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CASE STUDY

The “AfterMap” of the February 2023 Earthquakes in Tirkiye

In this first-person narrative, I explore the ethical challenges encountered while providing mapping support in the af-
termath of the February 2023 earthquakes in Tiirkiye, a disaster that impacted 2.65 million people across several major
cities. Ihis crisis underscored the essential role of geospatial data in disaster response, while also exposing the disparities
in data access and representation globally. Many vulnerable communities lack the resources needed to benefit equally from
these efforts, leaving a critical gap often addressed by volunteer organizations.

Through our collaboration with the Humanitarian OpenStreetMap Team, my students and I engaged in digitizing es-
sential map data, witnessing firsthand its transformative effect on disaster response. Despite the inherent challenges and
uncertainties in volunteer mapping, each contribution plays a vital role in bridging spatial data gaps and enhancing re-
silience against natural disasters. This collective effort, following in the footprints of former collaborative mapping efforts,
highlights the importance of collaborative action in crisis mapping.

By sharing this experience, I aim to shed light on the inequalities present in disaster situations and advocate for more
equitable and inclusive approaches to disaster relief Providing accurate information about unmapped areas and their
needs can help pave the way for fairer distribution of aid. As environmental hazards grow more frequent and severe, the
insights from this reflection on our mapping journey offer valuable perspectives on equity in digital cartography, with the

potential for significant societal benefits.
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BACKGROUND

As A MAPMAKER AND MAP USER, I HAVE ALWAYS AD-
mired how technology enhances our ability to represent
the world and support spatial decision-making. However,
while geographers have historically focused on the spa-
tial representations enabled by these technologies, it has
not always been from a critical perspective (Roberts and
Schein 1995). Similar to geographers, GIScientists and/
or GIS practitioners do not always adopt a critical stance
on the representation of space (and are perhaps rightfully
being criticized for this). But there is nonetheless a sub-
stantial literature and research underscoring the impor-
tance of the subject.

Critical mapping and GIS have been a key area of research

for more than a decade, extensively discussed and revisit-
ed by scholars such as Pickles (1995), O’Sullivan (2006),
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Crampton (2010), Denis Wood (1993), Michael Wood
(2001), Thatcher et al. (2016), Harvey et al. (2005), and
Edney (2015), with Blomley (2006) providing a com-
prehensive review of critical geography. In particular,
Crampton (2010) notes that critical mapping examines
the relationship between knowledge and power. The way
we acquire and validate knowledge is deeply influenced by
power dynamics, and certain ways of knowing are privi-
leged or given more legitimacy because of the power struc-
tures that support them. This suggests that what we come
to “know” is influenced by these power relationships, rath-
er than being purely objective or universal.

While I acknowledge and appreciate these significant
research efforts, my paper does not aim to review them
but instead presents a personal case study that focuses
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on power dynamics and inequalities in technology access
during disaster response, and the ethical considerations
that come from these inequalities.

These power dynamics were particularly evident on
February 6th, 2023, when two devastating earthquakes
struck Tirkiye, severely affecting millions and exposing
the disparities in disaster response, and in the knowl-
edge that underpins it. On February 6, 2023, at 4:17 AM
local time, a devastating magnitude 7.8 earthquake struck
southern and central Tirkiye, as well as northern and
western Syria. Less than ten hours later, the impact of an-
other powerful quake, with a magnitude of 7.7, added to
the already ravaged geography (Meng et al. 2024). These
numbers are among the few certainties regarding this cat-
astrophic event. Numerous uncertainties persist to this
day, particularly concerning the extent of human casual-
ties and economic losses. These uncertainties are exacer-
bated by power differences that limit our knowledge.

In disaster mitigation, GIS is often used to map and assess
risk areas, identify vulnerable populations, and plan emer-
gency responses. Typically, urban areas are prioritized in
these analyses due to their higher population density, in-
frastructure, and economic importance. While rural areas
are often equally or even more vulnerable to certain di-
sasters, such as earthquakes, wildfires, or floods, they fre-
quently receive less attention in disaster mitigation efforts.
GIS data in these regions may be sparse or outdated, and
contain less information about the landscape, infrastruc-
ture, or local populations.

During a disaster, urban areas may have well-established
evacuation plans and response teams, while rural commu-
nities might lack timely warnings or adequate evacuation
routes. Besides an underinvestment in GIS data, rural
communities may also have insufficiently trained person-
nel, and a lack of accessible emergency information, all of
which compounds the disastrous effects of a catastrophe
such as an earthquake.

