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Abstract

This project provides the information of radar images in terms of wavelength, spatial
resolution, transmittance, polarization, revisit time, images sources, and purchase prices to facilitate
the image processing and the feasibility in respond to different natural hazards induced by typhoon
and heavy rainfall. Through the above-mentioned characteristics in radar images, the current project
also attempts to build a series of processing methods and test their availabilies for flood area,
landslide dammed lake and potential landslide zone.

The range and location of flood area and landslide dammed lake could be determined by
calculating the difference of radar backscatter coefficients in the current project. In the application,
parallel polarization (HH or VV) would lead clearer consequence than cross polarization (HV or
VH). Furthermore, for reducing the signal disturbances made by ripple on water surface, L band is
better adopted for its relatively long wavelength. The consequence of flood area and dammed lake
detection shows that this analysis could reach above 70% in both F1-Measure and Kappa, which
proves the analysis of the difference of backscatter coefficients is trustworthy in disaster detection.
However, obtaining the image of the water-covered area instantly during a disaster remains a
challenge so far due to the long revisit time.

The range and location of landslide area could be determined by Backscattering Coefficient
Difference algorithm with Radar Vegetation Index (RVI) and the analysis of HV polarimetric image
as indexes in first stage. The analysis accuracy shows 24% - 32% and 20% - 27% in F1-Measure
and Kappa respectively. Among the detected landslide area, there were 90% of correct-discerned
area are larger than 0.06 km?, and 90% of wrong-discerned area are smaller than 0.016 km?. This
information indicates that the radar image represents better discernment for wide ranging landslide.

After the tests and evaluation of the open software for resolving the current radar satellite
image, the software SNAP is recommended in this project. The SNAP is capable to import, process,
display, analyze the images, the other advanced functions contain radiometric calibration, speckle
(single and multi-temporal) filtering, coregistration, terrain correction, data format conversion,
polarimetric processing and INSAR processor. For the data analysis in further, R language and

GRASS GIS are qualified to do spatial statistics and spatial analysis.
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Eiv 12 # 1 2026 # - Sentinel-1 £ 4 3 & 5 693 2 L ehx Bl o ik » HAfrh fuig £
EFPHH 122 ASEHFLRFEY L 6% 0 GFE 1 42 SAR BBk SR » ot & & R
d 20°% it 3 A47° BiplHo;N 4 % Strip Map Mode(SM) ~ Interferometric Wide Swath Mode(IW) ~
Extra Wide Swath Mode(EW)£ Wave mode » 5 iE ik 5 CE » A& 5 56 o4 » T RfF7R
> Bl % 5x5m~5x20m~25x 100m £ 5 x 20m > §otg %A 4 80 31 400 = 2 o 5 w3t H s SAR
wERGAF T Sentinel FEBGT AT T BN T RFS BEE KB
Sentinel-1 T i ¥ a2 i k8 SNAP(Sentinel Application Platform) » + 4 f2 & & i 8% e
12 22 i+ (ESA_User GUIDES Sentinel-1) -
5. JERS-1

PARI RS 2% B F301992 &2 7 11 p % % JERS-1(Japanese Earth Resources Satellite)
wh o HEE S BAFRPIBE - BHHAR® L A2 &2 5FiE > L 23504 o pt
FELAHBEAFEL  PETIOF RS 568 22 o £EFH L 44 X > ~ErE R L 35 B

FfEtr R s 18 % o HAFH RS 7D 22 AR B/FNRIAE -~ RHRARFE C RBEE S X

[

T % B % 2 % o f JERS-1 & 3 1998 & 10 * 12 p iz b F iF
(eoPortalDirectory_Satellite_Missions_JERS-1) -
6. ALOS/ALQOS-2

ALOS f#% >+ 2006 # 1 * 24 p 3 %+>2011 &# 57 12 p ",fi}i’ AP ARREEBIFELIS
Poof F AR BB FRRIOEE CALOS Z B R L ToiE 3 A 691.65 2 2
L £EFH 46 % - ALOS fk F £ 5 = I SAR &R F & 3> & W 5 PRISM ~ AVNIR-2 2
PALSAR(Phased Array type L-band SAR) » PALSAR sng ik 52 LA B » A& 5 236 24 o 7
FIET7.2°2 60%0 % LRI~ B+ 4 22 B> RiEREFER-ALOSHFE B L= <~ k> 5N
A w5 Fine p#& = 3% ~ ScanSAR 4p &> ;% ~ Polarimetric 4p#& > ;% > Fine dp &> 3 x ¥ 4

- %
f3217 ¥ 4% FBS(Fine-Beam Single)(HH & VV)# g% 4% FBD(Fine-Beam Dual)(HH+HV &



VVHVH)? > B2 jzds R A w5 73 44 22 82 14 5 88 2 ¢ (RRI> 0 a B)» (g i
B % 40 1 70 2 2 (JAXA_ALOS) -
ALOS k5 p 2006 # 1 " 3Fé4is » @ a8 0 R enizfzo ¢ 35 0 @R~ T EP -
BlAcFRA L > 32011 & ¢ f o B ehiEh ALOS-2> 2014 # 57 24 p 3 & »
AP 23 Gaz Ay BEPHEVAXA) Fu g ALOS Wk en+ 3] L AR E 2TV ZF i iF
BiEfc HRARAEZLAR2924 e 3BT APRE {1 5 HiEY > HiEDR
oo AR R PR TE P EARELEFD L 143 M ER S 877 70°
P izFMEARES 3 201 100 2% > g E ARG 25 22 F] 490 22 (RPN A
B)JAXA_ALOS2, eoPortalDirectory_Satellite_Missions_ALOS2) -
7. COSMO-SkyMed
COSMO-SkyMed = # = F42+ ¢ « (ltalian Space Agency[ltalian: Agenzia Spaziale Italiana;
ASINFI* A3ptrk e ek ik 4 3F 0L ¥ P X B2 SAR BRI E - 4 w3 2007 & ~
2008 & £7 2010 & 3 5438 (7 - 2017 & ¢ F P H I iFE 4 » L FFFIEP o d 0% FE E R
L3 M FELER ARG ELEFHPH 2523 10X - EF A S 6196 22 > XMk
R4 s % 0 25°0] 50°¢ 48 4= [ 20°F) 59.5° A & & 31 24 o Pk B R R AL o
= % 100 o = o M bg BB & 10 o 2 P 200 o 2 (ik BB > N oa
2 )(eoPortalDirectory_Satellite_Missions_ COSMO- SkyMed) -
COSMO-SkyMed % = # (COSMO-SkyMed Seconda Generazione f§ #- CSG)#- ¢ Z_ff# X
ik PPtk R R RS RERIDFRF 0 F - 3f CSG-1 k33t 2018 # 3 &
Z3p CSG-2 g3 lp—- S > 1 TR S5 TE T X AL T 8 iz
Bt R #-¢ <~ tg4k B 1 035 &= 3] 40 == » g R AMK 3 223 200 =~ 2
(eoPortalDirectory_Satellite_Missions_ COSMO-SkyMed2) -

8. TerraSAR-X

TerraSAR-X # % i & d 1 KB 7 7 ¢« (German Aerospace Center)s? 4§ B & ¥ 2 &
EADS Astrium #7& ¢ B3 o % 7 322 2 2% TerraSAR-X 5 & » EADS Astrium * 2001 # =
= Infoterra == @ » & P i F TerraSAR i 7|k & iv 2 4 & - TerraSAR-X % TerraSAR i 7] <0

~ MY fFh > © 222007 & 6 % 15 p OIS B S 0 st R 2 jR4T R B iE 025 2 ¢ o

APEATF R EETEY TR RERFEITALFE KPP RYELS S E L RE



F4F - Fp3- 3 - JRIE T 2020 # - TerraSAR-X f#h S #ig B & 5 Bl 2 L cns B R ¥k
PUEEEFH S 11 % > st d R 5 15°F556° H XA BTG ERAL L 31 o0 &
ez 24T ARS: 025 28 3 40 =% > HtgH RS 4 22 3 270 = 2 (@ > A
B )(eoPortalDirectory_Satellite_Missions_TSX, Buckreuss et al, 2009) -

27w § TerraSAR-X 4% > % - % X A B SAR &% TerraSAR-X2 »+ 2016 & B 4~k
RO PR YA A5 9F c FRHMEITAE - RAFAHE025 2 o I 373 TOPS spLiplfic
OO F R A G fFepip] o Powe T3 TerraSAR-X ehduig B & 505 1 533 22 2 > H
FEEFH L LI x> M s dk R 5 20°% 50° H & - A 31 24 BifjEir AR 0.25
a3 30 27 kg R AR L0 o2 7] 400 o 2 (&R ;4 A R )(Janoth et al, 2012) -

