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« No. 13in 2015; hit Taiwan during 8/8-8/9
« Max sustained winds 285 km/h (Category 5, SSHS)

« 420 people injuries, 4.85 million households lost electricity (the largest

blackout on record in Taiwan due to a typhoon)

« Crop losses reached US$14.3 million



Rainfall Statistics VAL
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The rainfall at Fusan Station 931mm

reached 722mm /24 h,

breaking historical records.




River Surge in the Greater Taipei %4
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Slope Disasters in the North &4

Fu-Hsing District, Taoyuan City, residents in
Heliou Tribe have been evacuated in advance,
a dozen houses were damaged. Landslide
wiped out villages ( BRRIR : BEH )

Pingguang;Road ‘

Woulai District, New Taipei City, Pingguang Road is cut off
by Collapses and residents are trapped in mountains.
(BRARIR : srlghfe AP RXEEREPOLEIRTIFEH )
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Flash Flood along Pingguang River 424

During Typhoon Soudeler, Guangxing Village in New Taipei City, the flash
soaring of upstream Pingguang River washed down a lot of rocks and soll,
resulting in blockage of river that destroyed houses riverside.
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Turbidity Rise Polluted Drinking Water 44\

Nanshi River suffered a drastic turbidity rise that overwhelmed the
regional purification system. 5 million households drinking water was
polluted for several days.




Ensemble Rainfall Forecasts
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TAiwan cooperative Precipitation Ensemble
forecast eXperiment —

Source: TTFRI

Multi-regional

models :
ARW-WRF, MMs5,
Hurricane WREF, CreSS

Output dgta : p
a) Hourly rainfall

(grid size=5km) NARLabs T =
b) Hourly typhoon track TAP EX
c) Data updated each 6 i N\
hour (00,06,12,18UTC) ccu y

i Lo Perturbation
methods :
/ a) Physics (Cumulus)

Services : b) Cold start / Partial
a) Hourly rainfall connect to cycling
hydrology research and c) I.C. & B.C.

operational application.
b) Hourly rainfall for disaster
reduction.




Ensemble Members in TAPEX, 2013

NCDR

Source: TTFRI

&Gioup model ICs LBCs igrr]: l#ll;s Mig;ﬁgﬂfim Boundary Layer note
11§C1 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU with blending
01pC2 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS GD Goddard YSU
02jC3 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS G3 Goddard YSU
03j§C4 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS BMJ Goddard YSU
06§C5 WRF cold start 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU
07)C6 WRF cold start 3DVAR (CV5+0L) NCEPGFS GD Goddard YSU
08§C7 WRF cold start 3DVAR (CV5+0L) NCEPGFS G3 Goddard YSU
098C8 WRF cold start 3DVAR (CV5+0L) NCEPGFS BMJ Goddard YSU
10811 WRF partial cycle 3DVAR (CV3) NCEPGFS KF Goddard YSU
12412 WRF partial cycle 3DVAR (CV3) CWBGFS KF Goddard YSU
0413 WRF partial cycle 3DVAR (CV5) NCEPGFS KF Goddard YSU
0314 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU no RO data; VS 11
1315 WRF cold start 3DVAR (CV3) NCEPGFS KF Goddard YSU
16 WRF cold start 3DVAR (CV5) NCEPGFS KF Goddard YSU
17 WRF cold start 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU no RO data; VS 06
1 CreSS cold start NODA NCEPGFS No CPS Cold rain Mellor and Yamada grid size 5km
2 CreSS cold start NODA NCEPGFS No CPS Cold rain Mellor and Yamada grid size 2.5 km
3 WRF cold start NODA NCEPGFS KF WSM5 YSU e_vert=28,two way,d03cu
4 MM5 cold start NODA NCEPGFS Grell Goddard MRF
5 MM5 cold start 4DVAR bogus NCEPGFS Grell Goddard MRF
H1 HWRF cold start NODA NCEPGFS SAS Ferrier NCEP GFS 45/15/5
H2 HWRF cold start NODA HWRF bogus NCEPGFS SAS Ferrier NCEP GFS 27/9/3, moving nested
c9 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS Tiedtke Goddard YSU cu=Tiedtke
10 WRF cold start 3DVAR (CV5+0L) NCEPGFS Tiedtke Goddard YSU cu=Tiedtke
Ra WRF cold start 3DVAR (CV5) NCEPGFS KF Goddard YSU Radar DA, two way, 30 hrs
6 WRF cold start NODA NCEPGFS KF Goddard YSU Large d03:301*241




Ensemble Tracks for Soudeler 24
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Over 200-y Return Period in Wulai 24

Rainfall (mm/hr)
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Ensemble Rainfall Frequency Forecasts (M01) VA/A
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Ensemble Rainfall Frequency Forecasts (M02) VAN
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Ensemble Rainfall Frequency Forecasts (M03)
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Ensemble Rainfall Frequency Forecasts (M04)
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Ensemble Rainfall Frequency Forecasts (M06) A
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Ensemble Rainfall Frequency Forecasts (M07) A