This imbalance illustrates how power dynamics, reflected
in the distribution of spatial data, can influence disaster
preparedness and response across the urban-rural and de-
veloped-underdeveloped divide. When the earthquakes
struck, I realized the critical role mapmaking could play in
alleviating some of the inequalities I witnessed, particu-
larly in filling the missing pieces in crowdsourced disaster
mapping, which will be expanded later in the paper.

In an era when the spread of information is, surprisingly,
faster than the propagation of seismic vibrations, can we
expect a similar rapid dissemination of news about earth-
quake-affected communities? During the 2010 Haitian
earthquake, the humanitarian field staff encountered sig-
nificant difficulties due to unreliable information about
health facilities, demographics, and infrastructure. The
constantly shifting situation required ongoing process-
ing of new data to grasp the evolving events which un-
derlined the necessity of a system to gather all the infor-
mation which is important for decision making (Harvard
Humanitarian Initiative 2011). During this crisis, the
Ushahidi project was deployed to give meaning to the
information acquired by processing big data (in the form
of SMS reports) coming through crowdsourcing (IMora
2011). While it wasn’t exactly as fast as seismic waves, this
crowdsourcing effort improved the spread of important
information.

However, while technological advancements are univer-
sally influencing societies and pushing them toward simi-
lar outcomes, the speed at which different areas adapt and
reach this technological “destination” varies, even though

they are all moving in that direction (Wood 2001).

When the earthquakes struck eight major cities and
provinces (Adana, Kahramanmarag, Osmaniye, Hatay,
Malatya, Adiyaman, Gaziantep, and Kilis) in southeastern
Turkiye, more than 2.65 million people were living with-
in a 50-kilometer radius of the first earthquake’s epicen-
ter. According to the Turkish Statistics Institute (Ttirkiye
Istatistik Kurumu 2023), the proportion of households
with high-speed internet access (e.g., through a digi-
tal subscriber line, cable, or fiber) for the Mediterranean
Region (along the Mediterranean Sea in southern Turkiye
where Adana, Kahramanmaras, Osmaniye and Hatay are
located) is 58%, and for the Southeast Anatolia Region
(along the Syrian border where Malatya, Adiyaman,
Gaziantep and Kilis are located) it is 43%. In the 2023
earthquakes, in which thousands of buildings collapsed
and hundreds of thousands more were damaged, house-
hold fixed broadband access also collapsed. Mobile inter-
net access (with 90% access for the Mediterranean Region
and 92% for Southeast Anatolia) was also disrupted, as
evidenced by the many complaints to the primary tele-
phone service providers about disconnections (Sarp Nebil
2023). Additionally, social media users complained about
internet disruptions, and officials announced that mobile
bandwidth limitations were being applied in the regions

affected by the earthquakes. All of these factors resulted
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in a significant portion of the population having faulty or
no internet access with which to announce their urgent
needs, thus leading them to remain underrepresented and
unseen. This situation underscores the glaring need for
a more comprehensive data infrastructure (particularly

MY RESPONSE

As A TurkisH CITIZEN, ] GRAPPLED WITH A RANGE
of unsettling emotions in response to the February 6 di-
saster. I knew that in times of crisis, like what had just
happened, there is immense pressure to rapidly produce
maps and allocate resources to aid relief efforts. How could
I use my mapmaking skillset to aid those who were wait-
ing for help? What was my responsibility as a person with
experience working on this type of mapping for the past
decade? How could I channel my own capacity, my net-
work, and our resources to make a significant contribution
in this time of need? These thoughts occupied my mind as
I contemplated how to aid relief efforts from the safety of
my home, thousands of miles away from the harsh realities
faced by those in distress. In my emotional turmoil, I hon-
estly wasn’t sure where to start. The only thing I knew was
that I wanted to help the relief effort.

Persisting through the failure of communication networks,
people desperately sought help for themselves and their
loved ones. Social media became inundated with pleas for
assistance. Some of these posts included addresses and
other locational information. My first approach was to
scrape the social media data by writing a couple of scripts
to get location information from the text and images that
could then be used in rescue operations. Then I saw that
a lot of other people had the same idea and were making
their scripts available on GitHub. Despite the substantial
effort put into this approach, I couldn’t help but question
how accessible the results of these efforts were to those at-
tempting to provide aid and relief. I also wondered: Were
we merely contributing to another layer of noise in the vast
data landscape? What about the people with limited or
even no access to the internet in the first place? My con-
cerns were amplified by the fact that it wasn’t possible to
validate the data, and it was even more difficult to authen-
ticate where and how it was produced. Locational data
serves as the backbone of any disaster management effort,
yet it paradoxically stands as one of the most unreliable
and unavailable elements in this process.