L Fr FEE KR FRAed 211 4R o



# 2-1.1

& B SAR B it B AA

3 hE | B | BEA | EVE | RWE | a4 m
e | ®E) | ) | #=) | Rkm) | (9
ChrEK
1091-
ERS-1/2 56 | worp | 20 35 100 23 VV
>000- HH.VVHV VH
Envisat 56 | So1p | 10150 | 35 100 | 19-44 | HHNVV. HH/HV,
VVIVH, VHIVV
RADARSAT-1 | 55 12%912 10-100 | 24 | 45-200 | 20-49 HH
HH.VV HV.VH
HH/AVV, HH/HV,
RADARSAT-2 | 55 | 2007- | 3100 | 24 | 10-200 | 20-49 | (v no
HH/AVV/HVIVH
Radarsat HH, VV, HV, VH
. 2018- HH/AVV, HH/HV,
I\C/:I?gsi,;[)(er: I(gtslgg 55 2026 5-20 3,12 30-350 20-55 VVIVH, VH\VV,
HH/AVV/HVIVH
Sentinel-1 2014- VV, HH,
o 55 | Sope | 5100 | 612 | 80-400 | 2047 |\ MU
L&
1992-
JERS 25 | 18 44 75 35 HH
2006- SERAL
ALOSIPALSAR | 236 | S0 | 7-88 46 | 40-70 | 7.2-60 | HH/\VV, VW/VH,
HH/HV, VHVV
HH. VV. VH. HV,
ALOS2PALSAR | 229 | 207 | 3100 | 14 | 25490 | 870 | HHIHV, VHVV,
HH/HVVHVV
X &
HH. VV AV, VH,
COS'\?L%:SVMM 31 | 2007- | 1-100 | 25-10 | 10-200 | 20-59.5 | HHAV. HH/HV.
VV/VH
HH, VV, HV, VH.
COSMO-skyMed 2018- HH/VV. HH/HV,
-2(2Sat) 311 5gp5 | 03540 i Craly - VV/VH,
HH/HVVV/VH
2007- HH,VV,
TerraSARX | 31 | 500 102540 | 11 | 4270 | 1555 | HHVV, HHIHV,
VVIVH
HH, VV, HV, VH.
2016- HH/VV. HH/HV,
TerraSAR-X2 | 31 | 50 | 02530 | 11 | 10400 | 20-50 A
HH/HV/VVIVH
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HISTORICAL ANALYSIS

: —) REVISITING
TIME
Wavelength (A) & K_H 1
3.10cm Xband &« C0SHO/SkyMed 8
5.66cm C-band & -
24.00 L-band ]
o — &« TerrasiR 11) S
e
PAZ 11
il S —
@‘9 SENTINEL-1A 12
=
SENTINEL-1B 12 S
g -
=1
&‘o RADARSAT-1 24) B |3
@"¢RADARSAT-2 24 f @
> oz
> 1
————p1
&%
~ ERS-1  ERS-2 35
o v ——
@‘ ENVISAT 35
@‘&9 46
~, ALOS =
o 3
@g ALOS-2 14) T
[ 1 [ 1 1 [ 1 [ 1 [ 1 1 1 1 [ 1 '] '] '] '] '] '] '] 1 '] [ 1 1 '] [ '] 1 o
1992 1098 2001 | 2006 | 2008 2010] 2m3| zms Future DAYs
2002 2007 2011 2014

M— A BERT SAR 7

B 2-11 *F 73 BIFp St ond Eirs Biga
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% 2-1.2

L 48 SAR BT 3 % AR B

Fh

y 21941
()& i~

T

Cre&

Sentinel-1 ESA SciHUB % B
RADARSAT-2 Digital Product: $Cad (Per Scene)
Path Image
Single Look (SGF, SCN, Path Image Map Image
Beam Mode Complex (SLC) | SCW,SCS, | Plus (SGX) (SSG)
SCF)
Spotlight (1m) $6000 $6000 $6000 $6000
Ultra-Fine (3m) $5400 $5400 $5400 $5400
Wide Ultra-Fine (3m) $7800 $7800 $7800 $7800
Extra-Fine (5m) $7500 $7500 $7500 $7500
Multi-Look Fine (8m) $4200 $4200 $4200 $4200
e E g A Wide Multi-Look Fine (8m) $7500 $7500 $7500 $7500
: $3600-sigle pol $3600-sigle pol $3600-sigle pol $3600-sigle pol
:}jt ’é BE{ ’4} E” (Al ({Eh) $3800-dual pol $3800-dual pol $3800-dual pol $3800-dual pol
N . . $7500-sigle pol $7500-sigle pol $7500-sigle pol $7500-sigle pol
RADARSAT T Wide Fine (8m) $7800-dual pol $7800-dual pol | $7800-dual pol | $7800-dual pol
(02)2553_2509 Fine Quad-pol (8m) $5400 N/A $5400 $5400
-2 no . Wide Fine Quad-pol (8m) $7800 N/A $7800 $7800
%f% A $ ’J‘ 48 Standard (25m) $3600-sigle pol $3600-sigle pol $3600-sigle pol $3600-sigle pol
o Fﬁl—a" P % ‘f’/z 7 $3800-dual pol $3800-dual pol $3800-dual pol $3800-dual pol
™ R = R '%1 Extended High (25m) $3600 $3600 $3600 $3600
4 25% Extended Low (25m) $3600 $3600 $3600 $3600
Standard Quad-pol (25m) $5400 N/A $5400 $5400
Wide Starzggs)Quad-pol $7800 N/A $7800 $7800
: $3600-sigle pol $3600-sigle pol $3600-sigle pol $3600-sigle pol
Wide (30m) $3800-dual pol $3800-dual pol | $3800-dual pol | $3800-dual pol
$3600-sigle pol
Scansar Narrow (50m) N/A $3800_§'3£ Sgl N/A N/A
: $3600-sigle pol
Scansar Wide (100m) N/A $3800-dual pol N/A N/A
Ship Detection N/A $5400 N/A N/A
Ocean Survenllance N/A ﬁgggg'_ﬂg'; ggl' N/A N/A
A <A
L '/ﬁ» £
éf 2,
(9 F[
JAXA L e v .. )
(7 & % 5 JAXARAG Principal Investigater)
ALOS-2 Standard Products
Acquisition Mode Standard Scene " New "
1o (Polarimetry) Size (km) Resolution (m) | »quisitions Archive
- A Spotlight (single) 25 x 25 3x1 ¥550,000 ¥400,000
2 gg N = Ultra-Fine (single/dual) 55 x 70 3x3 ¥390,000 ¥240,000
ALOS-2 M High-Sensitive (single/dual) 55 x 70 6 x 4.3 ¥390,000 ¥240,000
; % == 8 Fine (single/dual) 70 x 70 9.1 x53 ¥390,000 ¥240,000
High-Sensitive
- ; 40-50 x 70 5.1 x 4.3
(02)2553 2509 (Full Polarimetry) X X i i
B A k- L Fine (Full Polarimetry) 30 x 70 8.7 x 5.3 ¥390,000 ¥240,000
AN S I A e | ScanSAR nominal 350.5 x 355 475 x 77.7
P B ERE A (28 Mhz) (single/dual) X X ¥230,000 ¥80,000
4 25% ScanSAR nominal
v ; . 1 x 777
(14 Mh2) (single/dual) 350.5 x 355 95.1 x ¥230,000 ¥80,000
ScanSAR wide
489. 44.2 7
(490 km) (single/dual) 89.5 x 355 x 56 ¥230,000 ¥80,000
X &
Xz s ‘H'{ﬂ COSMO-skyMed Standard Products
= 35 7k e
+ -2 Acquisition Mode Standard Scene f New .
COSMO- 40 (Polarimetry) Size (km) REERILTE () Acquisitions AisiE
skyM ed A - = Spotlight-2 10 x 10 1x1 €6,000 €3,000
(4Sat) R R- Stripmap HIMAGE 40 x 40 5 x 5 (multilook) €3,000 €1,500
N Stripmap PingPong 30 x 30 20 x 20 (multilook) €1,900 €950
(03)422 9332 ScanSAR Wide 100 x 100 30 x 30 (multilook) €1,650 €825
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https://scihub.copernicus.eu/
http://www.rs-survey.com/
http://www.rs-survey.com/
http://www.rs-survey.com/
http://www.rs-survey.com/
http://www.csrsr.ncu.edu.tw/csrsr_new_site/Website/product/ImgRequirePro.php
http://www.csrsr.ncu.edu.tw/csrsr_new_site/Website/product/ImgRequirePro.php

I 1
((;%3;?2—2 71‘%‘1 ; 5&7—6 ScanSAR Huge 200 x 200 100 x 100 (multilook)
01
TerraSAR-X Basic Image Products

M= 3o Image Product Stag?;ercéki;:)ene Resolution (m) New Acquisitions Archive
'(03)42262151#576 Sta"”%ss_r‘;o"ight 437 Upt00.25 €6,950 €3,475
Terrz;?AR- Hsi%r;tﬁgeﬁf}lﬁﬁso)n 10x5 Upto1l €5,950 €2975
RRpEp L ARG Spotlight (SL) 10 x 10 Upto 2 €4,250 €2,125
1 4¢ 250 StripMap (SM) 30 x 50 Upto3 €2,950 €1,450
ScanSAR (SC) 100 x 150 Upto 185 €1,750 €875
Wide (afg’SAR Up to 270 x 200 Up to 40 €1,750 €875

