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Abstract   Here we present a review of PetaJakarta.org, a system designed to harness social 
media use in Jakarta for the purpose of relaying information about flood locations from citizen to 
citizen and from citizens and the city’s emergency management agency. The project aimed to 
produce an open, real-time situational overview of flood conditions and provide decision support 
for the management agency, as well as offering the government a data source for post-event 
analysis. As such, the platform was designed as a socio-technological system and developed as 
a civic co-management tool to enable climate adaptation and community resilience in Jakarta, a 
delta megacity suffering enormous infrastructural instability due to a troubled confluence of 
environmental factors—the city’s rapid urbanization, its unique geographic limitations, and 
increasing sea-levels and monsoon rainfalls resulting from climate change. The chapter 
concludes with a discussion of future research in open source platform and their role in 
infrastructure and disaster management. 
  
 
 

From now on there is an interconnection, an intertwining, even a symbiosis of technologies, 
exchanges, movements, which makes it so that a flood—for instance—wherever it may occur, must 
necessarily involve relationships with any number of technical, social, economic, political intricacies 
that keep us from regarding it simply as a misadventure or a misfortune whose consequences can be 
more or less easily circumscribed.  

                                                                                            — Jean-Luc Nancy (2015, 3–4) 
 
 
 
 
 

                                                
* E. Turpin & T. Holderness 
SMART Infrastructure Facility, 
University of Wollongong, Australia 
e-mail: eturpin@uow.edu.au | tomas@uow.edu.au 



Chapter 6 in Social Media for Government Services, Springer 2016  (preprint version) 

2 

Introduction 
 
Social media has a powerful role to play in infrastructure management in the twenty-first 
century, particularly where infrastructural systems are strained by complex and 
unpredictable events (e.g. erratic weather or power disruptions), and where quick 
response times are of the essence. Information gathered from social media users and 
networks can yield a real-time picture of rapidly changing conditions that affect—and 
often threaten—the well-being of infrastructural systems and, more importantly, their 
users. However, the great technical challenge for systems designers and administrators 
is to elicit or invite social media users to provide this valuable information and to make 
this information valuable in high-pressure situations—i.e. to filter and visualize this 
information quickly and reliably.  
 
In this chapter, we present an overview of PetaJakarta.org (peta: map), a platform 
designed to harness social media use for the purpose of relaying information about 
flood locations amongst Jakarta’s citizens and between citizens and the primary 
government stakeholder, the emergency management agency of Jakarta (BPBD DKI 
Jakarta). We saw that the remarkably high level of mobile device and social media use 
amongst Jakartans, particularly their use of Twitter†, afforded the city an incredible 
information resource. The aim of the project was thus to elicit and process relevant 
information in order to produce an open, real-time situational overview of flooding 
conditions and to provide decision support for the management agency, as well as 
offering the government a data source for post-event analysis. As such, the platform 
was designed as a socio-technological system and developed as a civic co-
management strategy to enable climate adaptation and community resilience in Jakarta, 
a delta megacity suffering enormous infrastructural instability due to a troubled 
confluence of environmental factors—the city’s rapid urbanization, its unique geographic 
limitations, and increasing sea-levels and monsoon rainfalls resulting from climate 
change. 
 
Before detailing the technical aspects and outcomes of PetaJakarta.org, however, it is 
important to first survey the environmental context from which the project emerged and 
in which it was intended to serve the residents of the city of Jakarta. 
 
  

                                                
† Jakarta has one of the highest numbers of Twitter users of any city on the planet, contributing 
to approximately 2.4 percent of the world’s total tweets in 2012 (Semiocast 2012). 
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1. Jakarta: A Delta Megacity 
 
Jakarta, and the surrounding conurbation known as Jabodetabek, is the world’s second 
largest contiguous conurbation (after the metropolitan area of Tokyo), and one of the 
fastest urbanising environments on the planet. Figure 1 shows the simultaneous urban 
sprawl and densification of the city since the early 1970s; the region’s population has 
exploded from approximately 11 million in 1972 to almost 28 million by 2014 estimates. 
In Jakarta, change is simply a fact of life (Turpin et al. 2013). 
 

 
Fig. 1  False-colour images of Jakarta from the Landsat and ASTER Earth 
Observation satellite sensors showing the growth of urban hardscape 
(green) and reduction in vegetation (red). From left to right: 1972 
(population 11 million), 1994 (population 19 million), 2006 (population 25 
million). Image credit: NASA/GSFC/METI/Japan Space Systems and 
U.S./Japan ASTER Science Team. 

