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Research for Expression Method of Disaster Information with Uncertainty
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Synopsis

In this study, we perform a preliminary questionnaire survey in order to understand
how citizens perceive disaster information, make decision-making and carry out
evacuation behavior. And then, we research the expression method to have a citizen
understand and use probabilistic predictive information such as results of ensemble-
prediction. In a preliminary questionnaire survey, we showed virtual prediction
information to citizens by internet questionnaire survey, and investigated how citizens
intend to behave after getting that information. We showed that the information with
much number of predictions and/or with predictions that have comparable probability is
too hard to understand, a consciousness of risk avoidance does not increase if the
probability of prediction is low even if the prediction of “it can be the heavy snow” is

issued.
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Keywords: disaster information, uncertainty, ensemble forecasting, several information,

probability information

1. [FC&®IZ

HE - EESCEAKEDOKBREKELZ LT LD
IRRRSRHLRIC B L C, B THIE R Z ERICHE
T2 ERRETHD D, TV T AT
TUEE AR 2 15 U 7o Al s i 72 7 TG S D R R A3 HE D
DD, T T ATRIERICEL TE, B
B, BESONE, FAERAEHR LS, TEOR
EDOBEBERE~OIGHICET 250 AR’ TH
NTW5., —F, —RITRIZHLTZO LD T
FEMEEED BERERIL LGS, TOZTIED LR
KHISATEY O R E ~ DI OV TE 5 e it

BTN TR, T o 7 VP RIE RIT R
RERTHLIN, ThEHMEFHRE LTEOE E
ALTH - RMRICITEMFECTH Y, WEeRE Tk
EMEFTHENRBETHD.
AWFETIE, ToH o TATRRERTHD (HER
7 TGS 2 i RICHEML, HALTLH
D 7O DORBUGIEE SFEF 2 LMD S BRF 21TV,
Hwoz ko, BERRE, T L TED L
INREBEEZ ) DODEEBET LD TET v
F—MREZITo7=. oo ich &35, R
MeEMZ LD REFROKBGEEZRST LN
AHFEEOHNTH 5.

— 348 —



2. HAEFE

AHFFETIE, BT RENRE LA T —F
T v — NRE R N L, BEA R TR A iR
AL ET, Z2OEWMERS LGS OME0ITE)
BEREZHRELZ. HAEICHZ-TIX, EOHBHT
HIEHR ] ORBAFIEL->TRTFOERRTICE
DEIRBENNEL I DZONE VI BE THREZIT
S77.

T — FREOMEZ Table 1 12T, A XS
F D 1,000 Y7L E 200 TP 5 SL—F
250, v —7 @I Table 2 IR 3% —o D TIF
DHDLIZIRER) 2R L. R —2 ATIE, T
BINERNC R 2 TR T 5. ¥ —2 B T, /3
H—v A DTHNE ORI ZIRRET, EHoT
BINBE ORI FE IR 2R T 2120 OE#RTH 5.
RBE = ClE, 7% — > A TR LIz RAE 2 0

KEEL, vFUAELELTCTFHINEZIERLIEZDLO
Thod. TOLE, ERENDTERIA~DELIC
B LTI, IPCCARS (KUEZAENCBIT 2 BUFRH /3
JVE 5 KL E) B D THREME) O EX
(Mastrandrea et. al., 2011) 72 E&2SEIZ LR 5,

file =R 60%LL 1% TATREMEAS VY], 40~60%I% AIHE
WRnd D, %KX THVES) &L NF—
YDiF, NEF—VADIL, b ARENE VTR

Table 1 Qutline of investigation

Date 18~20/02/2014
Area Kyoto Prefecture
Method Questionnaire survey

using Web

Distribution and 1,000samples

Collection

Table 2 Presented pattern of the weather information with an uncertainty

Pattern

Example

Showing a probability value of
each prediction
FRBIICFERELIRT

M 4 snowy or rainy prediction when the snowfall is possible by the approach of the
low pressure.

