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Impacts: Drought is Complex
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http://www.billdamon.com/the-black-blizzards-of-the-
1930s-dust-bowl/#sthash.Kcv6kAof.dpbs

Socioeconomic Hydrological

http://arstechnica.com/science/2014/09/thats-some-
weather-were-having-is-it-climate-change/

Meteorological

http://stateofthenation2012.com/?p=13541

Agricultural

http://www.prep-blog.com/2012/07/25/we-need-to-talk-
about-the-drought/corn-drought-02/
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Mechanisms: Drought is Complex
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• Drought is one of the least understood natural hazards due to complexity 
of the generating mechanisms.

Multi-scale processes  
for drought mechanisms



Self-Calibrating Effective Drought Index (scEDI)
Effective Drought Index can detect and 
characterize daily drought conditions. 
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Climatology of daily precipitation:

𝐶𝑃 𝑘 =
∑ 𝑃 𝑘, 𝑦

30

Mean of Effective Precipitation (MEP):

𝑀𝐸𝑃 𝑘 =
∑ 𝐶𝑃 𝑘 −𝑚

𝑛

Rolling climatology of daily precipitation:

r𝐶𝑃 𝑘, y =
∑ 𝑃 𝑘, y

30

Rolling Mean of Effective Precipitation 
(rMEP):

𝑟𝑀𝐸𝑃 𝑘, 𝑦

=
∑ 𝑟𝐶𝑃 𝑘 −𝑚, 𝑦

𝑛

The reference climatology is fixed in EDI.

(Park et al., JoH, 2022)



2022-23 Southwestern Korea Drought

6(Park et al., ERL, 2023)



Limited Skill of Climate Forecast Models

7(Park et al., ERL, 2023)



How can we make our communities ready for 
drought?

Natural System:
Limited prediction skill
(Drought Risk)

Human System:
Improve social response
(Drought Awareness) 

Increase community 
resilience to drought

Nowadays, more social monitoring data is 
available.
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Twitter/X, NAVER News, and KOTE
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Method: Korean Online That-gul Emotions (KOTE)

Data (2020-2023): 

NAVER: 15,500 news articles

Twitter/X: 770,000 posts

(Jeon et al., arXiv, 2022)



How is the emotion changing over time and space?

(Park et al., 2023)
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Different Social Response to Drought

(Choi et al., in prep.)
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Different Spatial Social Response to Drought

(Choi et al., in prep.)
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Monitoring the emotion type in news headlines

(Choi et al., in prep.)
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We need the education program for Big Data 
and AI

http://user47329.vs.easily.co.uk/wp-content/uploads/
2014/08/Science-v-Engineering-Wordpress3.jpg

Big D
ata &

 AI
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