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Introduction of CSRSR

» CSRSR i1s a research center
under NCU

> Established in 1984

> 20 faculty members (Professors)
> 10 supporting staffs

> 81 contract employees

» CSRSR 1s organized into
two parts

>3 Research groups

> Including 12 laboratories

>Resource satellite receiving

station Resource satellite receiving station
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Image product processing systems in CSRSR
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> In CSRSR, satellite image
products rectified with
ground control and digital

elevation model 1s a standard.

»>Level-3 or 4 rectified images
are provided

> Multi-Sensor Geocoded
Production System (MSGPS)
was designed for image
product processing

Users Operators
\Z \ 4
Querying and Order
Ordering Module Management
2 \ 4

Database Systems (Order ~ Catalog - GCPs
~ DEM)
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Quality Control and Archive System

Framework of MSGPS




Image product processing systems in CSR§

> Recently, image matching approach was
accomplished for collecting ground control points
automatically

»Lower processing time

»Higher geometric consistency

Sentinel Asia V&

¢ momn
Cosnen




Ground Control Point Matching

> Automatic GCP marking by image matching

> Reference Data
»Orthoimage: Planimetric coordinates

»Digital Elevation Model: Height value

> Image Matching
»Normalized Cross-Correlation
> Preliminarily Marking

> Least Squares Matching

> Subpixel Accuracy

»Image Pyramid

> Improve the Quality and Efficiency

SPOT 1A Image with GCP
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Image orthorectification by automatic GCPs genera

> Test area: Mount Bromo vocanal area, Indonesia

> Test data: FORMOSAT-2 images

ELT

Acquisition Location of Incident
Strip No. Date Image Center Angle
(Degree)
N8.091698 /
1 2015/6/19 E112.923074 4.7
N8.097868 /
2 2015/6/20 E112.922359 4.7
N8.097184 /
3 2015/6/21 E112.92163 4.7
N8.093665 /
4 2015/6/22 E112.923954 4.7
N8.043951 /
> 2015/6/24 E112.902621 4.7 : : |
6 20156025 i oot 47 Image strip 5 is used as reference image.
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2015-06-19 2015-06-20 2015-06-21 2015-06-22 2015-06-25

High resolution satellite images

in Google Maps

2015-06-19 522 9.32 32 3.01/5.06 -1.02/0.12

2015-06-20 493 8.70 24 3.50/5.97 0.39/1.31

2015-06-21 357 9.00 18 1.69/3.62 -0.87/-0.21

2015-06-22 492 9.95 22 3.06/4.39 -0.71/1.73

2015-06-25 528 12.24 22 3.36/4.33 0.04/0.92  Unit: meter
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Disaster monitoring and data processing |

> Domestic cases

> Typhoon Soudelor
> Warning period: 2015/8/6~2015/8/9

> Super Typhoon Soudelor is taking aim at Taiwan and China,
threatening damaging winds, destructive storm surge and
flooding rains.

>Typhoon Dujuan
» Warning period: 2015/9/27~2015/9/29
» Super Typhoon, No EOR was sent.
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Typhoon Soudelor

e A » Major flooded Area: I-Lan
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Area under Water, Detected by ALOS 2, Aug 11, 2015, Taiwan
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The map shows the
possible areas
underwater on 11 Aug
2076 in Taivran due to
typhaon ‘Saudelor’ which
made landfall over Hualien,
Talwan, g

It contains:
Hormal Water

an
Flooded Water

ALOS 2 SAR Image
{HV Polarization}
Acauired on: 11 Aug 2016
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Map Produced B,
The University of Tokyo and
fian Institute of Technelagy
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(Map Accuracy not Validated)
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Detected Water
on 11 Aug, 2015
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Flooded area analyzed from ALOS-2 SAR images
(Downloaded from Sentinel Asia Web Page)
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ALOS-2 Flooded Area
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Typhoon Soudelor

> Floating woods caused by Typhoon

»River flow blocked by floating woods

FORMOSAT-2

2015/08/11 # 5/08/11. N\ 3
02:00:57 UTC £ “ 4 ¥55:22UTC “ §. 45 ¢
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FORMOSAT-2"
2015/08/11

