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Abstract:

In disaster situation, social media data can be used as a material for real-time crisis maps of natural disasters (Middleton
et al., 2013). Social media can collect disaster information from a close distance and serve as a channel of communication
that receives detailed on-site information (Doo et al., 2017). For this reason, existing studies performed the spatial analysis
of social media data to identify disaster status (De Albuquerque et al., 2015). However, most of them dealt with only
geotagged data, so most of the other data was inevitably missing (Meier, 2011). Since only a few of social media data is
geotagged, spatiotemporal informatization through text analysis is required to utilize social media data as spatiotemporal
information (Samuel and Sharma, 2021).

This study proposed a spatiotemporal method to utilize social media data for identifying disaster damages. Most of the
social media data are not geotagged, and some geotags are just toponym entered by the author and do not contain any
coordinates. Considering these characteristics of social media data, the proposed method (geocoder) proceeds in three
stages (Fig. 1). As shown in Fig. 1(a), in a map search stage, API and crawler are used to give a coordinate to posts that
have geotag but have not been coordinated. In this stage, geotagged data that contain coordinates will be ignored. In a
dictionary comparison(geoparsing) stage, a gazetteer consisting of district names and Points of Interest (POI) of the South
Korea is used. For example, in Fig. 1(b), the hashtags are compared with place names in the dictionary, and the coordinate
of the most matched place name is used. In a similarity analysis stage, posts are compared with each other by a sentence
similarity analysis method. As shown in Fig. 1(c), the coordinate of the post with the highest sentence similarity is used.
This process is carried out for spatial informatization of non-geotagged data.

(a) Map search stage

No. Geotag Coordinate No. Geotag Coordinate
lon lat lon lat
1 Stay camelia - - kakaomap 1 Stay camelia 126.91 | 33.46
2 Mt.Gubong beacon - - & 2 Mt.Gubong beacon 129.03 | 35.13
3 Jeju-do 126.34 | 33.46 9 3 Jeju-do 126.34 | 33.46
4 Forena Daewon - - Google Maps 4 Forena Daewon 128.65 | 35.23
(b) Dictionary comparison(geoparsing) stage
Coordinate Coordinate
No. Hashtag Ton lat No Hashtag oh at
‘#balenciaga’, ‘#handbag’, ‘#leather’, #latest = =‘ ‘#balenciaga’, ‘#handbag’, ‘#leather’, ‘#latest
1 product’, ‘#latest balen’, ‘#purse', ‘#handy bag', ~ ~ == 1 product’, ‘#latest balen ', ‘#purse', ‘#handy bag’, 126.50 | 33.49
‘#carpet recommendation’, ‘#outer', ‘#typhoon Dictionary ‘#carpet recommendation’, ‘#outer', #typhoon ) .
omais', ‘#typhoon', ‘#jejudo’ 1 omais', ‘#typhoon', ‘#jejudo’
5 ‘#typhoon omais', ‘#ulsan damage', ‘#bangudong’, _ _ 5 '#typhoon omais’, ‘#ulsan damage', ‘#bangudong’, 129.34 | 3556
‘#e-pyeonhan gangbyeon’', #rain damage’ ‘#e-pyeonhan gangbyeon’, ‘#rain damage’ ) )
(c) Similarity analysis stage
No Hashtag Coordlnalte No Hashtag ::oordme'ni Score
lon at Cosine Similarity onl a
1 ‘jejudo’, from typhoon', ‘survival' 126.52 | 33.51 ] ’ 1 ‘jejudo’, from typhoon', ‘survival 126.52|33.51
2 ', ‘jejudo residents', ‘all', ‘be safe.’, '." 2 |, ‘jejudoresidents’, ‘all', ‘be safe.’, "' |126.52|33.51 | 0.91

Figure 1. Procedure of proposed Geocoder method

As an example of applying the geocoder, among the typhoons that affected Korea in 2021, typhoons ‘LUPIT’, ‘OMAIS’,
and ‘CHANTHU’ which have more than 30 related Instagram posts were selected. As a result of applying the geocoder
to posts collected for by each typhoon keyword, it was possible to convert more than 80% of data into spatial information,
excluding data that already had location coordinates (Table 1). In the case of LUPIT, 46 out of 57 data were converted
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except geotagged 39 out of 96 data. In the case of OMAIS, CHANTHU, most of data were converted, such as 462 out of
536 and 1,351 out of 1,513, except geotagged data.

In addition, As a result of performing spatiotemporal analysis for each typhoon using the obtained location and posting
time, it was confirmed that the regional and temporal characteristics of posts changed according to the progress of the
typhoon (Fig. 2).

Typhoon (Total posts)
Stage

LUPIT (96) OMAIS (737) CHANTHU (2,327)
Before application 39 201 814
Map search 3 17 216
Dictionary comparison 38 370 959
Similarity analysis 5 75 176
Geocoding Results 46 462 1,351

Table 1. Geospatial informatization result according to stage of the proposed Geocoder
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Figure 2. Spatiotemporal information of posts

In the future, it is expected that a more accurate and useful disaster monitoring tool can be produced by upgrading the
geocoder and identifying the damage status using the collected images.
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