Heavy snow Snowfall .
Forecast (10crm) (0~Sarm) Rain
Probabilit 20% T0% 10%

Enumerating several prediction
or showing a width
BEHOTFAFERORE, Ff-
TR DIRTR

ML snowy or rainy prediction when the snowfall is possible by the approach of the
low pressure.

Heavy snow Snowfzll
(10crm) (0~S8cm)

Possible forecasts are shown in consideration of uncertainty of the forecast,

Forecast Eain

Expressing a probability value
as text and showing a scenario

HREEZXERRLL, VT
FELTRT

W 4 snowy or rainy prediction when the snowfall is possible by the approach of the
low pressure,

+ & low pressure will pass around, and it will snow, but it is
verylikelvtobe around 2-3cm even if the enow lies on the
ground.

+ Ifthe inflow of the chill iz strengthened, it can have

poseibilities to be a heavy enow (10cmy).
+ Ifthe inflow of the chillis wesal, 1t will rein.

Possible forecasts are shown in consideration of uncertainty of the forecast.

Forecast

Showing only the most likely

forecast
RLABEENENFHROAZ
7N

B4 enowy or reiny prediction when the enowfall is possible by the approach of the
low pressure.
| Forecast

| - Snowfall [0~3er) |

Showing the most likely forecast
and adding a reliability

ROUATRREAS WO FRICHEE
ZELTRT

M 4 snowy or rainy prediction when the snowfall is possible by the approach of the
low pressure.
Forecast + Snowfall (0~~-3om)

Reliability &
EReliabilityizinformation to show that the forecast is easy to hit ormight be changed.
Reliability & Highreliable. It iz little possible that the forecast changes.
ReliabilityB: Slightlv high reliable. The forecast 15 less likelw tochange.
Reliability C: Slightlvlow reliable, The possibility that a forecast changesis higher
than reliabilityB.

— 349 —




Sex composition ratio of the respondent
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(N=1000)
Group A
(N=200)
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(N=200)
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(N=200)

H Mzle HFemale

Fig. 1 Sex composition ratio of the respondents.

Generation composition ratio of the respodent
0% 20% 40% 60% 80% 100%
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Fig. 2 Generation composition ratio of the respondents.
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A snowy or rainy prediction when the snowfzll is possible by the approach of the|
low

Heavy snow Snowfall

Q'I Forecast C1oem) (O ~Sem) Fain
Probability 20% T0% 10%
®A enowy or rainy prediction when the snowfsll is possible by the approach of the
low p
Heavy snow | Snowfall Snowlzll .
Q2| o |Gem (Bem) | (0om) Fadn
Probahility 20 0% B0% 10%

2 snowry or rainy prediction when the snewfall i passible by the apprasch of the

low presswe.
Q3 (2 10cu) (0er) ftn
Probability B0% 0% 10%
#A snowy or rainy prediction when the snowfell is possible by the approach of the
Jerwe 3
. Snowfall Snowiall{om)
Q4 * (2~ 10cm) or Rain
Probahility 0% A0%

a4 snowy or rainy prodiotion when the snowfall is possible by the approach of the

low pressure.

Heuvy snow Snovefall Sow lall(0ee)
Q5 Yorevast (10cm) (O~Scm) or Rain
Frobahlity A 4% £

Fig. 3 Shown prediction contents to the respondents of
pattern A.
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Fig. 4 Response of respondents of Pattern A.
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wd snowy or rainy prediction when Uhe snowlall is possible by the approach of the
low pressure.

Heavy snow Enowlall )
at | Forest | 10cm) (0<5em) | Hain |
Possible [ are shown in id ion ol of the forecast.

A snowy or rainy prediction when the snowfall i= possible by the approach of the

Heavy snow | Bnewlall Snowfall
Qz | Forecast (lem) (2--3em) (O}
Possible [ are shown in iderstion of i

S
the lorecasl.

wi\ snowy or ramy prediction when the snowfall i= possible by the approach of the
low pressure.

