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Natural Disasters in Asia

Russian Federation

Wild Fire
12 Apr
30 People Killed
USS 137 miltion
China
Landslides
Philippines 20 Dec
Floods 91 People Killed
25 Aug and 30 Jan 7=10 Jul Storm
17 People Killed 23 People 04 Ot
Killed 20 People Killed
Typh K
Afghanistan “\ |(1ku:on oppu  USS 4.2 billion
Landslides 51 People Killed
Feb and Apr USS 211 million
317 People Killed Indonesia
Pakistan Wild Fire
Karachi Heat Wave 19 People Killed
18-24 Jun USS$ 16 billion

1.229 People Killed
Baluchistan Floods
15 Jul
219 People Killed
Aflghanistan and Pakistan
Earthquakes
26 Oct
115 and 280 People Killed
respectively

India

Heat Wave

20 May

2,248 People Killed
Chennai Floods

08 Nov

325 People Killed
USS 3 billion

Nepal I B ‘—‘
Earthquakes 4
25 Apr _

g ok Table 1. 2015 Asia-Pacific losses by disaster type
50 B Disaster Type Occurrence Deaths Affected Economic
e Damage (US$)
il Flood 63 1,863 21,661,443 11.5 billion
oy Storm 43 446 9,135,551 11.8 billion
— Earthquake 17 9,327 6,484,533 5.2 billion
o Landslide 15 626 45,234 :
110 Peapl Extreme 4 3,536 1,045,000 :
USS 109 mi tempemture
Others* 18 248 20,883,788 16.7 billion
Total 160 16,046 59,255,549 45.1 billion

Source: Disasters in Asia and the Pacific: 2015 Year in Review (UN ESCAP)
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Recent Water-related Disasters in Japan

_-\ﬂ\ |
Landslide Disaster in Hiroshima in 2014 ~—= IZ FIood Dlsaster by Lionrock (T1610)
20 Aug. 2014 30 Aug. 2016
217.5 mm/3hr in Hiroshima City 231 mm/24hr in Kuji City, Iwate
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Year

16 Oct. 2013
122.5mm/1hr, 824.0mm/24hr in Izu-Oshima
: 35 People Killed, 4 People Missing

Landsllde Dlsaster bv Wlpha (T1326)

7-10 Sep. 2015
541.0mm/24hr in Imaichi, Tochigi
7,280/12,035 houses flooded above/below floor level

Flood Disaster by Kilo (T1517) & Etau (T1518)




@ ! Toward Effective Warning Service

Lessons learned
 Effective warning system should provide
» spatially and temporally specific disaster risk information in an easy-to-
understand format
 Probabilistic information on disaster risks incl. uncertainty with a few days
lead time.
* Needs for support for emergency managers

Approach
« Effective warning system

 Real-time Disaster Risk Map

* Probability of Warning-class Phenomenon
 Support for emergency managers

* Guideline on refuge information

- Dispatch of forecasters to DRR stakeholders
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Real-time Disaster Risk Map
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@ ! Mechanism of Rainfall-induced Hazards

@6666
4

6 6 @ 6 R@in accumulates on surface
- - 1 Ggrou d/lowland

— Inuhdation potential increases

l

Rain gathers in river and flow
Q’Q down

. - —— - Flood potential increases

4
Rain accumulates in the soil N
— Landslide potential increases

.
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i! Hazard Potential Indices
Simple Tank model

Landslide surface |j Inundation Flood
Potentlal Index ——1p : Potential Inde Potential Index
i 4T
- uﬁ; | 1>
TotaI amount of E middle I_E : Total amount of Total amount of
water in the — '@' . i_ water coming out |=)> | water flowing
three tanks i P yenth L}E>E from the tanks down to rivers
ept
P Pth [ i
1

mj

o
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Numerical values indicate amount of water in the soil,
which are related to landslide potentials, not directly linked to
landslide disaster risks.
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i! Linkage btw Hazard and Disaster Risk (1)

»d& Vulnerability

f Physical, social )
Potentially total value of ysical, social, economic,
damaging elements at-risk | | @nd environmental
hvsical events (e.g. number of human factors increasing the
pny lives and properties) Susceptibility to hazards
- 2N J

. Hazard : o
Disaster : Warning Criteria

based on Disaster Statistics
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@ ! Linkage btw Hazard and Disaster Risk (2)