S ANELEGASAN ASABERAEP HR KA &

1. ERS-1/2
% 5 HERS SAR A 581 & 545 4 S Bids i hrd 2215 SR B uenfhd LALE G 62 B F
d 10 B3 LA SHEPoduct ID) % 15 BE B L B P E R o G

YYYYMMDD_HHMMSS » H i F3u# %% & 2-22ERS % L4 p o

% 2-21 ERS & 5642 & &% 3% (ESA, 2006)

PI(I%?#? Description Product ID
IM Level 0 | Image mode level 0 SAR_IM__ 0P
SLC/IMS | Image mode sigle-look complex image SAR_IMS_1P
PRI/IMP Image mode precision image SAR_IMP_1P
GEC/IMG | Image mode geocoded image SAR_IMG_1P
MR /IMM | Image mode medium resolution image (stripline) SAR_IMM_1P
BRW/IMB | Image mode browse image (stripline) SAR_IM__BP

APS Simulated alternating polarisation single-look complex image SAR_APS 1P
APP Simulated alternating polarisation precision image SAR_APP_1P
APG Simulated alternating polarisation geocoded image SAR_APG_1P
Simulated alternating polarisation medium resolution image
APM . SAR_APM_1P
(stripline) - -
APB Simulated alternating polarisation browse image (stripline) SAR_APB BP
WV Level 0 | Wave mode level 0 SAR_WV__ 0P
WVI Wave mode SLC imagette and imagette cross spectra SAR_WVI 1P
WVS Wave mode imagette cross spectra SAR_WVS 1P
WVW Wave mode imagette ocean wave spectra SAR_WVW _2P

13




# 2-2.2 ERS #% &P (ESA, 2006)

A&

AAA AAA AABCCCYYYYMMDD HHMMSS 00000000 D*** §@@@0 ***** gggg E*
# ) 1 SAR_IMP_1PTPDE19951221_103430_00000015A000_00000_00001_0005.E1

i F ol Felicf E oo ¢ g T
A s 10 AAA AAA AA SAR_IMP_1P
PR P Btk 1 B T
A4 B B 3 CCC PDE
p4Ep # 8 YYYYMMDD 19951221
A H R AR 1 _ _
Fo ok pE R 6 HHMMSS 103430
A H R AR 1 _ _
B 8 0O000000 00000015
e 1 D A
Ap N e Hp i 3 HHE 000

A T S 1 _ _

TP chdp i 5 go000 00000
A H R AR 1 _ _
G Y PuE 5 ek 00001
A H R AR 1 _ _

A A eh ik 4 0000 0005

D g 1 . .

#h b 2 E* E1

%’ﬁ“ d EOLI(Earth observation Link : http : //earth.esa.int/EOLI/EOLi.html)® ESA = zk iR

EARPRAE > T it ek b gt e EOLISSA iR 1 T R A RS AR L *

2 (hERS 4 B (F 2-2.1) -

B 2-2.1 EOLI-SA #c#8 /i &

14


http://earth.esa.int/EOLi/EOLi.html

2. ENVISAT

% 8 ENVISAT SAR & &2 fE 47 hbids it drd 2-23 « Btk tiL% 6 10 B3 5 4

5 45E(Product ID)> % 151 3 B 4o % B fdp P 9 E PR 155 5 YYYYMMDD_HHMMSS >

=

et

SR

%4 % 224 4% r4E M - J5d EOLi(Earth observation Link : http :

/learth.esa.int/ EOLI/EOLi.NtmI)ESA 3+ 2k BLiR| = 75 PR7% > 37 4% fe 2k b 473k e EOLI-SA $0 48

2 i T AR

7 2-2.3 ENVISAT 2 S5 2 & & %5 (ESA, 2012)

F ot % & PR 2 % 2 ENVISAT fiek % () 2-2.1) -

NOITEL Pixel | Coverage (km -
Resolution . g Equivalent
Product ID Product Name Spacing Range x
(m - Range (m) Azimuth) No. Looks
x Azimuth)
ASA_IMp_tp |  Image Mode 30x30 | 125 | 56-100 x 100 >3
Precision
Image Mode
ASA _IMS_1P Single-Look 9x6 natural* | 56-100 x 100 1
Complex
ASA_IMM_1p | ., Image Mode 150 x 150 75 56-100 x 100 40
Medium resolution
Alternating
ASA_APP_1P Polarisation 30 x 30 12.5 41-106 x 100 >1.8
Precision Image
Alternating
ASA_APS_1P Polarisation 9 x 12 natural* | 41-106 x 100 1
Single-Look
Complex
Alternating
ASA_APM_1P Polarisation 150 x 150 75 41-106 x 100 50
Medium resolution
ASA WsM_1p | Wide Swath Mode | 0 15 | 75 400 x 400 115
- - Medium resolution
Wide Swath Mode 11.5-20 x
ASA WSS 1P Single-Look '117 7.8x80 400 x 400 1
Complex
ASA_GM1_1p | Global Monitoring | 556, 1500 | 500 400 x 400 7-9
Mode Image
Wave Mode
ASA WVI_1P Imagette and 9x6 natural* 5x5 1
power spectrum
ASA WVS 1P Wave Mode Image i i 5x 5 i
- - Spectra
ASA WVW 2P Wave Mode Ocean i i 5 x5 i
- - Wave Spectra
*patural : natural pixel spacing in range and azimuth
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http://earth.esa.int/EOLi/EOLi.html
http://earth.esa.int/EOLi/EOLi.html

7. 2-2.4 ENVISAT 4 % & Fi#p (ESA, 2015)

filename =
<product_ID> <processing_stage flag><originator ID> <* > <duration> <phase><cycle> <* >
<relative_orbit> <“_”> <absolute_orbit> <*_"><counter><“.”> <satellite_ID> <.extension>

Field Size In

Characters Description

10 character string identifies sensor, mode and processing level. See
Product_ID 10 Volume 4 for details. Characters not used are replaced with an
underscore character.

Set to “N” for Near Real Time product Set to “V” for fully validated
(consolidated) product Set to “T” for Test product Set to “S” for a
special product. Letters between N and V are assigned in order of
level of consolidation (i.e., closer to V = better consolidated)

Processing
Stage flag

Originator ID 3 Identification of the center which generated the file.

In the case of instrument products it corresponds to the start day of
the product from the UTC time of the first DSR. The format is

Start_day 8 YYYYMMDD. For Auxiliary files it may correspond to file creation
date.
Start time 6 Time coverage of the product expressed in seconds. If the duration of
- a product is not relevant information it will be set to “00000000”.
Duration Time coverage of the product expressed in seconds. If the duration of

a product is not relevant information it will be set to “00000000”.

Phase Mission phase identifier

Relative_orbit Relative orbit number within the cycle at the beginning of the product

8
1
Cycle 3 Cycle number within the mission phase
5
5

Absolute_orbit Absolute orbit at the beginning of the product

Numerical wrap-around counter for quick file identification. For a

Counter 4 given product type the counter is incremented by 1 for each new
product generated by the product originator (see note 1)
Satelite ID 2 E1l =ERS-1, E2 = ERS-2, N1 = ENVISAT-1
Optional field. Used only for distribution to users to indicate common
Extension Variable archiving and compression standards if used

(e.g., .0z, .Z, .tar, .tarZ, .gif, .jpeg, etc.)

3. RADARSAT

RADARSAT-1 ik § 7467 b 2 tdp #H (B 2-2.2)0 A B 478 S Bhdr £ 2-2.5 757
¥ i} CEOS(Committee on Earth Observations Satellites) % # & ;% &% 5 - » RADARSAT-2 f#F k%
Pl 20487 PR GAp (R 2-23) L2 A R wA 5 9B A#(4 2-26) 5 - B A
Gl - BAST A BB TS AN L AR e B Y A ST s xml a5
dp B = L fE 5 beamModeMnemonic & fEdp B HC PR Ao L 2-27 T o
RADARSAT-1 ¥ RADARSAT-2 # % ¥ ,%*g d  NRA(Natural Resources Canada)i =k (https :

[Ineodf.nrcan.gc.ca/neodf cat3/index.php?lang=en) » 3% z_i# * if’f ArE R R BN

% AE o
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https://neodf.nrcan.gc.ca/neodf_cat3/index.php?lang=en
https://neodf.nrcan.gc.ca/neodf_cat3/index.php?lang=en

Extended Low

Satellite
Ground Track

Extended High

Bl 2-2.2 RADARSAT-1 &k dp & it 77 & B
(F L kim © CSA 3=k http : //www.asc-csa.gc.ca/eng/search/images/watch.asp?id=460)