 
Situated in a low-lying delta region, the city is fed by 13 rivers that flow northward from 
the mountains south of the city out to the Java Sea. To understand the context of 
flooding in Jakarta, three of its defining geographical features must be considered. First, 
drinking water for its millions of inhabitants is extracted from ground aquifers, which 
causes subsidence of more than 180mm per year in some districts of the city. Second, 
the majority of water from the 13 rivers must be pumped up from the city, 40 percent of 
which is below sea level, over the sea wall in North Jakarta. Third, to support its rate of 
growth and combat these environmental conditions, the city has an extremely high 
density of interconnected infrastructure. The overlay of these three geographical 
features results in a series of critical infrastructure interdependencies that bear heavily 
on flood management in Jakarta. The collapse of one infrastructure component can 
trigger cascading failures across urban systems, dramatically worsening the situation. If 
the power to the pumps fails or is disrupted, the pumps will not operate, causing further 
flooding, as was the case in 2015 (Jego 2015). Notably, in this instance, the power grid 
of the flooded neighbourhood was shut down to reduce the risk of electrocution, one of 
the leading causes of mortality during flooding (Peters et al. 2015). However, this 
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inadvertently cut power to the pump, which in turn increased the severity of the flooding. 
This example, and the many others like it, demonstrate how, in the context of flood 
management in Jakarta, the assessment of infrastructure cannot simply attend to 
physical assets, such as power stations and pumps, but must use a more holistic 
methodology in order to comprehend the complete socio-technological system and its 
interconnected character. 
 
Indeed, by conventional standards, Jakarta is a data-scarce environment (Baker 2012). 
The urban environment changes so rapidly that traditional empirical observations meant 
to aid in governmental decision-making cannot keep pace. In this rapidly changing 
environment, where urban infrastructure is in direct conflict with water flowing in and 
through the city, existing data are often unsuitable, unavailable, or not properly 
coordinated between organisations charged with understanding the situation in real-time 
or conducting thorough post-event analyses (Baker 2012). As a result, it has not been 
possible to develop measures of resilience to quantify the risk of flooding across the 
city, nor to develop methods of adaptation or mitigation to the monsoon—a 
phenomenon worsening with climate change (Pachauri et al. 2014.) 
 
Infrastructural Complexity and Fragility in Jakarta    
 
Jakarta is dependent on a complex system of interconnected hydraulic and hydrological 
infrastructure that moves water from the mountains of west Java into the Java Sea. 
Increased runoff coupled with the growing amount of impermeable surface (Li 2003; see 
also Figure 1) and ground subsidence mean that over 40 percent of the city is now 
below sea level and requires active intervention from pump stations to move water from 
ground to sea level. Failures in pump infrastructure during the annual monsoon season 
regularly lead to severe flooding events causing loss of life, property damage, and 
economic loss (Hartono et al. 2010; Hallegatte et al. 2013). 
 
In this context, flooding in Jakarta is largely a function of fragile infrastructure, whose 
breaking points cannot be adequately predicted with traditional modelling approaches. 
Given the increase in severe weather events and sea level rise under global climate 
change (Walsh et al. 2011), if one wanted to understand Jakarta’s potential for 
resilience in the face of future flood events, one would need to consider the city’s 
infrastructure as a complex system of interconnected infrastructures and people. 
However, there is currently very little data in Jakarta detailing the city’s responses to 
flooding, without which the government is unable to make informed evidence-based 
decisions concerning flood response (Paar & Rekittke 2011; Baker 2012; Turpin et al. 
2013). 
 



Chapter 6 in Social Media for Government Services, Springer 2016  (preprint version) 

5 

Seasonal flooding has been recorded in Jakarta since the 1600s, and a formal system 
of hydraulic infrastructure was established and maintained by the Dutch in the colonial 
city of Batavia from 1850 to 1918. Despite a series of ongoing infrastructure 
investments by the Indonesian government following Independence in 1945, the city 
has been plagued by severe flooding more than six times since 1979. The floods of 
1996–1997 were particularly disastrous, where over 30,000 people were forced to 
evacuate their homes. A decade later, the situation worsened: the floods of 2007 
inundated 320,000 residences and claimed the lives of 80 people (Taufik 2014). At 
present, 72.7 percent of Jakarta is prone to flooding (Rostanti 2012), threatening the 
lives of over nearly 1,000,000 residents (nearly 10 percent of the population of Jakarta 
proper), with residents in North Jakarta facing the highest risk (Rostanti 2012).  
 