Decision of Warning Criteria based on Disaster Statistics

0\ X Landslide Disaster
® No Landslide Disaster

o o
= Color code &
; . ¢ DRR counter measures
;. °,%° Evacuation Order
% .° ....o Evacuation Advisory
9' o o °® Evacuation Preparation

[ ® _

.... o.o )
e e 00 ©o _

Landslide Potential Index
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Update Interval

5 km

e P,V

| Color code &

DRR counter
measures

Evacuation
Order

Evacuation
Advisory

Evacuation
Preparation

Real-time Landslide Risk Map (2013 -)

10 min 2 hours

Landslide Dlsaster in H|rosh|ma in 2014
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Update Interval

1 km 10 min 1 hour

Inundation Disaster in Wakkanai, Hokkaido in 2016

Color code & 1
DRR counter ;;
measures

Evacuation
Order

Evacuation
Advisory

Evacuation
Preparation

©apanMetecrological Agency 2017
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@! Real-time Flood Risk Map (2017-)

Update Interval

Small to medium sized river 1 km 10 min 3 hours
(shorter than 15 km)

Flood Disaster in Iwaizumi, lwate by Lionrock (T1610)

Color code & ..|. / e
DRR counter <
measures e 4// {/
= 4/

Evacuation
Order

Evacuation
Advisory

Evacuation
Preparation

|

) |
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) Utilization of Real-time Risk Map

.
Heavy rain .
Advisory I\ DRR N
- ‘ AN stakeholders Check
V?/avy_raln > | Increase of the risk area
arning Risk in detai
Landslide Disaster l
Alert Information
etc.
- - -

PN
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Probability of Warning-class Phenomenon
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@! Probability of Warning-class Phenomenon

* Provides probability information on the risk of severe weather
phenomena that may have significant impacts with a lead time
of up to 5 days.

From day after tomorrow

ronory promorow | Ltofivedays shead

r \/ \
Suthern 6o Prefectire Issued at 17:00 JST, Issued at 17:00 JST,
3 August 3 August
3 Aug. 4 Aug.
. . — 5 6
Phenomeno To early morning | From morning to midnight Aua. | Au
18-24 0-6 6-12 12-18 | 18-24 9 9:
ea a Probab 0 Middle - - -
0 s s g-Cla - — Middle
gh waves Phenomeno \ - — | Middle,

N /

Middle probability of warning issuance
from tonight to early tomorrow
morning.

Middle to high probability of warning
issuance from 2 to 3 days ahead.
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@ ! Employment of Ensemble Prediction Techniques

- Ensemble prediction techniques are employed as the main basis
of the probability information.
— Global Ensemble Prediction System (Atmosphere)
* Integrated from previous Typhoon EPS, Weekly EPS, One month EPS in Feb. 2017

— Wave Ensemble Prediction System (Ocean wave)
» Put into operation in Dec. 2016

Global EPS Spaghetti Diagram Wave height prediction for a
for Sea Surface Pressure (FT120) point by Wave EPS

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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feebedneir deedent
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A A A A
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......................................
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Landslide disaster (Kilo(T1517)&Etau(T1518))
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i! Landslide disaster (Kilo(T1517)&Etau(T1518))

Occurrence time: 2015.09.10 04)ST

Himawari-8 IR Image Himawari-8
Himawa-8 IR 08/09/2( p—

QM EHZELHRR
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Weather
condition

eI N EEEEEEEEEEEER

A few days to 1 day
before heavy rain

Probability of heavy
rain increases

Qlllll'.ulllll
Half a day

to a several hours
before heavy rain
It starts raining
.
Rain strength
increases

-

A several hours
to 2 hours

Three days before landslide disaster

Information
issued by JMA Probability of Warning-class Phenomenon
Probability | Bulletin for &R RN issued at 17:00 JST, Issued at 17:00 JST,

of Warning- | Heavy rain Prefecture 7 Sep. 7 Sep.

class
Phenomenomn Phenomenon 9 | 10 | 11 ] 12
EEEEEEEEEEEEEEEEEEEER 18_2412_18']8_24 Sep. Sep. Sep. Sep.
Heav Probability of
Heavy rainy Warning-class Middle
e Phenomenon
rain

. ecC
Advisory Typhoon Information
o
10HHI5K %
09 HH5F
08 5K 157

EERER

Landslide 18
= Alert .
H@%My Informatio RS
Fain n 08 00684
Emergenc
y-Watrning
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Two days before landslide disaster