Bnowlall Snowfall N
Q3 | roreoast | | (Do) | fiain |
Possible fc are shown in i jon of i of the forecast.

md snowy o vaing predictiva when the snowfall i possible by the approach af the
low pressure.

Snowfall Srow Ll )
Q4 | e [GT0 i |
PPassible fe are shown in ideration of inty of the forecast.

wA snowy or rainy prediclion when the snowlall is possible by the approach of the
low pressure.

[TT——— Snowlall SnowfallUem) |
QE | roess  [GE0 (0—3em) or Rain
Possible f are shown in jon of of the foreeast.

Fig. 5 Shown prediction contents to the respondents of
pattern B.
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Fig. 6 Response of respondents of Pattern B.
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WA snowy or rainy diction when the wiall is ble by the approach of the

low p

* Alow pressure will pass a near place, and itwill snow The
snow of 2+ 3em may lie on the ground.

« Inthe case that a low pressure pazzes a distant place, the
snow falls, but doesn’t lie on the ground.

« If the inflow of the chill is strengthened, it can have
possibilitios to be a heavy enow {10em).

- If the inflow of the chill is weak, it will rain.

Possible fi are shown in 1deration of ity of the forecast.

Q1| roreast

WA snovwry or rainy prediction when the fall is possible by the approach of the
low pressure.
+ Alow pressure will pass a near place, and it will snow, but

it is very likely to be around 2-3cm even if the snow lies on.
the

« If the inflow of the chill is strengthenzd. it can have
possibilities to be a heavy snow {10cm}.

+ I the inflow of the chill is weak, it will rain_

are shown In 1deration of of the forecast.

Frp—
F

when the is

A snowy or rainy predict ible by the approach of the

low pressure.

+ Alow pressure will pass a near place, and it will snow; but
it is very likely (o be arowd 2-10un even if Qe snow Lies
on the gronnd
03 Forecast * Inthe case that a low pressure passes a distant place, itis
possible that the snow doesn’t lie on the ground.
+ [fthe inflow of the chdll is weak, it will rain.
Passible f are shownin dderation of- inty of the e

diction when the snowfall is ible by the approach of the

M A snowy or rainy
luw pressure,

+ Alow pressure will pass a near place, and 1t will snow: It 1s
likely to be the snow of 2-3em.

- If a low pressure passes a distant place or the inflow of the
chill 1s weak, the snow doesn’t he on the ground evenif 1t
Sniows, r it rains.

« If the inflow of the chill is strengthened, it can have
possibilities to be a heavy snow (10cm).

are shown 1 zdaration of inty of the f:

s

WA snowy or ramy prediction when the snowifall is possible by the approach of the

lowr

P

* Alow pressure will pass a near place, and it will snow, but
it is very likely to be around 2-10cm even if the snowliss
05 Forecast on the ground.

- If the inflow of the chill is strengthened, it can have
passibilities th be a heavy snow (170cm).
are shown i :deration of inty of the forecast.

Possible fi

Fig. 7 Shown prediction contents to the respondents of
pattern C.
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Fig. 8 Response of respondents of Pattern C.
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WA snowy or rainy prediction when the wiall is poszible by the app h of the

Ot [ Foreeast

WA snowy or rainy p
Torw pressume
| - Snowfall (0-~3cm) |

0z| Forecast

| - Snowfall (2~ Scm) |

diction when the snowfall is possible by the approach of the

WA snowy or rainy prediction when the snowfall is possible by the approach of the

low pressure.
Q3 I Forecast

WA snowy or rainy prediction when the snowfall is possible by the approach of the

low

o4 | Forecast

| - Snowfall (2~ 10cm} |

[ - Snowlall but the snow doesn't Lie on the ground, or Rain__|

WA snowy or rainy prediction when the fall ix possible by the app h of the

low pressure.
Qs Forecast | - Heavy snowfall (10cm} |

Fig. 9 Shown prediction contents to the respondents of

pattern D.
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Table 2 Presented pattern of the weather information with an uncertainty
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