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ABSTRACT: Disaster-related text messages often contain important locations descriptions about victims 

and accidents. Accurately extracting these descriptions can help disaster responders reach victims more 

quickly and even save lives. Recent research has shown that these location descriptions are often beyond 

simple place names, and cannot be extracted using typical named entity recognition (NER) approaches. 

While new machine learning models can be trained, they require labeled training data that are difficult to 

create without an effective data annotation tool. To fill this gap, we develop GALLOC, a GeoAnnotator 

for Labeling LOCation descriptions from disaster-related text messages. 
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Introduction 

During a natural disaster, people often post messages on social media platforms to share urgent 

information and seek help (Huang & Xiao, 2015; Zou et al., 2022; Suwaileh et al., 2023). Many 

messages contain location descriptions about victims and accidents. Accurately extracting these 

location descriptions can help responders reach victims more quickly and even save lives. 

Existing studies often used an NER approach to extract location entities (Berragan et al., 2022; 

Wang et al., 2020). However, location descriptions may consist of multiple entities and cannot 

be extracted using an NER approach. As shown in Figure 1, typical NER approaches extract 

separate entities while we need the complete address to geo-locate the victims. 

Figure 1. A comparison of (a) separate entities output from typical NER approaches and (b) complete location 

description needed for geo-locating victims. 

Technically, we can overcome the above issue by training new machine learning models. 

However, there is a lack of datasets labeled with complete location descriptions, and it is difficult 

to create new datasets without an effective data annotation tool. There exist some data annotation 

tools, such as WOTR GeoAnnotator (DeLozier et al., 2016), PSU GeoAnnotator (Karimzadeh & 

MacEachren, 2019), and GeoViz (McDonough et al., 2019). However, they are limited in 

supporting the annotation of location descriptions and their categories. In this paper, we present 

GALLOC: a GeoAnnotator for Labeling LOCation descriptions from disaster-related text 

messages. 



Method 

We design the overall architecture of GALLOC as in Figure 2. It consists of three major modules: 

User Module, Project Module, and Annotation and Resolution Module. Together, the three 

modules support the management of users and projects, and provide various functions for 

facilitating data annotation.  

Figure 2. The overall architecture of GALLOC. 

Results 

GALLOC is designed and developed as an open-source and Web-based geo-annotation tool 

(Figure 3). It provides seven major functions: 1) annotating complete location descriptions; 2) 

annotating location description categories; 3) providing automatic pre-annotation; 4) providing 

automatic identification of spatial footprints; 5) supporting customized drawing of spatial 

footprints; 6) supporting multi-user collaborative annotation; and 7) supporting multilingual data 

annotation. An online demo is available at: https://geoai.geog.buffalo.edu/GALLOC. 

https://geoai.geog.buffalo.edu/GALLOC


Figure 3. A screenshot of GALLOC. 

To further evaluate GALLOC, we compare its functions with those of other existing geo-

annotation tools (Table 1). 

Table 1. A comparison between GALLOC and other tools. 



Conclusions 

This work develops GALLOC as a geoannotation tool to support the labeling of location 

descriptions from disaster-related text messages. 
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