Satellite Velocity Vector

Satellte Ground Track (Nodir) ______..--======""""

e[ = Extended Low
.- = Standard
P & Wide Standard Quad-Pol
e = Standard Quad-Pol
Wide Fine Quad-Pol
e Fine Quad-Pol
= 1 Wide Fine
" Fine
=" #Wide Mult-Look Fine
_-[" % Multi-Look Fine
© & Extra-Fine
17 aWide UtrarFine
= = Ultra-Fine
60° = spotight All RADARSAT-2 beam modes available in right-looking (shown) or left-looking (not shown)
Resolution
Highest Lowest
St

ScansaR Vide e

B 2-2.3 RADARSAT-2 fkh fpdEe it & B(F 4 Xk : RADARSAT-2 MDA https :
/Imdacorporation.com/docs/default-source/technical-documents/geospatial-services/52-1238 rs2 pr
oduct_description.pdf?sfvrsn=10)

7. 2-25 RADARSAT-1 & &-f8#F ¢ # #5 (RSI, 2004)

. . Product Level in
Processing Level nggcAtF%%;n Proquécrtn;l?r/]g:eoln Rl Network Station
9y Certification
RAW (signal data) | RAW RAW signal data Level 0
SLC Single Look Complex
SGF Path Image
Georeferenced data
(Satellite path SGX Path Image Plus Level 1
oriented) SCN ScanSAR Narrow
SCW ScanSAR Wide
Geocoded data SSG Map Image Level 2
(Map oriented) SPG Precision Map Image
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https://mdacorporation.com/docs/default-source/technical-documents/geospatial-services/52-1238_rs2_product_description.pdf?sfvrsn=10
https://mdacorporation.com/docs/default-source/technical-documents/geospatial-services/52-1238_rs2_product_description.pdf?sfvrsn=10
https://mdacorporation.com/docs/default-source/technical-documents/geospatial-services/52-1238_rs2_product_description.pdf?sfvrsn=10
http://www.asc-csa.gc.ca/eng/search/images/watch.asp?id=460

% 2-26 RADARSAT-2 # 54642 & 7 (RSI, 2016a)

. Processing Proo_luc_t
Product Types Abbreviation Level Descriptive
Name
Slant Range Single Look Complex SLC Georeferenced | Single Look
Complex
Ground Range | SAR Georeferenced Extra | SGX Georeferenced | Path Image
Plus
SAR Georeferenced Fine SGF Georeferenced | Path Image
ScanSAR Narrow Beam SCN Georeferenced | Path Image
ScanSAR Wide Beam SCW Georeferenced | Path Image
ScanSAR Fine SCF Georeferenced | Path Image
ScanSAR Sampled SCS Georeferenced | Path Image
Geocorrected | SAR systematic SSG Systematic Map Image
Geocorrected Georeferenced
SAR Precision SPG Precision Precision Map
Geocorrected Georeferenced | Image
% 2-2.7 RADARSAT-2 a4#-5" 75 (RSI, 2016b)
Type Code Type Code
Standard Sn Wide Multi-Look Fine MFnW
Wide Wn Ultra-Fine Un
Extended High EHn Wide Ultra-Fine UnWhn
Extended Low Eln ScanSAR Narrow SCNA, SCNB
Fine Fn ScanSAR Wide SCWA, SCWB
Wide Fine FOWn Spotlight SLAN,SLBn
Std Quad-Pol SQn Ocean SURVEILLANCE oS
Wide Std Quad-Pol SQnNwW Detection of Vessels DV
Fine Quad-Pol FQn Extra Fine XFO
Wide Fine Quad-Pol FQnW MODEX MX
Multi-Look Fine MFn TOPS PS
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Product

1 1.4 n
C -
Product Image Pixel .
Information File Data File Support File

Bl 2-2.4 RADARSAT-2 # &4 % % < (RSI, 2016b)

Background

National Earth Observation Data Framework Catalogue

Contact us
Search criteria
Maps

Keyboard users: Use the arrow keys to move the map and use plus and minus to zoom.

Canada @«
World
Selection method
Enter Coordinates
Draw on map »

Geographic Location

Current Map Extent

Acquisition dates

wrigley, Lake

Mackenzie
River
Fort
Smpsan

Grea
Siavi
La

-D0: Fort
From (¥YY M-D0): N::!On‘ 3:;:2:‘ 7
2009-06-17 % y
To (YXXY-MM-DR): 5 Ranbow £
lake | High'y
2012-06-18 Level ]
Lingar Period s Scale =»'f: 6M
Prink y
Seasonal Period p_:r;:,( ( (
3 T ¥
Your area of interest {ACI) Search results 3 =) i}
= ~J b
Satellite = '%‘ - ?
Product only 150 results from a total of 3697 returns
optical
RADAR
RADAR

¢ F RADARSAT-1

¢ F RADARSAT-2 Save results

Aerial Photo
Valug-sdded Satellite Products Image Quicklook £
Metadata 2 !
Current map layers ID = .
Execute Query v
RADARSAT-1 | 2012- Standard 4 | HH See Meta |raw Not
06-13 Available
14:51:18
RADARSAT-1 2N1%- SrAanSaRr HH SrA Mata | raw Nnt M

4

B 2-25 RADARSAT f#k B 1§ 30F % 7

https - //neodf.nrcan.gc.ca/neodf cat3/index.php?lang=en
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4. Sentinel-1

Sentinel-1 4

Mode £ Wave » ¥ ik J5 2 & 5B 247 R £ A &

& fddp #EHC50 Stripmap -~ Interferometric Wide Swath Mode ~Extra Wide Swath

v

7 A 5(F 2-2.6 S B 2-2.7) 0 b LA

DR EAE > IR A SEN O fRITR RS E s B - iR p DR R

FFME AT (B 2-2.8) o Sentinel ESA SciHUB ’ :k (https :

PFHT LR

//scihub.copernicus.eu/) * #& & ™ §% (] 2-2.9) -

Flight Direction

Sub-Satellite Track

Orbit Height
~700 km

Extra Wide Swath
Mode

nterferometric Wide Swath
Mode

B 2-2.6 Sentinel-1 # &4p @& #5% (F 4 & /& : ESA Sentinel-1 SAR User Guides https :
[/Isentinel.esa.int/web/sentinel/user-quides/sentinel-1-sar/acquisition-modes)

ST Pl INTERFEROMETRIC EXTRA WIDE WAVE
WIDE SWATH MODE SWATH MODE

Ocean ‘_ Ocean
* Ocean Wind Field

* Ocean Wind Field
* Surface Radial Velocity * Ocean Swell Spectra
+ Surface Radial Velocity
T———

Ocean
* Ocean Wind Field
* Surface Radial Velocity

Ocean
™ - Ocean Wind Field 28
* Ocean Swell Spectra
« Surface Radial Velocity

Ground Range

Detected Ground Range

Ground Range

Single Look . Single Look

Single Look 2
a4 e e, Complex thfzfted Complex thefted
High Resolution High Res: on
High Resolution
M Medium Resolutior m R
~  Raw Data = Rawdata "~ Rawdata

B 2-2.7 Sentinel-1 # S f#F 2 % &% &~ (F 4 &k : ESA Missions Sentinel-1 https :
[Isentinel.esa.int/web/sentinel/missions/sentinel-1/data-products)
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Mission Identifier: Resolution Class:

“S1A” “F” (Full resolution) | Product Unique Identifier

"S1B” "H" (High resolution)
"ASA” "M” (Medium resolution)
| Mission Data Take Id
Product Type:
“SLC:A(;SBD'/ Absolute Orbit Number

voooa '

MMM_| BB IIIR LFPP_YYYYMMDDTHHMMSS_YYYYMMDDTHHMMSS_( OOOOOO DDDDDD_ CCCC EEEE

s e

Product Format
Extension:
“SAFE”

\
| Start Date and Time I
Stop Date and Time I
Processing Level:
1" ) "on

Mode/Beam Identifier
"$1"/"S52"/"S3"/S4"["S5/"S6" Polarisation:
“TW” Product Class: “SH” (Single HH)
“EW” "S” (SAR Standard) “SV” (Single VV)
“wy” A” (Annatation) “DH” (Dual HH/HV)
“IM” “DV” (Dual VV/VH)
“EN"/"N1"/"N2"/"N3"/N4"/"N5/"N6" “HH" (Partial Dual, HH only)
"HV” (Partial Dual, HV only)

"VV” (Partial Dual, VV only)
"VH" (Partial Dual, VH only)

¥l 2-2.8 Sentinel-1 & &4h % & f-%mAS# P (F42 KR : ESA Sentinel-1 SAR Technical Guides

https

[learth.esa.int/web/sentinel/technical-guides/sentinel-1-sar/products-algorithms/

level-1-

product-formatting)

s

B N e =N

3 €Sa opernicus Copernicus Open Access Hub
# Advanced Search Clear

» Sort By: Ingestion Date

» Order By: Descending

» Sensing period From: 201800710 g2 o @

» Ingestion period From: =] to: =]