The situation in Jakarta is further worsened by changes in upstream catchment 
management outside of the city. The majority of the rivers flowing through Jakarta 
originate in the mountainous area around the city of Bogor, sixty kilometres to the south 
of Jakarta. Undeveloped land around Bogor (which is the head of the catchment area) 
provides natural surface absorption and infiltration during rainfall events. Despite being 
covered by designated conservation areas, this land is under increasing pressure from 
development (Rahmawati 2015), decreasing natural infiltration and increasing surface 
runoff into the river system, putting a serious strain on the downstream hydrological 
system in Jakarta during the annual monsoon rains. 
 
Jakarta’s Flood Mitigation Infrastructure    
 
Jakarta relies on hydrological and hydraulic infrastructure to manage the movement of 
water through the city and mitigate intense periods of rainfall that occur during the 
annual monsoon season (November to March). Despite previous administrations having 
focused investment on construction of new physical infrastructure assets, in 2012 only 
414 of Jakarta’s 555 pumps were operational for the monsoon season (Kompas 2014). 
Evidence-based decision making on new infrastructure investment as well as targeted 
and prioritised infrastructure maintenance is currently restricted by a lack of data and 
understanding of Jakarta’s critical interdependencies, energy demands, and integrated 
infrastructure assessment. Development of new infrastructure to alleviate infrastructure 
stress and increase resilience adds layers of complexity, uncertainty, and risk to urban 
planning and design (Tran et al. 2014)—complexity and risk that  cannot currently be 
quantified using Jakarta's existing datasets on flooding. Furthermore, because 
infrastructure facilities are not independent but are highly interconnected (Ebrahimy 
2014; Tran et al. 2014), functional failures in one flood management facility can make 
any attempt to add new components to the system difficult to plan (Turpin et al. 2013; 
Holderness & Turpin 2015). 
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Related to Jakarta’s data scarcity problem (Baker 2012), information and 
communication technologies (ICT) are not currently prevalent within the city’s flood 
management infrastructure. And yet, given the high penetration of mobile devices and 
social media use in the region, the Jakarta government is well positioned to collaborate 
with its citizens to gather data via public participation to monitor and respond to flood 
events across the city during the monsoon season. Such a process of civic co-
management would help tackle the problem of limited data and provide an evidence 
base for both situational management of infrastructure as well as future planning efforts. 
Critically, though, such an integration of public ICT infrastructure into flood response 
and planning should be complemented by an open data approach, preferably using 
open source software, to help support and foster the disaster risk management and 
infrastructure planning within the megacity’s digital ecosystems (Holderness and Turpin 
2015). 
 
2. Social Media as a Platform for Civic Co-Management 
 
Jakarta has one of the highest numbers of Twitter users of any city on the planet, 
contributing to approximately 2.4 percent of the world’s total tweets in 2012 (Semiocast 
2012). The twenty-first century rise in social media usage, particularly in Asia, has been 
supported by the growth of ubiquitous computing in the form of internet-connected 
mobile devices (Easterling 2014; Holderness 2014). The creation of global-scale, two-
way communication networks via internet devices and social media provides 
unprecedented volumes of data relevant for analysis of urban systems (Townsend 
2013; Holderness 2014). In a disaster risk management (DRM) context, data captured 
by mobile devices (text, images, etc.) and distributed via social media along with 
geospatial location metadata are an invaluable source of real-time situational 
information, particularly in dense urban environments with a high proportion of 
networked users (Meier 2014).  
 
Making sense of this flood of real-time information during emergency situations is a key 
challenge for governmental actors responding to extreme weather events (Meier 2014). 
The PetaJakarta.org project was developed as a GeoSocial Intelligence Joint Pilot 
Study (of the SMART Infrastructure Facility, BPBD DKI Jakarta, and Twitter Inc.) to 
investigate the utility of social media networks as a tool to promote intra-urban resilience 
during extreme weather events, and as a data source for studying the longer-term 
effects of climate change in Southeast Asian megacities. The key concept behind 
GeoSocial Intelligence is a “people-as-sensors” paradigm, where confirmed situational 
reports are collected directly from the street in a manner that removes the need for 
computationally expensive filtering and data processing undertaken either by machines 
or humans (Meier 2014). In the latter case, previous projects have successfully 
crowdsourced analysis of incoming data, creating communities of “digital humanitarians” 
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(Meier 2014), however, the disadvantage of this approach is the time lag between data 
received and its processing, i.e. it’s availability for decision support. Extending these 
lessons, the PetaJakarta.org project was developed as an experimental research and 
design project to prototype a system for the creation of a real-time, crowd-sourced map 
of flood conditions in Jakarta, enabled by the submission of confirmed reports directly 
from the users on the ground. Based on prior research (Turpin et al. 2013), it was 
envisaged that such a map would be of direct benefit to both the public and to 
government decision makers tasked with responding to the flooding. The remainder of 
this section describes the methodology and evidence-based design practice that led to 
the parameterization and development of the system. Following this, Section 3 
describes the process of system operation and use by the government stakeholder, the 
Jakarta emergency management agency (BPBD DKI Jakarta). 
 