Weather Information
sl issued by JMA Probability of Warning-class Phenomenon

eI N EEEEEEEEEEEER

E E I EEEEEEEEEEEEEEEEEE)y)

oo o ‘ 4
a Abfefw dahys to 1 day Pﬂf@b@bﬂnﬂﬂﬁy Bulletin ﬁu@[r ¥ Southern Tochigi Issued at 17:00 JST, Issued at 17:00 JST,
L e Lo o of Warning- | Heavy rain =SS 8 Sep. 8 Sep.
= Probability of heavy class n o< 5<
- rain increases Phenomenomn g Phenomenon ep. ep. 10 | 11 12 | 13
.IIIIII.IIIIII EEEEEEEEEEEEEEEEEEEER? 18-24| 0-6 | 6-12112-18|18-24 Sep. Sep. Sep. Sep.
Half a day Heayy Probability of
to a several hours Heavy VY Warning-class VIS - -] -
before heavy rain o rain Phenomenon
It starts raining rain Check
- Advisor :
Rain strength y Bulletin
increases e ——
‘ F2 TEREE 1 8SICHET2EAEIRER F£25
T2 7TEIOA8H16K5 6 FHEMATRERE
A several hours (BHL)
to 2 hours Heavy BEE 185 LHMOTEET, HARTIZIIHALN S 1 0BICAPTREELDZTL LS, WK
: = 3 & B | — A \ Vg = c
before heavy rain rain gmnmogm BABICER L, BEVLHORK EECEELEOHMLWREAISEE LT<7‘
Warning @0 [ Period of severe weather phenomena
[ s5¢72] ’

<KW - T - ZE>
WHARETIZ, OS> 1 0HICATTIFERICA0I YO WHEAKS BEAALTE, (%
LandS“de ROICHRELNZCARY ., KRERDZEZNHLH Y i1 Expected hourly ralnfa”
QH18KBFThn2 4ABMICFEINIHEIL. ZL
@@My Alert JLEs. EERE B I 2003V amount J
. Informatio DEAHTT, -
rain zoth, 9H18KHNH10H1 8KETOD 2 4 Fifj——itadzim=ls ~
n JLE, AL b 1003YA52003Y l Expected 24- hour rainfall

Emergenc DEABTT,
\ & . TEE, TN OHA, FABICERL TSN, amount
y-Warning

< <12ER> >

Japan Meteorological Agency



@ ! Morning on the previous day of landslide disaster

Weather Information

Probability of Warning-class Phenomenon ]

condition issued by JMA

A few days to 1 d_ay Pﬂf@b@bﬂnﬂﬂﬁy Bullleftin ‘[FE@[F Southern Tochigi Issued at 05:00 JST, Issued at 05:00
before heavy rain of Warning- | Heavy rain Prefecture 9 Sep. JST, 9 Sep.
Probability of heavy class 5< o

rain increases Phenomenomn Phenomenon ep. ep. 1112 ] 13
“IIIII‘IIIIII IIIIIIIIIIIIIIIIIIII.‘ 6-12112-18/18-24| 0-6 6-24 Sep.|[Sep.|Sep.
: Half a day o | ioqyy Probability of
= toaseveral hours Heavy " "7 Warning-class [VIfsfe[f3 i B
= before heavy rain . . Ml L enomenon
" It starts raining rain " Check
' at Advisor . .

i Rain strength y . AdVISOI'y
¢ increases ly
’. EEEE l‘l EEEER TSN ESEEEEEEEEEEEEEEER® Kanuma_shl Future Condltlon
(MWarning-class [JAdvisory-class)
A several hours
to 2 hours Heavy _ 9 Sep. 10 Sep. | Remarks
before heavy rain . Warning/
y rain Advisory 6- | 9- | 12-15-|18- 21- 0- | 3- | 6-
Warning 9 1121518 | 21 |24 3 6 | 9

Maximum
1-hrrainfalll 40 | 40 | 50 | 50 | 50 | 40

A\

Landslide (mm)
as Alert Inundation
Heavy Informatio e Warning-class
rain n From Early night :
Landslide

Emergenc
y-Warning

N

Japan Meteorological Agency



@ ! At noon on the previous day of landslide disaster

Weather Information

I . issued by JMA Probability of Warning-class Phenomenon ]