©  Mission: Sentinel-1

Satellite Platform Product Type
‘ ‘ GRD
Polarisation Sensor Mode
| ]|

Relative Orbit Number (from 1 to Caollection

175) ‘

O  Mission: Sentinel-2

Satellite Platform Product Type

‘ '| ‘ '|

Bl 2-2.9 Sentinel &% 8 4 4F % F https://scihub.copernicus.eu/dhus/#/home
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5. JERS-1

JERS-1 & 54 5 w #8> & 7 RAW ~ Precision Image ~ Single Look Complex(SLC) ~ Medium
Resolution Image’ # %4 4 ] % 1JSA_RAW_OP~JSA_PRI_1P~JSA_SLC_1P £ JSA IMM_1P >
ASthE Y WL ER AN HEFT S R TS T (4 2-28) 22018 £ 1
* ESA z % JERS SAR Levell ¥ ¥ & § T > i § & ‘S0P 2 305 (ntps ©

[learth.esa.int/web/quest/jers-1-news/-/article/jers-1-sar-and-optical-data-available) o B # ¥ 4 NASA

EARTHDATA # =t (https : //vertex.daac.asf.alaska.edu/)# % 8 i3 4L (/] 2-2.10) o

# 2-2.8 JERS-1 & S-4#h % ¢ %75 (ESA, 2015)

filename =
<Platform>_<OPER>_<product_ID> <Start_time>_ <End_time> <abs_orbit> <track_number>_<fr
ame_node_number>_<crc_code>

Field Size Description
Platform 3 JE1 (JERS-1) or SE1 (SEASAT)
Product_ID 10 product code JSA RAW 0P
Start_time 15 YYYYMMDDTHHMMSS
End_time 15 YYYYMMDDTHHMMSS
Abs_orbit 6 Absolute orbit number
Track_number 4 Track number
Frame_node_number 4 Node number at centre of image frame
Crc_code 4 4-digit random hex string as unique identifier

WorldMap | South Polar §
Geospatial Granule - '

® Satellite

~ Map

Missions

? Geographic Region 3]

> Date

V¥ Dataset

II

Select: All | None

Dataset Info

Sentinel-1B 2018 now @
Sentinel-1A 2014-now @

SMAP 2015-now @
UAVSAR 2008 -now & Imagery ©2018 NASA, TerraMetrics | {ERHEER
ALOS PALSAR 20052011 @ Number of Frames
RADARSAT-1 1895:2005@ 1 2-5
ERS-2 18952011 @
< JERS-1 1992- 1995 Q
ERS-1 1391- 1397 @
AIRSAR 19902004 @
SEASAT 1878-1378Q

B 2-2.10 JERS-1 &% B 3= 3 F https - //vertex.daac.asf.alaska.edu/
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https://www.google.com/url?q=https://earth.esa.int/web/guest/jers-1-news/-/article/jers-1-sar-and-optical-data-available&sa=D&source=hangouts&ust=1530084884370000&usg=AFQjCNEJWKfVYNnfNv2nEOgNBT5atsvfJA
https://vertex.daac.asf.alaska.edu/
https://vertex.daac.asf.alaska.edu/

6. ALOS/ALOS-2

ALOS # &= fa4p #H-3" © Fine $55% ~ ScanSAR #2522 Polarimetric #3¢ > Fine fic;t < &

ALrBRERBREERE Fwi SHAcE 229 77 o A RO E RSB

ALPSR<swath mode><orbit number><frame number>- <obs mode><level>< processing option

code ><projection><asc/desc>.tar » % 78 $#c2 F P 4ok 2-2.10 #17 o

ALOS-2 # # = f84p #&H-5¢ @ Spotlight ~ Stripmap £2 ScanSAR » & #5845 347 & ~ 4F

BEREEEN S RA S A (B 2211 & 2-211) - A S E LA HRB RN G

Y

IMG-XX-ScenID-ProductID(;¥- 2 % 2-2.12) - 12 IMG-HH-ALOS2132560470-161105-HBQR1 =

i) A E AR D HH -~ A ¢ ALOS-2 ~ drusf 58 ¢ 13256 ~ Scene frame : 0470 ~ # i+

fF 120161105 ~ 2 A& & : High-sensitive mode Full(Quad.)polarimetry ~ BB = » @ + 4R ~ A

= E B Level 1.1 o

ALOS &7 ALOS-2 8’ n’zqgw IV ;“ﬁ“ d JAXA 4 F (https : //auig2.jaxa.jp/ips/home)zk =_i% i+

% 30F B H(F] 2-2.12) -

% 2-29 ALOS/PALSAR # 576 4% 475 3.0 (ESA, 2013)

Corresponding ESA

Order Type | PALSAR mode Product Type Description
RAW All RAW 0P Unfocussed raw SAR data
FBS FBS SLC 1P Single look complex (SLC) slant range,
FBD FBD_SLC_1P products. _
SLC PLR PLR SLC_1P Side-lobe reduction is not applied.
DN DN _SLC 1P
FBS FBS GDH 1P Multi-looked, detected ground range,
FBD FBD_GDH_1P grggﬂgﬁe reduction is applied
PLR PLR_GDH 1P ppiied
GDH DN DN_GDH_1P
SCANSAR products processed to 3 bursts
WB1 WB1 GDH 1P per pixel (3 independent azimuth looks).
Side-lobe reduction is applied.
FBS FBS GDL 1P Multi-looked, detected ground range, low
— — resolution products.
FBD FBD_GDL_1P Side-lobe reduction is applied.
GDL Generated by processing to GDH parameters
PLR PLR_GDL_1P and then spatially averaging by a factor of
12 (24 for FBS_GDH) to provide a ground
DN DN GDL 1P range spatial resolution ~ 150m and an
- - ENL>100.
FBS FBS GEC 1P Side-lobe reduction is applied.
GEC FBD FBD_GEC_1P
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PLR PLR_GEC_1P
DN DN_GEC_1P

SCANSAR products processed to 3 bursts
WB1 WB1 GEC 1P per pixel (3 independent azimuth looks).
Side-lobe reduction is applied.
Multi-looked, detected ground range, low
PLP GDH 1P resolution products.
GDH - - Side-lobe reduction is applied.

Generated by processing to GDH parameters
GDL PLR PLP_GDL_1P and then spatially averaging by a factor of
GEC 12 (24 for FBS_GDH) to provide a ground
PLP_GEC_1P range spatial resolution ~ 150m and an
ENL>100.
*FBS: single polarization; FBD: dual polarization; PLR: quad polarization; WB1,WB2: SacanSAR wide bearm; DN :
digital number

# 2-2.10 ALOS/PALSAR # &#6 % ¢ Fi-%m#8 (ESA, 2013)

filename =
ALPSR<swath mode><orbit number><frame number>- <obs mode><level>< processing option code
><projection><asc/desc>.tar

Field Size Description
< swath mode > 1 S- Wldesvyath
P - otherwise
< orbit number > 5 Absolute orbit number
<frame number> 4 Frame number

H — High resolution mode
W — Wide observation mode
<obs mode> 1 D — Direct downlink

P — Polarimetry mode

C — Calibration mode

<level> 3 1.0 (RAW), 1.1 (SLC), 1.5 (Detected)
<processing option code> 1 1-character identifier -see table below
U — Universal Transverse Mercator
<projection> 1 P — Universal Polar Stereographic
“-“— Not geocoded
<asc/desc> 1 A - Ascending

D - Descending

24



Invisible area.--~

80km

Observable area
1160km foreach side

™ 50 or 70km

Bl 2-2.11 ALOS-2 ¥ ffdp # 0
(JAXA ALOS-2 Overview http : //www.eorc.jaxa.jp/ALOS-2/en/about/palsar2.htm)

7. 2-2.11 ALOS-2 ¥ i} A K-fasp ¥

Stripmap
swath: S0 or 70km

.‘

ScanSAR
swath: 350 or 490km

350 or
490km

Flight direction

34

,*o"

_. Ground track

‘1 25km x 25km

~®s
5
"

\\

N

Spotlight
25km x 25km

% #(JAXA_ALOS2)

. Stripmap ScanSAR
Observation . - - — -
mode Spotlight | Ultrafine | High sensitive Fine Normal Wide
(3m) (6m) (10m)
Bandwidth
(MHz) 84 84 42 28 14 | 28 14
Resolution 100
(m) 3x1 3 6 10 (3 looks) 60
Incidence
angle 8-70 8-70 8-70 20-40 | 8-70 | 23.7 8-70 8-70
(deg.)
Swath 350 490
(km) 25x25 50 50 40 70 30 (5 scans) | (7 scans)
.. SP/DP SP/DP
*
Polarization SP SP/DP /CP FP ICP FP SP/DP SP/DP
NESZ
(dB) -24 -24 -28 -25 -26 -23 | -26 | -23 -26
S/IA Rg 25 25 23 23 25 20 25 | 25 20
(dB) | Az 20 25 20 20 23 20 20

*SP

HH or HV or W; DP :

HH+VH or W+VH; FP :