Spatio-Temporal Perspectives on Flood-Related Tweets in Social Media    
 
Jakarta was chosen as the study area for this joint pilot study because of the severity of 
annual flooding there, coupled with the density of social media users. Prior to the 
development of the operational system, analysis of flood-related social media activity 
was conducted using two data sets. Twitter was selected as the social media network 
for use in this study due to the speed of response observed on the platform in the 
context of previous natural hazards (Bruns et al. 2012; Crooks et al. 2012) and because 
of the purported high density of users in Jakarta (Semiocast 2012). 
 
To quantify Twitter activity in Jakarta related to flooding, an initial system test was 
conducted by connecting to the public Twitter API and recording tweets with selected 
keywords related to flooding including banjir (flood), tinggi (high), genangan (pool), and 
terendam (submerged) within the bounding box of Jakarta. The test took place over a 
24-hour period spanning February 5 and 6, 2014, during which time heavy rains caused 
a number of significant flood events across the city. The system test captured over 
150,000 tweets matching one of the aforementioned keywords within the specified 
period, of which 5,000 tweets contained precise geolocation information. 
 
The level of Twitter activity related to flooding captured by the system testing was 
corroborated using a second data set: the Twitter #DataGrant program provided an 
archive of eight million tweets related to flooding for the 2012–2013 and 2013–2014 
monsoon seasons. Figure 2 shows the geolocated tweets across the city during the 
latter period. Strikingly, these data (see Figure 2) show a high spatial coverage of 
relevant tweets across the city, wherein the road network is discernable. These results 
indicated that Twitter was a valuable source of real-time situational information during 
flood events in Jakarta. 
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Fig. 2   Map of tweets related to flooding during the 2013–2014 monsoon 
season. Data source: Twitter #DataGrant; Holderness & Turpin 2015 

 
 
Big Crowdsourcing    
 
Social media provides a ready-made communication network that can be used to 
capture and transmit the experience of citizens during extreme weather events, which, 
in a DRM context, can provide actionable information for decision support in 
government agencies. Still, it is important to stress that social media is not a 
replacement for traditional forms of communication, existing data sources, community 
outreach, or preparedness planning during disasters. The PetaJakarta.org project was 
grounded in this hypothesis: leveraging social media data to transform data into 
information, using a geosocial intelligence methodology, would enable the creation of a 
real-time knowledge network of unprecedented spatial and temporal resolution. 
 
The challenge facing decision makers seeking to use social media as a source of data 
for situational overview is two-fold: first, data volume and selection of appropriate 
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filtering methodologies is critical. Second, verification of information is imperative, even 
after filtering. In particular, where social media data is harvested in a passive manner 
based on a specific keyword or hashtag, there is no indication as to whether the 
information received relates specifically to the situation at the user’s reported location, 
and in many cases could simply be conversational in nature. Furthermore, the potential 
volume of relevant tweets in Jakarta as recorded in the system testing and Twitter 
#DataGrant data sets indicated that, in the case of Jakarta, a robust filtering 
methodology was required to transform the “noise” of Twitter activity into actionable 
knowledge. While approaches to removing outlying or non-relevant data have been 
successfully used for decision-making (see e.g. Medina 2011), to conduct this kind of 
filtering in a real-time DRM context is challenging both from a programming and a 
computational perspective (Meier 2014). 
 
As part of its GeoSocial Intelligence approach, PetaJakarta.org developed a new 
methodology, “big crowdsourcing,” to collect verified reports of flooding from residents in 
Jakarta, without the need for further data processing. By “listening” to the Twitter stream 
in a manner similar to the system testing, PetaJakarta.org was able to detect 
conversations featuring specific keywords. Tweets containing these words were 
subsequently recorded as “unconfirmed reports,” and the relevant users were then 
invited to confirm whether flooding was taking place at their location. Based on an 
evaluation of the system testing and the Twitter #DataGrant, a number of keywords 
such as tinggi (high) generated high numbers of false-positives (i.e. tweets not related 
to flooding), thus for the operational system only the keywords “flood” and “banjir” were 
selected.  
 
