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Average number of cyclones: low moderate . high
(1980-2000)

s T -

North
Atlantic

South Indian Ocean

‘Low" refers to less than one cyclone every thres years per 0.002 deff, ‘moderate’
batween one every three years to one every yvear per 0.002 dd? and ‘high' to one
fo thres cyolones per year per 0.002 dd®. The unit '0.002 square decimal degres
{dcl?) iz equivalant to 25 km= on the aquator, diminizhing as latitude gats
highar.

* average based on eight years only. Sources: PREVIEW Global Cyclone Asymmetric Windspeed Profile, UNEP/GRID-Europe.




1006.Her, DEDIIS Flow Disasters in Taiwan by yphoons
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Debris-flow Disaster Management & Information(DDMI) System
Internal system http://fema.swch.gov.tw

Preparedness Emergency response Post-disaster survey
‘E Tlf:-. I.IJ.Ill-i i T - .
Potential debris flow creeks Weather information Events investigation
Evacuation plans Early warning and monitoring  Remote sensing methods
Knowledge and education /

External website http://246.swcb.gov.tw
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ldentification of 1,726 Potential Debris Flow Creeks

Risk Degree=0Occurrence degree X
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Debris-flow Disaster Management &

Information(DDMI) System http://246.swcb.gov.tw/
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Real-time rainfall Debris flow monitoring



Evacuation Rout Map in DDMI System http://246.swcb.gov.tw/
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Localized Rainfall-based Debris-flow Warning Model

» Rainfall Triggering Index (RTI)
= Rainfall intensityx Effective accumulated rainfall

RTl =1 % Rt | © Rainfall intensity (mm/hr)
RTI,, - 70% RTI value as the debris flow

40 -

I (mm/hr)
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warning criteria

R, - Effective accumulated rainfall (mm)
= Accumulated rainfall

+ Preceding rainfall for 7 days

With 50mm as an interval, RTI
can be classified into 9
categories in different regions.
They are 250 mm to 650 mm.
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Debris Flow Warning through DDMI

m Rainfall Threshold for Predict rainfall Real rainfall
Debris Flow Warning : >Threshold d\“ﬁa\\ >Threshold
250~650mm i |
<L
-S0hr. sl ~12hr. e ey

Sea typhoon Sea & land typhoon alarm
alarm Yellow Warning
Rainfall m
forecast @
Persuasive Mandatory

Local government §hou|d Evacuation Evacuation
Advise the inhabitants
to evacuate. Local government should Force

the inhabitants to evacuate.
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B R - 26m Emergency Operation Task Force
R —— N, ] of SWCB during typhoon period

| P | English | FTwE | @78

- Debris flow warnings were
Issuing through DDMI system
http://fema.swcb.gov.tw/

Front page of DDMI system
\Y http://246.swchb.gov.tw/
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On-site Debris Flow Monitoring

17 Grid stations

ccb 3 Mobile stations http://246.swcb.gov.tw/

camera “A

Display through
DDMI system and APPs

21 Fixed sations
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Different On-site Monitoring Sensors
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Real-time on-line Debris Flows Observation Data

Torrential rain in Shenmu monitoring station, 20 May, 2014

Upstream, I=54 mm/hr, R=58.5 mm Wires broke at 12:53:44
Downstream, 1=24.5 mm/hr, R=26 mm Front surge velocity = 4.9 m/s

e | 12:53'30
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On-line Event-database of Sediment-related Disasters
using UAYV, satellite images and field investigation :
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On-line Education of Debris Flow Knowledge http://246.swcb.gov.tw/

Education videos
uploaded on Youtube
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Free APP for Debris Flow Disaster Prevention
Google map application
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Google Crisis Response-Taiwan Disaster Prevention Map
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No. of Casualties and Wounded
Debris Flows vs Typhoon

M=7.3 Chi-Chi

. Debris-flow Disaster prevention system has
earthquake

been implemented since 2004.
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Geospatial World Excellence Awards — Disaster Prevention

Intelligent Disaster Prevention and Geospatial World Forum 2019
Decision-making Network for Debris Flows

%E IREE S1aRMhXEEMRRER

HRE: ESEERL TERRE SR, 2RI AREEEE. REARTGHES
¥, HighEriFunfra g B am
MEE OFE OiE CEE

2019 WINNERS

Soil and Water
Conservation Bureau,
Taiwan

| —Mye GEOSPATIAL ‘
P :

[ z,"/’j,’.zp;/./,

A ol a4 ) SR B A R B R (OGO R
Bart LathouweSS A B &8, (BHHKTERFEER)

Soall and Water Conssrvation Bureau,
- Z o - T e - 2o Taiwan | |
LEETIH MBS SAHE) TErEssEas I FERERS [LOREENLRTEE
2] FEE, BnEEERErsrTEE [ eI i Gt - i IR e 2 | R
- |
KL EFEEEEFET, EEERE [2010HFEMnEEgHY | BERS, ETaEEt {
O EE FESHEMAMAITEE, s RSRRTHEEREEINRET, KT ERFSE Clo

NSO EEES TR,

2020 International Smart Cities e-Forum | EEMmHERE LB