25

HH+HV+VH+VV; CP :

compact pol. (experimental)



http://www.eorc.jaxa.jp/ALOS-2/en/about/palsar2.htm

W [ ID: GUESTUSER @ Product Search =3 Help

Search Condition _ . 2
‘ Basic iAdvance | Scene ID ] Topic | Filter
»
4V ALUS-Z -
4™ pasar-2 X E

E Observation width 25km/Resol
g Observation width 50km/Resol
g Observation width 50km/Resol
g Observation width 70km/Resol
g Observation width 350km/Res:
g Observation width 490km/Res:
« O aos
4 O avnir-2 X
D Observation width 70km/Resol
4 [0 erism K
: Observation width 35km/Resol |
C Observation width 70km/Resol
4 O rasar K
D Observation width 70km/Resol
C Observation width 350km/Res: |

Observation Date
2006/01/01 2020/12/31 7

A4

Cloud Coverage

I . S

,PRISM

B 2-2.12 ALOS £ ALOS-2 ¥k

R

-

£l

«

Logout

™ Mercator View () Polar North polar South &= @ Map O satellite
iy 8 =
9B K*wna o vEE
wesckindie
Eurcpe .
North Amerca Asia
|
Tosic o C e
[
Africa
Enjes
South Amenca
stk arivon
Ausiraba
eann
Mac Qe

(81.48, -113.8)
8000km

| |
B0 % P https : //auig2.jaxa.jp/ips/home
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# 2-212 ALOS-2 & %t %

- F- g (JAXA, 2014)

filename =

IMG-XX-ScenID-ProductIlD

Field

Description

XX

Polarization (Transmission and Receiving)

HH Horizontally polarized wave transmission / Horizontally
polarized wave receiving

HV : Horizontally polarized wave transmission / Vertically
polarized wave receiving

VH : Vertically polarized wave transmission / Horizontally
polarized wave receiving

\AY Vertically polarized wave transmission / Vertically
polarized wave receiving

AAAAABBBBBCCCC-YYMMDD

AAAAA

Satellite ID ="'ALOS2'

BBBBB

Orbit accumulation number of a scene center

Scene ID coce

Scene frame number of a scene center

Separator (hyphen)

YYMMDD

Observation date of a scene center

Product ID

DDDEFFFGHI

Observation Mode

SBS

Spotlight mode

UBS

Ultra-fine mode Single polarization

UBD

Ultra-fine mode Dual polarization

HBS

High-sensitive mode Single polarization

HBD

High-sensitive mode Dual polarization

HBQ

High-sensitive mode Full (Quad.) polarimetry

FB
DDD S

Fine mode Single polarization

FBD

Fine mode Dual polarization

FBQ

Fine mode Full (Quad.) polarimetry

WBS

ScanSAR nominal [14MHz] mode Single polarization

WBD

ScanSAR nominal [28MHz] mode Single polarization

WWS

ScanSAR nominal [28MHz] mode Single polarization

WWD

ScanSAR nominal [28MHz] mode Dual polarization

VBS

ScanSAR wide mode Single polarization

VBD

ScanSAR wide mode Dual polarization

Observation Direction (L :

Left looking, R : Right looking)

FFE a1

Processing Level

Level 1.1,1.5: Level 1.5,3.1: Level 3.1)

Processing Option
(G : Geo-Coded, R :

Geo-Reference, @ Not specified (underscore))

(U

Map Projection
UTM, P :

PS,M: MER,L: LCC,_: Notspecified)

Orbit Direction
(A : Ascending, D :

Descending)
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7. COSMO-SkyMed

COSMO-SkyMed #* ifdp #3554 % Stripmap ~ Scansar £ Spotlight = & > % 4~ 5 &% &
SRR RILA & B BRI AR T RA 2T 5 A &
Level O : RAW, Received SAR signal; & 458
Level 1A : SCS, Single look, Complex, Slant Range; ¥ 4R4§ AL FER T
Level 1B : DGM, Detected, Ground project, Multilooked; % £ ¥ §E % AL 2%
Level 1C : GEC, Geocoded Ellipsoid Corrected; 3k 8 & & 8 i
Level 1D : GTC, Geocoded Terrain Corrected; ¥ 354 i §° i

B RIZA SRS 5
Quicklook : reduced spatial resolution image for browsing purposes; %47 & ~ * *> - F
Co-registered products : a set of image layers coregistered together (i.e. merged in vertical
direction), for interferometry, change detection and soon; % & % heh g &
Mosaiked products : a set of image joined together (i.e. merged in horizontal direction), for large
spatial coverage representation; ﬁ;‘zﬁkg A S
Speckle filtered image : an image with an increased equivalent number of looks (ENL); % /g
WA &
Interferometric products (interferometric coherence and phase) : in support of the
interferometric applications; + # 14 &(INSAR)
DEM: Digital elevation data and related height error map obtained with interferometric techniques;
BB F A2

A &R R TR & CSKS<i>_<YYY_Z> <MM>_<SS>_<PP>_<s><0>_<D><G>

_<YYYYMMDDhhmmss> <YYYYMMDDhhmmss>.h5(z% 8 # 2-2.13) o

COSMO-SkyMed e if ¥ 12 ,{ﬁf d e-geos 4 F. (http://catalog.e-geos.it/#query :undefined) %

Tk HOF B (R 2-2.13)
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4 2-2.13 COSMO-SkyMed 2 5-#%

% ¢ 4§58 (ASI, 2009)

filename =
DDhhmmss>.h5

CSKS<i> <YYY _Z> <MM> <S8S> <PP> <s><0> <D><G> <YYYYMMDDhhmmss> <YYYYMM

Code Meaning Allowed values
Identifier of the satellite 1
within the SAR constellation )
<> that acquired the scene 3
4
Product Type Standard Products : RAW_B
<YYY Z> SCS_B SCS_U DGM_B GEC_B
GTC B
Instrument Mode used during [HI (Himage) PP (PingPong) WR
<MM> the acquisition (WideRegion) HR (HugeRegion)
S2 (Spotlight 2)
Identifier of the swath (or [0A-0B-01-...-24] for Himage
subswath combination in the |[Mode [0A-0B-01-...-23] for
case of ScanSAR mode) used [PingPong Mode [00-...-07] for
<SS> for the data acquisition \WideRegion Mode [00-...-05] for
HugeRegion Mode
[OA-...-0D-01-...-33] for Enhanced
Spotlight Mode
Polarizations used during the |HH = Horizontal Tx/Horizontal Rx
acquisition for Himage, ScanSAR and
Spotlight modes VV = Vertical
Tx/ Vertical Rx for Himage,
ScanSAR and Spotlight modes HV
= Horizontal Tx/ Vertical Rx for
Himage, ScanSAR VH = Vertical
Tx/ Horizontal Rx for Himage,
<PP> ScanSAR CO = Co-polar
acquisition (HH/VV) for PingPong
mode CH = Cross polar
acquisition (HH/HV) with
Horizontal Tx polarization for
PingPong mode CV = Cross polar
acquisition (VV/VH) with Vertical
Tx polarization for PingPong
mode
<S> Identifier of the Look Side  |L =LEFT R =RIGHT
Identifier of the Orbit /A = Ascending D = Descending
<0> . .
Direction
<D> Delivery Mode F = Fast Delivery mode S =
Standard Delivery mode
State of the Selective N =ON F = OFF
Availability during the
<G> acquisition, affecting Orbital
Data derived by GPS
Instrument
Sensing Start Time rounded tolYYYY = year MM = month DD =
<YYYYMMDDhhmmss> the closest integer second day of the month hh = hour mm =
minute ss = second
<YYYYMMDDhhmmss> Sensing Stop Time rounded tolAs for sensing start time

the closest integer second
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e—gebs Queries Define

v LI Areas of interest o " i -y
No Aol, use the '+ button to add a new Aol

v Period of interest

Start 30 Jun 13, 2018 at 03:21:14 UTC

Stop 30/ Jun 20, 2018 at 03:21:14 UTC
Time frame includes catalog imagery only
Vv I Sensors of interest

-~ & GeoEye-1
- & IKONOS-2
-~ & QUICKBIRD-2
— & Worldview-1
= & Warldview-2
= & Warldview-3
- C COSMO-SkyhMed

Mo Satellites selected. Select atleaston =

Search Products o o

Imaoery &2018 TerraMetries | 20 krni— | Terms of Use

Bl 2-2.13 COSMO-SeyMed k% 3 i3 4% % F. http : //catalog.e-geos.it/#query : undefined

8. TerraSAR-X

TerraSAR-X 5 = fé4p #1#-3¢ : Spotlight ~ Stripmap £ Scansar > £ {345 7 F f#47 & & 4
BREAFTEASGARTHEE RN (£ 2-2.14) - TerraSAR-X eh 2 5125540 B) 2-2.14 #7577 > B
PR TR A EHFR 5 TSX1_SAR__AAA_BBBB_CC_D_EEE_XXXXXXXXTXXXXXX_YYYYYYyYy
yTyyyyyy @ @ B g % - 35 = IMAGE_FF_GGG_[beam ID](z¥+ % # 2-2.15) - TerraSAR-X

o gt ¥ 1 FEd AIRBUS % 7 (https © //terrasar-x-archive.terrasar.com/)3k € iF i+ & 30& i