A unique aspect of the PetaJakarta.org pilot project was its attempt to harness the 
power of the social media network by automating the distribution of invitation tweets 
from the PetaJakarta.org Twitter account, @petajkt, calling on citizens to submit their 
flood reports. Invitation tweets also used the Twitter Card technology to feature an 
embedded sixty second video explaining the project. To submit a confirmed report of 
the situation on the ground, users were simply requested to send a geo-located tweet 
from their mobile device to @petajkt with the keywords “flood” or “banjir.” Once 
received, these reports were classed as “Confirmed,” and contributors were able to see 
their tweets appear on the publicly-available map at PetaJakarta.org in real-time. This 
map also acted as the government interface to the reports (see Section 2.4), helping to 
maintain transparency of data access between citizens and the government. 
 
Similar to crowdsourcing of Earthquake reports in the late nineteenth and early 
twentieth centuries, PetaJakarta.org afforded users the opportunity to report the flood 
situation in an unrestricted manner, including text and media, to generate an effective 
and reliable situational data set from non-specialist observers (Coen 2012). Using this 
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approach, PetaJakarta.org was the first project in the world to programmatically send 
invitations to Twitter users to participate in a crowdsourcing effort to map a natural 
hazard in order to collect confirmed situational reports from the ground.  
 
To support the sending of programmatic invitations and the collection of data, Twitter 
provided access to its PowerTrack service, which provides real-time filtering of all 
available tweets at the specified location. Over the course of the 2014–2015 monsoon 
season, PetaJakarta.org sent 89,000 programmatic tweet invitations, which were seen 
by over 2.2 million users. This outreach generated 1,000 confirmed reports of flooding 
during five major flood events. Figure 3 shows the relationship between Twitter 
impressions and the flood events, highlighting the relationship between flooding and 
“tweet engagement” from PetaJakarta.org on the Twitter platform. Engagement is 
measured by the Twitter metric “impressions,” defined as the number of times a user 
views a specific tweet in their timeline or from a search request. This relationship occurs 
because programmatic invitations are sent in response to conversations about flooding, 
“unconfirmed reports.” As more users are tweeting the word “banjir” during flood events, 
more invitations are sent and viewed by more users, thus generating more impressions. 
In this manner, the system highlights the potential for this methodology of programmatic 
invitation to reach a high number of users in order to generate a self-selecting filtered 
set of data of confirmed situational reports in real-time. The results and an evaluation of 
this process are discussed below in Section 3.0. 
 

 
Fig. 3   Timeseries of Twitter Impressions from the @petajkt Account during 
Five Flood Events of the 2014–2015 Monsoon Season. Data source: Twitter 
Analytics; Holderness & Turpin 2015 
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CogniCity: An Open Source GeoSocial Intelligence Framework   
 
To facilitate the collection and mapping of citizen flood reports via Twitter, a suite of 
open source software (OSS) termed “CogniCity” was created. CogniCity is a GeoSocial 
Intelligence Framework OSS, for which PetaJakarta.org was the pilot project. The 
framework is divided into three components. The reports module manages the 
connection to the Twitter PowerTrack data stream and the sending of programmatic 
invitations to users in Jakarta. When a tweet is received, the module classifies the 
report as Unconfirmed or Confirmed, and if required sends the user an invitation to 
participate. To avoid repeated invitation messages being sent to the same user, the 
reports module keeps a record of users who have previously been contacted by the 
system. User privacy is a central theme within the design of CogniCity and all user 
names are stored separately from received messages to ensure the anonymity of 
submitted reports. Furthermore, user names are recorded using a one-way 
cryptographic hash function. As a result CogniCity does not create a record of individual 
users and their comments regarding flooding, minimising the risk of storage of 
potentially sensitive information received during flood events. All reports and user 
hashes are stored by the reports module in a spatial database. 
 
The CogniCity server module connects to the spatial database populated by the 
incoming reports and provides an open application programming interface (API) to 
access the recorded data. APIs enable machine-to-machine requests and transactions 
of information and, in this case, provide geospatial data representing unconfirmed and 
confirmed reports generated from Twitter data. The API also provided additional 
ancillary geospatial data to aid data visualisation for decision support. The data included 
municipal boundaries in the city at different spatial scales, and a representation of 
Jakarta’s hydrological infrastructure network. In addition to providing the data used by 
the PetaJakarta.org map, the open API, by using industry-standard geospatial data 
formats and protocols, enabled any interested third party to connect to the API and 
request data in real-time. For example, BPBD DKI Jakarta were able to connect their 
existing geographical information system (GIS) directly to the PetaJakarta.org API to 
gather data for off-line analysis and to support scenario planning. 
 