I continued to question how equity could be ensured so
that rescue maps could be created in ways that were fair

locational), which, regrettably, remains absent in Turkiye
and in many other parts of the world. Locational data and
disaster maps play a pivotal role in disaster management
and response, and it is imperative that they accurately and
inclusively represent the individuals affected.

and inclusive for all individuals. I felt unsettled in my ef-
forts, until it dawned on me that perhaps I would have
more impact in a collaborative effort rather than a solo
one. As soon as I saw the call made by UN Mappers—a
community of mappers collaborating to collect, validate,
and disseminate geospatial open data to support United
Nations field operations—for collaborative mapathon
sessions to create maps to aid the disaster relief (Figure
1), I realized that the best possible way forward for me
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Figure 1. Call for a mapathon to aid the HOT OSM earthquake
disaster relief efforts in Tirkiye.
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was to go back to the simplest way to help: I joined the
Humanitarian OpenStreetMap Team (HOT) effort.
HOT is an international volunteer-based team that pro-
vides open and free map data for humanitarian aid and
economic development. Individuals or organizations can
create mapping projects for areas where map data is need-
ed to help save or improve lives. Immediately after the
February 2023 earthquakes, projects were set up to focus
on affected regions where critical map data layers were not
available.

Though I have taught about the accessible and collabora-
tive nature of OpenStreetMap (OSM), and I have created
OSM exercises for my students, I had never really rolled
up my sleeves and contributed to it significantly. So, that
is what I decided to do. Instead of doing it alone, I also
recruited the students who were taking my WebGIS class
during the spring term at the University of Massachusetts
Ambherst. I additionally reached out to former students
who were members of my GISynchopation Slack channel.
I posted and reposted as much as I could through social
media about what we were doing to encourage others to
also participate.

My current and former students and I dedicated hours to
digitizing roads and buildings outlined in HOT project
#14226: M7.8 Earthquake Tiirkiye — Gaziantep Response.
We meticulously traced features from Mixar Premium
satellite imagery or verified Al-assisted mappings generat-
ed by a tool known as Rapid. Making those small edits to
polygons and lines for hours in front of a screen wasn’t the
most sophisticated work that I have done during my ca-
reer, but it made me feel like I was at least helping. Then,
when we witnessed the effect that our contributions had
on damage assessment and relief planning, the gratifica-
tion we felt made everything worth it.

For instance, in a tweet by Yer Cizenler, a Turkish
non-government agency that supports the use of free and
open geospatial data in humanitarian endeavors, our maps
were shown in two images from the AKUT Search and
Rescue Association (Figure 2). These photos illustrate how
AKUT used our contributions for field coordination, to

CONCLUSION

UNDERSTANDING THE TANGIBLE IMPACT OF OUR
work has been pivotal for me. Even though I had used
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Figure 2. A tweet from Yer Cizenler shows two of our maps that
were being used by AKUT.

reach damaged buildings, and to conduct needs assess-
ments. In an online article about the mapping response to
the Tiirkiye and Syria earthquake, HOT noted how many
buildings had been mapped:

Promptly after the earthquake hit, organiza-
tions like the International Federation of the
Red Cross/Red Crescent (IFRC) requested
building-level vector data for post-disaster dam-
age assessments from Yer Cizenler, the coordi-
nator of the response. Using government data, a
Copernicus damage analysis, and pre-disaster
OSM building footprints (more than 1.6 million
have been mapped through today via the HOT
Tasking Manager), IFRC performed a geospatial
analysis to help them plan their aid in relief and
recovery efforts by pinpointing the exact location

of each destroyed building.

OSM previously, I have never really felt that my work had
such a concrete impact. Did my efforts truly make the
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unseen visible? Did I help to give a voice to the unheard?
Was I able to add equity to the response efforts? While the
answer may still be uncertain, these questions drive me to
continue striving for a resounding “yes.”

'The volunteer GIS and crowdsourcing concepts have been
around for very long time (Goodchild 2007), yet there is
still much room for improvement in disaster response, and
I harbor doubts that there would be any significant dif-
ferences were a similar catastrophe of the same scale hap-
pen today in the same geography. However, as I reflect on
the events surrounding the February 2023 earthquakes
and their aftermath, I am reminded of the profound eftect
that volunteered geographic information can have on crisis
response. This means we will repeat what has been pio-
neered in disaster response—including by Ushahidi proj-
ect, in Russia during the wildfires in 2010, in the January
2010 Haiti and February 2010 Chile earthquakes, and
many more—collaborative work to create the data and be-
come the sensor of people who are invisible on the map.

The challenges faced in rapidly producing meaningful
maps, coupled with disparities in broadband accessibility,
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