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4. Data

* People define a warning "hit" similarly to the JMA and feel i) Warning data by JMA > FAR of flood warnings !
“pleased” rather than frustrated when an alarm 1s false (RQI, 2). Record the number of warnings issued each month by municipality. Using 1) and ii), calculate the FAR for flood warnings | iﬂv:‘w%%ﬁ
* Living 1n an area with frequent false alarms does not necessarily i1) Flood data by MLIT aiorr: st of Land, infasisucture, Transportand Tourism gﬁz for each municipality (n=231) over a five-year period : *’Z%’*":
make people feel that warnings are unreliable, regardless of how - ) | | (1 January 2018 to 31 December 2022) using the ; ‘3‘2‘%“ e
"h' "p ) fi) f' d g ? g Record cases of river ﬂOOdlng (e.g., breaches, overflowing embankments, overflowing) following formula "4.:3;& 22;222
¢ .lt > CEHne (RQ3). 111) Questionnaire surveys targeting the Kyushu region | il ) Number of floods o R
* While feeling that there are too many false alarms reduces FAR =1

1 )Number of warnings

Perceived FAR

evacuation, this negative impact is softened by the positive

) . . . 300 | ( | ~
emotional responses towards false alarms (RQ4). Targetarea 7 prefectures in the Kyushu region > Perceived FAR © low mid high
Screening * People who recognize the risk of flooding in their homes What percentage did you think false alarms F h
conditions * People who live 1n detached houses or on the first or second floors of for flood warnings occurred in your area? o o
2 o B aCkground apartment blllldlIlgS Created with reference to Lim et al. (2019), Ripberger et al. (2015), and "i“rainor et al. (2015) 5: k i I I ! I I e I ; J

Sample 997 people allocated by prefecture, age, and gender

* False alarms may reduce people's trust in warnings and

. . Questionnaire  Web survey (December 18-19, 2024) » Actions taken when flood warnings were issued .. Protctive stion
dlSCOU.I'age them fI‘OIIl eVaCU.atlIlg.(e.g., Nakamura, 2008) method Since 2023 (OVCI‘ the paSt tWwo yearS), have you taken :ZZ vaacuated\ » -
* No PfeViOUS StUdY has empirically analyzed the impaCt of flood Survey topics Definition of. “Hit” in flood warnings, Emotional responses toward false any of the following actions when flood warnings S e I
warning FAR on evacuation behavior through people’s perceived alarms, perceived FAR, actions taken when flood warnings were issued were issued ?  created with reference to Trainor etal. (2015) "l m B -
FAR. in the past, personal attributes \ciciation_ocaigh st propaton gonnns PR smomber

Ratio (FAR) FAR
5. Results

* Furthermore, 1t remains unclear whether these impacts vary
depending on the definition of a "hit" or the emotions felt toward
false alarms.

RQ1: People’s definition of hits 'RQ2: Emotional responses toward false alarms People tend to emotionally accept false alarms.
When a flood warning is issued in your city, what :* Imagine that a flood warning has been issued in your city. How strongly would you feel the following emotions?
situation do you think would constitute "the flood '* Imagine that a flood warning has been 1ssued in your city. However, 1n reality, no flooding occurred.

warning was hit"? '~ How strongly would you feel the following emotion? £ p<005  xxp<001, xxxp<0001 [l Wamingissued [l Falsealarms
I Angry Sad - Pleased At casce
‘ ! Level 1: River flooding _ 95 :
' [ Level 2: Flooding danger level reached [ e 391} i o Decrease -1.50%*** 600 Decrease -1.50%%* 600 600
L a

Increase  3.00%**
— Increase  3.00%**
evel 3: Overflowing and breaches occur _ 293

RQ1 What events do people define as a warning hit?

° ° Level 4: Flooding damage in other areas _ 114 I s L;ET 289 283
RQ2 What emotions do people experience when false alarms S ~ . . B
Occur? Level 5: Flooding damage in own area [N 65 <J€:n€:raLlljy c:01181stent \K]lt}lI . II I I II 104
° Level 6: Flooding damage to own home - 42 . Lo I 60 68
the deflnltlon Ofthe JMA St ongly Disagree Disagre St egD agree Disagre =TS} rongin agree Dis g
RQ3 How does the actual FAR affect pFAR? (RQ3-1) o o T e T

RQ3-1: The impact of the FAR on perceived FAR
* (ausal inference using multiple regression analysis
— Estimate: -1.712 (t =-1.221,p = 0.222)

'RQ4-1: The impact of the percelved FAR on evacuation

Does this effect vary according to the definition of a hit?(RQ3-2) ,
* (Causal inference using generalized propensity score analysis

RQ4 How does pFAR aftect people’s evacuation action?(RQ4-1)
Does this effect vary according to the emotions that people

Covariates -
FAR, Number of warnings issued, Gender, Age, Experience of flooding, Presence of children, Presence of elderly people,
Trust in the JMA, Daily disaster mitigation awareness, Income, Educational background, Risk awareness

Probability

Covariates -

feel toward false al Arms ?(RQ4_2) Number of flood warnings issued, Trust in the JMA, Presence of elderly people, Daily disaster awareness

: People with high perceived FAR are less likely to take evacuation.

TP The FAR cannot be said to affect perceived FAR. £ <005,  sep<00l, swsp<0001
(e o., age, gender) RQ3-2: Heterogeneity in RQ3-1 effects by "Hit" definition RQ4-2: Heterogeneity in RQ4-1 effects across emotional responses
Output the 95% confidence interval (CI) for the difference between : Output the 95% CI for the difference between the estimated values of the two groups using the bootstrap
RQ3 RQ4
(FAR) _ 95% Cl

Excludes O

WGSG high-low [0.063, 0.505] 7

mid - low [0.127,0.560]
high-mid [-0.252,0.144]

Includes zero

d

Frequency
150
1

Probability

Probability

People’s Emotion towards criteria used by the JMA.
definition of hits false alarms

RQI RQ2 -10 -5 0 5] 10

Whether the definition of a

"hit" 1s consistent with the

* p < 0.05, **p < 0.01, **xx p < 0.001

Coefficient Difference pFAR

—Provide academic 1nsights for future warning strategies and Not significant heterogeneity in the FAR attecting perceived

, L , , ' People who feel emotions such as “pleased” and “at case” are less affected by the negative
social activities related to warning operations FAR.

the estimated values of the two groups using the bootstrap method.  method.
Difference in FAR Coefficients i Groupl: People who feel “pleased” or “at ease” when FA Group2:The others
"1mpact percerved FAR on evacuation than those who do not feel such emotions.
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