The server module also encompassed the third and final component of CogniCity, the 
PetaJakarta.org website and real-time map. The website was available in both Bahasa 
Indonesian and English and included instructions on how to submit reports using Twitter 
and the same instructional video used by the Twitter Card in the programmatic 
invitation. The real-time map worked by connecting the client’s device to the open data 
API to gather the data for the required map layer. Once the data was received by the 
user’s device, it was then able to render the data on the map. Users connecting to the 
website using a touch screen mobile device were presented with a point-based 
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visualisation of confirmed and unconfirmed reports near their current location. The 
interface for users connecting from a non-mobile device (e.g. a personal computer) 
consisted of the aggregate overview of reports across the entire city, designed to match 
BPBD DKI Jakarta’s existing reporting systems (as described in the next section). 
 
Both the reports and server modules were developed using the NodeJS software 
platform to maximise scalability and were deployed in a cloud environment that 
automatically adjusted the computing resources required, depending on the number of 
incoming reports and connected users.  
 
Cartographic Interface for Government Decision-Support    
 
The design of PetaJakarta.org and its underlying open source software CogniCity was 
based on an integrated co-research methodology, and developed in partnership with the 
Jakarta government. To optimise the system’s utility and integration within the 
government emergency management informatics division, it was necessary to 
understand the agency’s existing operational procedures and protocols in response to 
flooding. This institutional ethnography required many formal meetings, interviews, and 
group discussions. Building on the existing knowledge base, CogniCity was developed 
to be highly transferable, not only to other regions within Indonesia but also to other 
domains of application, geographies, and languages. These two objectives—building a 
system suitable to the needs of the Jakarta government and maintaining application 
transferability—helped parameterize the design requirements of the PetaJakarta.org 
interface and its underlying software. 
 
The Jakarta Emergency Management Agency (BPBD DKI Jakarta) is responsible for 
coordinating the government response to flood events in Jakarta. BPBD DKI Jakarta 
was the key stakeholder and government user of the information gathered by 
PetaJakarta.org. In October 2012, eight members of BPBD DKI Jakarta travelled to 
Wollongong, Australia, to participate in a research workshop hosted by the SMART 
Infrastructure Facility at the University of Wollongong. The objective of this workshop 
was to detail the institutional ethnography of BPBD DKI Jakarta’s operational structure, 
decision-making process, and the information pathways within the existing disaster 
information management system (DIMS). The workshop allowed the PetaJakarta.org 
research team to understand how existing streams of data were consumed and used for 
decision support during flood events in BPBD, and enabled both organisations to agree 
on the design and development requirements for the interface to the PetaJakarta.org 
system. One of the important outcomes of the workshop was a defined perspective on 
the role of social media within the organisation during flood events; the purpose of 
PetaJakarta.org, it was agreed, was to complement existing, traditional data sources, 
and feed into existing decision making structures within BPBD, so as to maximise utility 
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of the collected data. In this regard, the technical specifications of the system were 
developed in conjunction with an understanding of the operational concerns and 
existing logic of the agency. Without such an intensive institutional ethnography that 
included technical, social, and ethical dimensions, it is evident that the project could not 
have succeeded.  
 
Building on its unique method of outreach, PetaJakarta.org is capable of transforming 
tweets into actionable knowledge for decision-support. As a result, reports were 
mapped in real-time so that users could see the location, time, and content of reports in 
a spatial format, highlighting areas of the city currently experiencing flooding. To match 
existing spatial and temporal representation of flood reports from BPBD’s formal data 
sources, the PetaJakarta.org map aggregated counts of reports by municipal area over 
one, three or six hour periods (Figure 4). This aggregation was conducted across the 
entire city in an interactive manner so that the user could see the situation at the city-
scale and identify hot-spots of activity. The user was then able to “drill down” through 
the map, in a manner consistent with existing geospatial business intelligence platforms 
(Wickramasuriya et al. 2013), to interrogate data at the street-level, including viewing 
individual reports. The interface was further enhanced by the inclusion of optional 
geospatial layers showing Jakarta’s hydrological network. It is anticipated that future 
implementations of the system could enhance this feature by linking flood reports to 
failures of specific infrastructure assets, furthering the utility of information available for 
decision makers. 
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Fig. 4   Screencapture of PetaJakarta.org Map showing Aggregate Display 
of “Banjir” Tweets on 23 January, 2015 

 
 