(Bl 2-2.15)
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7. 2-2.14  TerraSAR-X # i Aa#g &2 %#c(Buckreuss et al, 2009)

Maximum Slant . Full

| : Standard L Azimuth

maging . Acquisition Range . L Performance

Scene Size . Resolution | Polarisation
Mode (km) Length Resolution (m) Range
(km) (m) ©
Staring .
X Single

SpotLight 4 x 3.7 3.7 0.6 0.24 20° - 45°
(ST) (VV or HH)

HighRes

SpotLight Single o Ero

300 MH2z 10x5 5 0.6 11 (VV or HH) 20°-55

(HS300)

HighRes 1.2 1.1 (V\S/'g?'f'H)

SpotLight 10x5 5 Dual 20° - 55°
(HS) 1.2 2.2 (HH & VV)

Single
i 1.2 1.7

SpotLight 10 x 10 10 (VV or HH) 20° - 55°

(SL) 19 3.4 Dual
! ! (HH & VV)

30 x 50 Single
Single pol 12 3.3 (VV or HH)

StripMap 1650 Dual 20° - 45°

(SM) 15 x 50 12 6.6 (HH & VV,
Dual pol ' ' HH & HV, or
VV and VH))
12 .

ScanSAR Single o g0
(SC) 100 x 150 1650 (I?/It ﬁi;) 18.5 (VV or HH) 20°- 45
Wide Doer?fgr?'gg Single

ScanSAR | 270 x 200 1550 bon dwigth 40 (VV,HH, | 15.6°-49°
(WS) HV or VH)

1.7-33
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TSX1_SAR__AAA _BBBB_CC_D_EEE_xxnooooTxxooot_yyyyyyyyTyyyyyy 1

TSX1_SAR__AAA_BBEBB_CC_D_EEE_oo00000¢Toooon yyyyyyyyTyyyyyy xmil
(>
ANNOTATION GEOREF xmi <

| ... additional annotation files .

IMAGEDATA IIMAGE_FF_GGG _[beam ID]( .tif or.cos ) |“1
|
J

“ PREVIEW '-—{ ‘QL_FF_GGG _[beam ID].tif I} —
— |

4{ ‘COMPOSITE_QL tif | +——
—{ ‘BROWSE.IH | ]
—{ ‘MAP_PLOT.png | —]

_| AUXRASTER }
i

. ;
.............. 4: {GI.tf
4l

IAPPING_GRID.bin i "

7777777777 1 |DEM_MAP.if «—

README .txt

SUPPORT

[ 2-2.14 TerraSAR-X 2 &7 #2.4 #(DLR, 2007)

AIRBUS

:
i

Download Archive Pricelist Terms & Conditions Help Disclaimer Contact Us

Basic Filter
Imaging Mode
[¥] staring SpotLight (ST)
[¥] High Resolution SpotLight (HS)
[¥] spotLight (sL)
[¥] striphap (SM)
[¥] scansar (sC)
V] wide ScanSaR (Ws)

Acquisition Time
Start: 2007-11-19 [00:00 v
End: 2018-06-20 [00:00 v

Legend Available Scenes in the Area of Interest Scenes Selected for Request

(] Staring SpotLight (ST) Quickl... Imaging Mode Polarisa... Quicklook  Imaging Mode Polarisa... StatT

[ High Resolution SpotLight (HS)
[] spotLight (SL) 2 add all

[ striptap (SM) Please define Area of Interest O

[] scansAr(sc) :

[ wide ScanSAR (WS) 2l remove al
Scenes Selected for Request Export to CSh

© 2014 Air pace GmbH ,
Bl 2-2.15 TerraSAR-X f#F % ¥ if 4% 4 F https : //terrasar-x-archive.terrasar.com/

No scenes selected

us Defence and 8
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7. 2-2.15 TerraSAR-X #& &4 % ¢ #-% 5 P (DLR, 2007)

Bt R FF

& ?ﬁ’_—
GO =

TSX1_SAR__AAA_BBBB_CC_D_EEE_XXXXXXXXTXXXXXX_YYYYYYYYTYYyyyy >

Conslt[l;tuent CORIS;:;%em Value Range Remark

- Mission TSX1 Fixed

- Sensor SAR_ Fixed

AAA Product variant SSC, MGDMGEC, EEC | Product class

BBBB Resolution variant | SE__,RE__ Product sub-class : spatially or
radiometrically enhanced. No
entry ( ) for sscs.

CC Imaging mode SM, SC, SL, HS Example: HS for High-Resolution
spotlight

D Polarisation mode | S, D, T, Q Example : T for TWIN
polarization mode

EEE Antenna reveive | SRA, DRA SRA for single-receive antenna

configuration DRA for dual-receive antenna

XXXXXXXXTX | UTC start time - Format : yyyymmddthhmmss

XXXXX

yyyyyyyyTy | UTC stop time -

YYyyy

B F E A

IMAGE_FF_GGG_[beam D]

FF Polarization HH, HV, VH, VWV TXRXx polarization
channel image
layer

GGG Geometric SRA, FWD, AFT Geometric layers for DRA/ATI
(antenna receive mode (forward and after). Quadpol
channel) image data is processed with the “SRA”
layer geometric phase center offset (thus

0)

[beam ID] Elevation beam e.g. strip_007, As taken from the order file for

(configuration) ID | scan_009, ... detected products (e.g. Scan_009,

strip_009,

stripfar_009). ldentifying the
different image layers for each
subswath of (experimental)
complex scansar products (e.g.
Strip_009, strip_010, strip_011 and
strip_012).
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ECERFTERGALAHRANTR

FERPGIXIREF I 2 I A FEIHFTHE 7R DR FEHEE - » BRED

R REAE TS IR R A A AR R R T T o R SE oy BT e

~=h
B
<k
=
)
i
[N

A A P EXFIGEREDLE » F RS o Bl R E T A $

FRLIPRF A ARAFADTE THETONE LALTERR
PP % 3 % SDKF + 4R (R 2-31 9 W 2:32) 0 ¥ - 4 k4 6 L 5Ih shiE? & F kinehie
*oHn T p T o gt e T L e R R § 5 Rk T B L
g EROKHIERaEL > SR T kG R E R L TR R el kT ER
b B F L PR RE A FEECRE 3 KR AT RPP(W 2-33) 0 ek E B A

\

MEERS? ORWELRNLE > mR LT ER €L G RBOFERAR(F 2-34) - T R T
REH KM F BLE 0 AREPEE KFEF O T R GER LR ENC
Boom CREBE» XpE -

Flood under
. Hydrology+ vegetation
Mapping+ land cover/use Biomas Biomas

reconnaissance DEM under

intelligence forest
Bands Ka K Ku = NE S L
Frequency | 44965 26.5-18 | 18-12.5| 12.5-8 8-4 4-2 2-1 1-0.3
(GHZz)
‘(’Vc"’:r‘"f'ength 0.75-1.1 | 1.1-1.67 |1.67-2.4|2.4-3.75 | 3.75-7.5 | 7.5-15 | 15-30 || 30-100
Polarization HH, VV, HV, VH

B 2-31 ESAZRFTERGLAERY o7 (FHR KR ¢
ftp://ftp.itc.nl/pub/dragon4/SAR/D2SP2-Floodsmonitoring-HYesou/DS2L2 vyesou lakes flood SA
R.pdf % 35 F)

B 2-3.2 PR AEFTER G EZELRF IR AFR(FTH
[learth.esa.int/c/document library/get file?folderld= 226458&name DLFE-
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ftp://ftp.itc.nl/pub/dragon4/SAR/D2SP2-Floodsmonitoring-HYesou/DS2L2_yesou_lakes_flood_SAR.pdf
ftp://ftp.itc.nl/pub/dragon4/SAR/D2SP2-Floodsmonitoring-HYesou/DS2L2_yesou_lakes_flood_SAR.pdf
https://earth.esa.int/c/document_library/get_file?folderId=226458&name=DLFE-2124.pdf
https://earth.esa.int/c/document_library/get_file?folderId=226458&name=DLFE-2124.pdf

Specular A diffuse

£ (78 %R © ESA Advanced training course https : //earth.esa.int/documents/10174/643004/
D4Tla_yesou LTC2013.pdf % 22 )

PALSAR band L HH/HV ASAR band C HH/HV TerraSar band : X HH/HV
Low level of water Low level of water
Commision between mud Intermediate level of water Gosd disicRaiEtSR
banks and open water Bt e mianates

Bl 2-34 7 Rd&2FERGERBERR DL S (TR KR - ESA Advanced training
course https : //earth.esa.int/documents/10174/643004/D4T1a_yesou_LTC2013.pdf % 54 F)
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https://earth.esa.int/documents/10174/643004/D4T1a_yesou_LTC2013.pdf
https://earth.esa.int/documents/10174/643004/D4T1a_yesou_LTC2013.pdf
https://earth.esa.int/documents/10174/643004/D4T1a_yesou_LTC2013.pdf