A few days to 1 d_ay Pﬂf@b@bﬂnﬂﬂﬁy Bulletin ﬁs@[r Southern Tochigi Issued at 11:00 JST, Issued at 11:00
before heavy rain of Warning- | Heavy rain Prefecture 9 Sep. JST, 9 Sep.
Probability of heavy class 5< pro

rain increases Phenomenomn Phenomenon ep. ep. 1112 ] 13
E 5 12-18[18-24 0-6 | 6-18 6-24 Sep. |Sep.|Sep.
Half a day Heayy Probability of
to a several hou.rs H@@My . 7 Warning-class [Yflee[s - | = | -
before heavy rain . Ml L enomenon
It starts raining rain Check
Dl Advisor .
Rain strength y Warning
increases o\
SRR RRN SRRRRRY FERENEENENENUNENRNNN N DY b Future condition
.‘ % Kanuma-shi (MWarning-class [JAdvisory-class)
. Aseveral hours L
. to 2 hours Heavy . Warning/ 9 Sep. 10 Sep. Remarks
. . - arnin

= before heavy rain rain " Adviso?y 12-| 15- | 18-|21-| 0- | 3- | 6-  9- | 12-
- - 15 18 2124 3 | 6 | 9 | 12|15
- Warning

EEEEEEEEEEERE Maximum

1-hr rainfalll 50 | 50 | 50 | 50
Landslide (mm)

Heav Alert _ SN Inundation .
y Informatio rain Warning-class

rain n From evening o
Em@[fg@m@ Landslide further

y QJM@W@Umg ahead

Warning-
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Weather
condition

Information
issued by JMA

A few days to 1 day Probability | Bulletin for
before heavy rain of Warning= | Heavy rain
Probability of heavy class

rain increases Phenomenon
S 2
Half a day
to a several hours
before heavy rain H@@My
It starts raining rain
& Advisory
Rain strength
increases
.
A several hours
to 2 hours Heavy
before heavy rain rain

Warning

Landslide
— Allert
cavA :
Sty Informatio
rain .

Emergenc

(=)

y-Warning

Several hours before landslide disaster

Landslide Alert Information
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A few hours before the landslide disaster

Weather

condition

A few days to 1 day
before heavy rain
Probability of heavy

rain increases

Information
issued by JMA

Probalbility
of Warning-
class
Phenomenon

-
Half a day

to a several hours
before heavy rain
It starts raining
.
Rain strength
increases

Heavy
rain
Advisory

-

A several hours
to 2 hours
before heavy rain

Heavy
rain
Warning

ey
rain
Emergenc

3 /75;\ \Drv“\"’\j
i/= W\ A g

Bulletin for
FHeavy rain

Landslide
Alert
Informatio
h

Emergency Warning

Future condition

Kanuma-shi (MEmergency Warning-class
B Warning-class [C]Advisory-class)
10 Sep. 11 | Remarks
Warning/ Sep.
Advisory 0- | 3- ] 6-]9-12-|15-]18-|21-| O-
3169 12715182124 3
Maximum
1-hr rainfall) 80 | 80 | 40 | 40
Heavy (mm)
Landslide
> |
‘, \

Japan Meteorological Agency

J




Supports for Emergency Managers
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@! To fill the last mile gap (1)

* Any sophisticated disaster risk information will not be
effective unless users can understand and use it appropriately.

N e

What's
uncertainty?!

Information DRR stakeholders
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@) To fill the last mile gap (2)

Warning > Emergency

Service

Response

* In order to fill the last mile gap ...

— The Japanese Cabinet Office developed the Guideline on
evacuation order, to help decision making on evacuation
orders by DRR emergency managers. It describes how
information including JMA's warning messages is to be used
for appropriate emergency response.

— JMA started dispatching forecasters with JMA's certificates to
local governments for supporting their use of meteorological
information more effectively.
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@! Summary

« Real-time Disaster Risk Map

— Hazard potential indices depend on accurate spatial rainfall
observation

— Linkage btw Hazard and Disaster Risk based on Disaster Statistics

* Probability of Warning-class Phenomena

—  Probabilistic risk information based on Ensemble prediction
techniques, including uncertainty, with longer lead time.

« A series of information Issuance

— JMA supports emergency responses by providing a series of
information which help decision makings in various stages up to
5 days prior to disaster occurrence.

« Supports for DRR stakeholders

— As meteorological information is sophisticated, more technical
supports for DRR stakeholders are needed.
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Thank you
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