3.  Functional Evaluation 
 
The PetaJakarta.org project was officially launched in December, 2014, by the governor 
of Jakarta, Basuki Tjahaja Purnama. The first tweet, sent by the governor, called on the 
president of Indonesia, Joko Widowo (known colloquially as Jokowi), to submit his 
reports of flooding in Jakarta to PetaJakarta.org. The acceptance, promotion, and 
championing of the project by the governor helped to promote and legitimise the project 
for the Jakarta government and the general public. During the monsoon period, 
following the launch, PetaJakarta.org received over one thousand confirmed reports of 
flooding. The website was visited more than 97,000 times and during the most severe 
flood events during more than 3,000 users per hour. This section describes the reports 
received, and evaluates the system’s use and uptake within the Jakarta government. 
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Tweet Typologies  
 
Of the 1,000 confirmed flood reports received over the 2014–2015 monsoon season, 
there were three distinct typologies of message. The first consisted of flood reports 
detailing the current situation at the user’s current location (Figure 5). These reports 
contained detailed information on flood conditions, often including the height of the 
water either in empirical units or by reference to the human body (e.g. knee-high, etc.). 
Many of these reports also included photos of the flood conditions, which were 
frequently used by BPBD DKI Jakarta in conjunction with user text as a means of 
verifying and classifying the severity of the situation (see Section 3.2). 
 

 
Fig. 5   A confirmed flood report containing estimated water height, user 
location by government area, and photograph of the situation 

 
The second report typology was made up of requests for help and evacuation. These 
reports involved two-way communication between citizens and the government, 
facilitated by PetaJakarta.org. In instances where tweets corresponded directly to 
individual requests for assistance, reports were sent directly to BPBD DKI Jakarta, to 
ensure appropriate response was coordinated. The project’s strong working relationship 
with BPBD DKI Jakarta was critical to ensuring citizen safety. In addition to direct 
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requests for help, PetaJakarta.org also acted as a conduit for information dissemination 
on government response to flooding (Figure 6), and as a peer-to-peer re-broadcasting 
platform for confirmed information relating to government and community response, 
such as confirming the location or contact details of evacuation shelters. 
 

 
Fig. 6   Tweet from Jakarta Government Department for Social Services 
reporting emergency aid supplies being delivered to a flood evacuation 
centre 

 
 
The last type of tweet typology was comprised of reviews and feedback regarding the 
project, including thanks and votes of confidence. In some cases, these reports also 
contained information about pre-existing reports, either confirming their validity or 
reporting that the situation had changed (e.g. flood waters had receded). Although the 
real-time map only displayed reports for the hour after they were received, one of the 
criticisms of the platform was that there was no procedure for citizen users or BPBD DKI 
Jakarta to remove reports which were no longer deemed relevant. Instead, many users 
sent PetaJakarta.org screenshots of existing reports on the map, using their mobile 
device, to show which reports where incorrect or no longer relevant. 
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BPBD DKI Jakarta Operational Usage 
    
Using the confirmed reports received by PetaJakarta.org as described above, the 
project helped BPBD DKI Jakarta gain a real-time situational overview of the flood 
conditions in the city. In addition to the collection and aggregation of confirmed flood 
reports, the project also helped form a two-way communication channel between BPBD 
and citizens, helping to disseminate key messages back to citizen users by re-tweeting 
information including water levels and rainfall forecasts. Further, the @petajkt Twitter 
account retweeted information about response and relief efforts carried out by the 
Jakarta government, such as operating emergency pumps and delivering food, aid, and 
medical supplies to evacuation shelters. It is worth noting that this dissemination 
function was performed manually, based on collaborative efforts between the 
PetaJakarta.org social media coordinator and BPBD DKI Jakarta. In contrast to the 
process of soliciting, collecting, and aggregating reports for decision support, which was 
an automated process, the manual collaboration and sharing of information between the 
two organisations highlighted the value of human oversight and management as an 
integrated component of the system’s operation. 
 

Ultimately, BPBD found the use of the maps of aggregated Twitter activity for situational 
overview inadequate. Despite being designed to match the existing spatial and temporal 
scales of reporting used by the agency, these processes did not hold for social media 
because of the volume of incoming information and the potential to overlook critical 
reports in areas of low Twitter activity. From an operational perspective, the veracity and 
quality of the reports was significantly more important to BPBD DKI Jakarta than the 
overall volume of reports; the agency recognised that a point-based representation of 
reports would be more useful, especially if in future interfaces this could include a 
representation of change over time to enable identification and verification of incoming 
reports. 
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SmartCity Jakarta Useage    
 
In addition to BPBD DKI Jakarta using the system as a data source for operational 
response to flooding, the SmartCity Jakarta project used the PetaJakarta.org open API 
to access reports of flooding. The Smart City project was developed by the Jakarta 
government’s Office of Communication and Information Services (Dinas Komunikasi 
dan Informatika Provinsi, DKI Jakarta) as a data hub for the government and citizens 
alike; it is a government initiative to provide better service delivery by enabling the 
sharing and access of data in an open manner. Data from PetaJakarta.org was added 
to the project to show citizen reports of flooding alongside existing relevant data feeds 
from other government sectors, such as a traffic disruption as a result of flooding. The 
use of PetaJakarta.org by SmartCity Jakarta highlights the value in providing data 
beyond the interface developed for BPBD DKI Jakarta, through an open API, so that 
other government agencies can make use of the data for a variety of purposes. 
 