08/07 00:00
UTC

08/07 06:00
UTC

08/07 12:00
UTC

08/07 18:00
UTC

3 hours: 2015080700 + 19 hrs 8 hours: 2015080700 + 17 hrs 12 hours: 2015080700 + 13 hrs
200 200

—— ~

3 hours: 2015080712 6 hours: 2015080712

200 200
150 150
* 100 100
50 50
-~ 0 == -,

3 hours: 2015080 + 16 hrs 6 hours: 2015080

200 200
150

100

50

0 —

+ 14 hrs 12 hours: 2015080706 + 9 hrs

-~

3 hours: 2015080718 + 3 hrs

A

6 hours: 2015080718 + 3 hrs
200

12 hours: 2015080718 + 1 hrs

200 200

150 150 150

100
50

100 100

I = I =




Ensemble Rainfall Frequency Forecasts (M08)
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Ensemble Rainfall Frequency Forecasts (M09)
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Ensemble Rainfall Frequency Forecasts (M13) A
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Ensemble Rainfall Frequency Forecasts (M14)
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Ensemble Rainfall Frequency Forecasts (M15)
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Ensemble Rainfall Frequency Forecasts (M17)
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Ensemble Rainfall Frequency Forecasts (M18) VAL
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Ensemble Rainfall Frequency Forecasts (M23) VAL
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Ensemble Rainfall Frequency Forecasts (M26) A
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Contingency Table for Frequency Analysis

Efficiency

MO01
MO2
MO3
M04
MO6
MO7
MO8
M09
M13
M14
M15
M17
M18
M23
M26

+ +

—+

+

+ +
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Ensemble Impact Forecasts
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Flowchart of Ensemble A
Flood/Social/Economic Impact Simulation """

Ensemble Rainfall
Forecasts (72h lead-time)

River stage, overland
2D Inundation Model flow, pump station,

drainage systems

GIS

Land uses
-
- Social Module Economic Loss Module EalllESE

Agricultural, 8
Affected Household, Flood depth
People Business,

Industrial loss

Idings



Real-time City Flooding Forecasts 44

B * 252 urbanized cities,
. & divided into 51

7 i catchments, mainly
located in low-lying
areas covering 30% of
the total area and

90% of the population

Legend

—— Catchment boundary
—— Township boundary
o Altitude (m)

[ 10—50

[ 150 — 500

[ 500 — 1,000

[ 1,000 — 1,500

I 1,500 +

High-speed flood simulation with
the help of super computers and
optimized job submission.




Flood vs Social vs Economic Impacts

Ave. Rainfall
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Social/Economic Impact Forecasts are
more Identified —
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Flood Assessment with the Help
of Virtual Community

VAZAN
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Rainstorm on 0614, 2015, Taipei

» Location : Da'an, Wenshan, Xinyi Districts 3

Duration: 2015 / 06 / 14 Pm 2:00 - 5:00 Daan &4
- Duration: /06 /14 Pm 2:00 - 5: MRT Station |+

Gongguan Rain guage
Max

131.5mm/h
190.5mm/3h

<
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Intersection of Keelung and Changxing Roads A

% s A *f Source : FaceBook
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Construction of 3D Spacial Data 4%
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VAZAN

UAV SEecification 2N

S ' T Phantom 2 B ATRATEE (15 m/s
- ’lﬁ ly — il nj o Vsion +
| : W iy : = 1242 =t/ %&'ﬁ LHi‘ 17 .
&‘* :‘ (.,' d EZ g e EEAEMTRHE] |17 min
13 O S| 350 mm KE/FEEHZE |0~360
kT #f = REAE -90~0 °
| = —
) e & ROttt [1/2.3” (ffF)Fa & 2% |+0.03
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Control Points on the Ground

o JtRFE UAVEARTHE
- EHIEEER-REA
- PEHIFA

GCF Name
CP_164 (3D)
NTUDorml {30)
NearMinDar (3D)
Mean

Sigma

RMS Error

[F164

1l Rh

Accuracy XYiZ [m]
0.020/0.020
0.020/0.020
0.020/0.020

ErrorX[m] | ErorY[m] = ErorZ[m]
0.010 0.063 -0.008
0.024 -0.043 -0.010
-0.032 -0.039 0.001
0.000448 -0.006654  -0.005812
0.023676 0.049126 0.004959
0.023681 0.048574 0.007840

Projection Error [pixel] Verified/Marked
1288
0.867
0.931

nimn
55157
60760

VAZAN

NCDOIR
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UAV Tracks VAL

« 589 Photos

»
»

Cross Coverage
85%

Longitudinal Coverage
75%




3D Point Cloud Data




Sophisticated DSM

« Average Ground Sampling Distance (GSD):2.84cm/1.11in
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Flood Time Series for Rainstorm 0614 22\

Rain started
Pm 1:20

Max rain
Pm 2:50

Max flood
Pm 3:30

Rain stop
Pm 4:40
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The flood occurrence
time is 15:10 by
simulation, meaning
the photo was taken
in 20 mins before

publication.
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