FORMOSAT-Z"
2015/08/12




Typhoon Soudelor

> Increasing river water turbidity due to landslide

»Pollution to water resources

25 |  FORMOSAT-2 g
SRy & 2015/3/14 |
2015/3/15 e

B8 FORMOSAT-2

y

A

}iSentinel Asia @ ﬁ-ﬁsg I e canaangancaasai i grseny

500




Typhoon Soudelor

> Pollution to water resources

 Water tufbidity
increased after;Typhoon

IJbRM OSAT-2
2015/8/2
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Typhoon Dujuan

> Pollution to water resources: severer case

Water.turbidity
increased again after

Typhoon q

"'-"“'-5:.“_Water turbidity decreased

.
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Disaster monitoring and data processing

> Foreign cases

»Earthquake 1n Nepal
> Date: 2015/4/25

> A huge earthquake (M7.5) happened in Nepal, close to South
Tibet of China to the north, and India to the south. The Capital
of Nepal.

»Flood in Indonesia due to heavy rain
> Date: 2015/2/9

> Heavy rain has hit Indonesia's capital. Several areas of the city
have been inundated with 20-40 cm. In some areas in West
Jakarta, floods have reached 60 cm deep.
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Earthquake in Nepal

> Series Days of FORMOSAT-2 were processed and
delivered for further analysis.

>20 Level-4 image strips acquired in 17 days were provided

Chiusangy Annapurna
e

i checnaiics — . . Incident .

el 5’:5':' € o~ 7 . SI\tIr(;p Acq};;;tmn Image Center Angle D;:)l;\tfzry
Ghandruk % " By 4 (degree)

up/ gB7 = 1 2011/2/4  N27.618508/E85.373435 547  2015/4/27
e g 2 2011/2/6  N27.615238/E85.350301 543  2015/4/28
3 2011/2/7  N27.605718/E85.395914 550  2015/4/27
da i oA 4 2011/2/9  N27.623906/E85.353616 543  2015/4/27
b ¥ 5 2015/4/26  N27.638981/E85.325176  56.9  2015/4/27
. = o 6 2015/4/27  N27.519476/E85.395143  56.8  2015/4/28
= A 7 2015/4/28  N27.137452/E85.317764  62.8  2015/4/29
‘\T",, Lo 8 2015/4/28  N27.988955/E86.771185  56.8  2015/4/29
N 9 2015/4/29  N27.565433/E85.421618  65.8  2015/4/30
™ AL 10 2015/4/30  N27.32727/ E85.374231 656  2015/5/1
Py Gah S i o sgzm #a 11 2015/5/1  N27.75526/ E85.990326 55.0  2015/52
T e =N Y, ik T 12 2015/5/2  N27.429327/E85.410995  65.5  2015/5/3
TREES kg Wgwww%ﬁ%a 13 2015/5/3  N27.661909/E84.740605  67.5  2015/5/4
s Madhubari 186 ; \W“ 14 2015/5/3  N27.524673/E85.312596 569  2015/5/4
e L s AW it~ g iy N = 15 2015/5/3  N27.538778/E85.768938  67.5  2015/5/4
S U S et e 16 2015/5/4  N27.867906/ES86.754496 527 2015/5/5
i m;w Soharea ) i b 17 2015/5/5  N27.864603/E85.938895 555 2015/5/6
P Balle & g ek, R 18 2015/5/6  N27.556131/E85.276894  57.1  2015/5/7
L'if;ii‘d‘r_ e S e sl 19 2015/5/7 N27.997207/ E85.342364 57.4 2015/5/8
Gapgie® 2 N T NI - 20 2015/5/13  N27.987085/E86.102632 549  2015/5/24




> FORMOSAT-2 image acquired on 2015/5/3
over Kathmandu

Level-4 Image overlaid with Roads from Google Map
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& Google Earth

File Edit View Tools Add Help

v Search

ex: Hotels near JFE

| Search |

Get Directions History

¥ Places

4V Imagery before Disaster

4 VIS Fs2
b [V F$2_20110209_L4_fusion
> W% FS2_20110207_L4 fusion
v [V FS2 20110204 L4 fusion
> V%@ F$2_20110206_L4_fusion