 
4. Conclusion and Discussion 
 
The PetaJakarta.org project has demonstrated the utility of using a GeoSocial 
Intelligence approach to derive actionable information from social media for disaster risk 
management. The project created a two-way communication channel between Jakarta’s 
citizens and BPBD DKI Jakarta to coordinate the creation of a crowdsourced flood map 
and relay information about government responses to the flooding, both in real-time. As 
a result, the project was able to initiate a process of civic co-management as a 
methodology for promoting resilience to flooding in the flood-prone, coastal megacity of 
Jakarta. 
 
PetaJakarta.org and the underlying open source software CogniCity harnessed the 
power of the Twitter social media network to reach a large number of Jakarta’s citizens 
and request relevant information. Despite the potential for an overwhelming volume of 
non-relevant and trivial information, based on the number of conversations detected 
with the keywords “flood” or “banjir,” citizen reports were of a high quality and veracity. 
This suggests that the automated programmatic invitation process used is effective in 
reaching a high number of users and, through the invitation text and embedded video, 
fostering a process of self-selection by citizens, effectively creating a real-time filter for 
information gathering. In this context, it is important to understand the system as a 
socio-technical process, wherein the human interaction by citizens, PetaJakarta.org 
team, and BPBD was as important, if not more so, than the computational elements. 
This was especially the case when classifying requests for assistance and ensuring that 
these were forwarded to BPBD DKI, and when using the @petajkt account to manually 
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disseminate relevant messages from government agencies and communities. This 
approach is in contrast to previous studies focusing on social media for flood response, 
which often advocated using a technology-centric approach to disaster risk 
management (e.g. Reeves 2015). Such approaches undervalue existing work by 
government agencies who use social media as a method of two-way communication. In 
our view, future research in this area should focus on new, holistic approaches to flood 
detection, management, and response and leverage new sources of information such 
as social media. 
 
PetaJakarta.org was developed in conjunction with BPBD DKI Jakarta as the key 
government stakeholder. Through this collaboration, it was possible to ensure that the 
system was compatible with existing technologies and processes at BPBD and thereby 
ensure its utility for decision-support during the flood season. The launch of the system 
by Jakarta’s Governor added to the legitimacy of the system and acceptance of the 
potential for social media to be a useful addition to the government’s existing 
information stack.  
 
The use of data collected by PetaJakarta.org by the Jakarta SmartCity project, as well 
as BPBD, highlights the importance and value of developing systems with open data 
APIs to enable such collaborative data sharing between government departments. It is 
envisaged that the continuation and extension of this approach would also help foster 
the disaster risk management ecosystem, not only within government but also across 
public, education and private sectors as well. 
 
BPBD used the system throughout the monsoon season in parallel with existing formal 
information systems and decision-making processes. As a result BPBD recognised the 
utility and role of social media to support real-time situational overview of flood 
conditions. The use of PetaJakarta.org prompted an evaluation of the existing reporting 
structure with regards to its suitability for social media. The Agency recognized the need 
for new formats of reporting from social media, focusing not on aggregate counts of 
activity but access and visualisation of individual reports so that they can be 
appropriately classified and actioned for response. 
 
BPBD primarily used the @petajkt Twitter stream to direct their use of the 
PetaJakarta.org map, and to verify and cross-check information about flood affected 
areas in real-time. The real-time nature of the tweets often meant that they provided the 
most up-to-date description of the situation on the ground across the entire city. As a 
result of the findings from this project, future research should examine the development 
of an open source platform to integrate multiple sources of data, consolidating existing 
formal government sources with newer informal sources such as social media 
(Holderness & Turpin 2015). Such a system would further enable emergency agencies 
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to perform real-time evaluations of flood risk; the inclusion of multiple and disparate data 
sources would continue to enhance decision-support during flood events, while 
maintaining resilience within the information ecosystem through multiple applications 
and media for relaying reports from citizens to one another and to the emergency 
agencies. 
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