Research should be

conducted in this area in order to be better eqdpp deal with future possible disasters.

9 Conclusion

This paper focuses on the premise of using locagjdage for dissemination of critical
information during disaster situations. Technolagi@adiness to achieve this has been analysed
using the development of the Urdu version of thaj&w flood relief website. Finally, some
recommendations have been made that will aid irstiog technological capacity to an extent
that will enable efficient development and deplopmef localized ICT solutions in disaster

situations.
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List of Abbreviations/Acronyms

PDMA: Provincial Disaster Management Authority

PITB: Punjab Information Technology Board

ICT: Information and Communication Technology

IT: Information Technology

SUPARCO: Pakistan Space and Upper Atmosphere Rés€ammission
RISE-PAK (fix): Relief and Information Systems fiéarthquakes Pakistan
NADRA: National Database and Registration Authority

NLA: National Language Authority

NGO: Non-Governmental Organization

GIS: Geographic Information System

URL: Uniform Resource Locator

CRULP: Center for Research in Urdu Language Praogss

CAT: Computer Aided/Assisted Translation



Glossary

Localization: The process through which a prodsatustomized as per the needs of a particular

language-region pair.
Font: A file that defines the display style, shape size of a letter on a computer based system.

Font Embedding: A technology through which a folet €an be made part of a webpage so users

can view the webpage text as intended without lgaidninstall the required font themselves.

Embeddability: A property of a font which determsne/hether it can be embedded into a

webpage.
Computer aided translation tool: Computer softwiesigned to facilitate the translation process.
Transliteration: Conversion of text from one wrgigsystem to another.

Bidirectionality: A property of writing systems wieby the main text is written from the right to

left direction, and some text is written from tleé ko the right direction.
Nastaleeq: A writing style of Urdu script.

Naskh: A writing style of Urdu script.

Nafees Web Naskh: A font based on the Naskh writgte for Urdu script.

Translation memory: A repository of source and eartanguage translation pairs used to

facilitate translations using CAT tools.
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