4 [V]2 Imagery After Disaster

4 V]S Fs2
v [V Fs2_20150426_L4_fusion
> W% FS2_20150427_L4 fusion
> V1 Fs2 20150428_1_L4 fusion
> W% FS2 20150428 2 L4 fusion
v V18 FS2 20150429 1_L4 fusion
> W% FS2_20150430_1 L4 fusion
> V%2 F52_20150501_1_L4_fusion
> V1 Fs2 20150502_1_L4 fusion
> [V FS2_20150503_1_L4_fusion
> W% FS2 20150503 2 L4 fusion
> V1 Fs2 20150503_3_L4 fusion
> W% FS2 20150504 1 L4 fusion
b V1% FS2_20150505_1_L4_fusion
> V1% FS2_20150506_1 L4 fusion
> Y% FS2_20150507_1_L4_fusion
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FORMOSAT-Z Images
.Date: 2011#92/09

FORMOSAT-Z Image

Probable Landslide Area
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Prior Image and Analyzed Result
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Interpretation
Based on the analysis of FORMOSAT-2 satellite
images acquired on D2/18/2015 and 07/21/2006,
there are strong indications that flood waters have
nisen at the Gunung Putri, a district at the
south-east of Jakarta, Indonesia. This map shows
an overiay of analyzed flooded area and prior
satellite image acquired on 07/21/2006. Due fo the
analysis has not yet been validated in the field, the
| depiction and use of boundaries, geographic
names and related data presented here are not
warranted to be error-free.

[ 25 1250 2500
Seale: 1:40000 for A3 printng

Reference coordinates system:
Projection: UTM Zone 485 ” \%
Sphesoid: WE534 bi
Datum: WES84

A;‘f/\ Sentinel Asia

rongp NARLabs

UDEN S 2l it e Ouganietion
FORMOSAT-2Z ® NSPO 2006, Distribution NCU.
Image Acquisition Date: 07/21/2008
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Interpretation

Based on the analysis of FORMOSAT-2 satellite
images acquired on 02/18/2015 and 07/21/2008,
there are strong indications that flood waters have
risen at the Gunung Putri, a district at the
|south-east of Jakarta, Indonesia. This map shows
lan overlay of analyzed flooded area and
subsequent satellite image acquired on 02/18/2015.
Due to the analysis has not yet been validated in
the field, the depiction and use of boundaries,
lgeographic names and related data presented
here are not warmanted to be ermor-free.

[ 25 1250 2500
Soale: :40000 for A3 printng

Reference coordinates system:
Projection: UTM Zone 485
Sphesoid: WE534

Datum: WES84
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FORMOSAT-2 ® NSPO 2015, Distribution NCU.
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Image Acquisiton Date: 02/18/2015




ZEEHFL { 7 ( ALEEZRS M isaster Web Sit= X isaster Demonstration X
A= ERKEERE CSRSR D Web § Di D

C' [ iws.csrsr.ncu.edutw/GoogleMap_E/disaster_platform.aspx

List of Occurences Nation Region

[} CSRSR Disaster Web Sit- x 1 ['] Disaster Demonstration %

2015/04/25 Nepal Earthquaks Nepal Kathmandu

2015/02/18 Indonesia Jakarta Floodings Indonesia Jakartz

2014/09/27 Mount Ontake wolcanic eruption Japan Mount Ontake
2014/08/03 ‘Yunnan sarthquake China Ludian County Zhaotong
2011/10/23 Turkey earthquake Turkey Eastern Turkey
2011/10/15 Thailand flood Thailand Thailand

2011/03/11 Japan Sendai Earthquakes Japan Sendal
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Disaster Information Service Platforn

[%) CERSR. Dissster WebiSita Y [% - CSREA Infoemation Ple:

€ = C | [ iwsesrsencwedutw/Googlehap EAvE/disaster show_maps.asps? 20 18 _indonesia_jakarta_flood =
[ CSRSR Information Platform | Placeviak - &) Imagery BeforeDisaster » ] Imagery After Dissster » &) Imagery Vanation Inteqeetation » 5] ot
Liser Functions: Map
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Flooding event in I-Lan, Taiwan
caused by Typhoon Soudelor
during 2015/8/6~2015/8/9.
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Please Select a Maptile in the Menu.
Based on the analyss of FORMOSAT-2 satellite images acquared on 02718/2015F and 072172006, there are strong indicanons thar fleod waters liave nisen at the Guaung Purr. & diserier at the south-
sast of Jakarta, Indonesia. The map shows an overlay of analvzed floadsd arsa and satsllits image acquirsd befors and after disaster. Dus to the analysis has not vet been validared in the field, the

depiction and use of boundaries. geographic names and related data presented here are not warranted to be error-free.

Flooding event around Jakarta, Indonesia caused by
heavy rain in 2015/2/9.
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Thanks for your attention
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