TEPRGEASF R B L 4487 ek i&ic;S (Polarization Mode): HH :
KT F G KT VV D B F o d Bt s HV DR TF SR L Rt s VH D £
SRR T AT o F iR b E e A Sk By 5 974 £ 0 Henry et al.(2006) 4 Envisat #t
AR EORT § 4 0 T R T (HHVV)AR O 2 2 fa 1 (HVVH)$ KM eres { F B o
d 3t HV #3305k ende Renje g B v 2 agfs o FI AR S RY o 2t VW L &R T
KR eyER(d 2-31) A AR -EREREY CHH Bt dciE s 2 RAF O H U R
B o %;#;1 HHi& ™ &7 B s a® » { £ 5 B% (B 2-35) 28 @m Twele etal.(2016)* &—- % »
17 Sentinel-1 VH & VV {&i* ¥k @ plenzt B > S5 BT s '*Z ESRRE 1B o= gkl v f}:#p i
kappa coeficient §8 5 85%:4 F > @ VV f& it chig % & VH 4 - gk > kappa & % £ 91%(%] 2-3.6
$4 2-32)

#0231 FEWGRIEHS £ pyaaenid B (Henry etal, 2006) o +-BL A 1o A
5 A AR o

I~

HH HV \YAY/
Forest + +++ ++
Fields ++ +++ ++
Urban areas SR - ++
Water bodies +++ ++ +

BX10"

4X10°

Occurrence

2X10°

o500 1000 1500 2000 2500
Pixel DN Value

B 2-35 HH, HV 2 VWV it 2§t iF R P clicE A F o R R4 R A KPR
(Henry et al., 2006)
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Hit alarm

Other

Open water

False alarm

- Dther

)=
=
-
=
Wi

B 2-3.6 Sentinel-1VV 22 VH 4& 1t A k88l B o 2 Bl 5 VV 1R (b pEm2
VH & it #8822 % (Twele et al., 2016)

# 2-3.2 Sentinel-1VV & VH & it &k 48 78 0 2 4p % (Twele et al., 2016)

Polarization OA (%) PA open water (%) UA open water (%) PA other (%) UA other (%) K
w 96.1 95.2 99.2 098.2 90.0 0.910
VH 95.2 98.5 94.7 87.7 96.2 0.883

FENMP T ASREPEERFER SRR T RER DT ER G L LAKRBEL
Cb=z » X AEEL »a* afgit Fif- LRAPM HH L > VH-HV &2 > VWV
B {6 43t Sentinel-1 ¢ B AEH VV AR o d 20 iF S RBFRRBOT RS § R G ® v it
SHE 0 T FRRA TR FI AR L R e E R > T OE R BRI
A& ML SIRGERA S iR L@ BE R v PR H R P A

HRAEIE > PV @ FF e d0s E RS k2 A4 o
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2. #ImBY

Beh B (5L FERIEA L 20 AT L E A B B F R
AR (AR>S ) § & 2R 1§ E Rk X et #i(RVI) & Halpha & i+ 4 %
2R Zé?g'ﬁ'“}iiifq H(H) > 4 iz A 47(Masd > 2010; 44 A H %G o @ 2012;
Plank etal., 2016) % = #8 = ;* 7 & £ 4| * 3 1T E R e ? b FH(F R AR ¥ 5 575
it R s RVEZ X)) LEFE AN 5L BAES(SH4e AR RS 2P XR)
5B A] L 7 e BREP engE ] % R 1 JRI(FR 4% 1 2010; Novresiandi and Nagasawa, 2017)-

ZREFIr m e FER BT F w478 B £ £ 2 (Backscattering coefficient difference)
2255 B 4p B2 (Intensity correlation)z_ 3+ 5 » ki 7 00 # R 3 e B 14 R (Suga and Konishi,
2012; Plank, 2014; Konishi and Suga, 2018) » &6 = s A& w s P Ap e it chP ke 5 4
LA FE 2R E G TE R DT ERGSIIGR S -

GEN T B A N R T RIS 2R T R Bl R

kN

(Single Look complex, SLC) > @ % = /&= 2282 & 2 it Piho wd 3L HE 2557 5
TP R AR R I (REATETARIE) 0 R Y HHATH AR O HV iR R et § A
# RVI(Kao et al., 2010) ¥ & 45 ¥ % i& {7 & 47 (Novresiandi and Nagasawa, 2017) -
FERPHAT NI IRPE I IZI A FEIH T RIS RGFTREFA T
PEGTEE L G FERGhS RIER B ARP > 5 ARy U] 0§ F IR IR &
BRAMPERPFPHERF LR r A gt A rwr Al AP X RoE ¥ (Layover) % ;
PHRSTRALEB AR > ¢ R FHTEE XML AR T (Shadow) v iF R R X vk

WELNR I o RUERGFNE R T LR ALEE F Y S PR EE AR 2-37)

mE9(iRs)

<~

MA3s(Rs) mAs(Rs)
m@27(\s)

PBLayoverBBRRKR + Shadowfg®= LSMERE
* 'Layover and Shadow Map' (LSM)

Bl 2-37 3k &F> e afp s 2P FIRE FHLGF 2P > 2012)
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https://www.taiwanbuying.com.tw/ShowCCTerminate.ASP?CompanyName=%B7%A5%D4G%AC%EC%A7%DE%AA%D1%A5%F7%A6%B3%AD%AD%A4%BD%A5q+&CompId=53787979+
https://www.taiwanbuying.com.tw/ShowCCTerminate.ASP?CompanyName=%B7%A5%D4G%AC%EC%A7%DE%AA%D1%A5%F7%A6%B3%AD%AD%A4%BD%A5q+&CompId=53787979+

~ @& A F i (Airborne SAR and UAVSAR)

L. ﬁﬁ‘% FEETEFR
B 1980 & & % # > M{F £ R 7dug Fx B (NASA)B +# 2747 1 ¢« (Ames Research
Center):51 CV-990 {8 era= 5 > 7 4 & 234 /2 F £ (AIRSAR)+ it NASA civf 5 d it § %
F (JPL)# B 273k 0k o L L £ POISAR )k suit §¢ & Convair CV-990 4 % + - 82 7% 1085 &
TR AT AR SRR U dpr FZ P SAR KRBT A ot 1 PL
AIRSAR g (7 £z g2 % » ¥ %{ﬁ“? DC-8 A ##% + - #7e AIRSAR ik Silfe Py JEP~ P ~ L~
= BB T R o ik 5 g (Along-track) 22 7 Fe #uig (Across-track) sng s #2 i+ o
ALy Cre ¥ gD 5mse 10 m ki@ 3 #2(Lou, 2002; Lee and Pottier, 2009) -
218 #3117 20 # AIRSAR = %5 NASA i & bﬁi\ b3k L WEs ~ 3 ¢ o (Deutsches
Zentrum fir Luft- und Raumfahrt e.V.» DLR) ~ p 4 3 & #2227 3 B % #8 4 (Japan Aerospace

Exploration Agency » JAXA) ! & 4v £ < ~ 2B ~ 2+ & X R Fehip b 4. dpadn i p e

e SAR % ¥u(Boerner et al., 1998; NASA JPL; CCRS; DCRS; DLR; JAXA) -
2. RIBRARFPTEEFIEFTEDFR

EFAHE L ERETARNEOREFE OSARFEERRBZF A L EE -
AL SRR IR TGt WA REFE P EMFREELHEPEE
=3tz @ iE - NASA UAVSAR(Uninhabited Aerial Vehicle Synthetic Aperture Radar)# 3 # & <
BEARFPEELEFETE AR PHRAFY AR LAKEFETE > * R A&
FERAE)URG ARRDBERE - HE P RS TR A T B S
o o NASA eef 544632 F 5% % (Jet Propulsion Laboratory, JPL) A & § # & 3+ ~ @l iv e %
e 2 3 A 45 > Dryden £ (777 3 ¢ < 3% - € 47 $LF + 7 & (Repeat-Pass Interferometry, RPI)
P T4 (NASA C-20A Gulfstream I+ 2 % 74k 17 » R & AWM ra p & 8 % &L 4 (Platform
Precision Autopilot, PPA) -
3 LR AERTETEFR

AT 4%‘f1$\9ﬁ$jih—m'é‘,}.7— AL Rt E e E ER R BRI )

ﬁ\

a—

FW L EMBEERT AR RARREY NEATLE
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https://airsar.jpl.nasa.gov/
http://www.nrcan.gc.ca/node/9335
http://www.space.dtu.dk/English/Research/Research_divisions/Microwaves_and_Remote_Sensing/Sensors/emisar.aspx
http://www.dlr.de/hr/en/desktopdefault.aspx/tabid-2326/3776_read-5679
http://www.eorc.jaxa.jp/ALOS/Pi-SAR/

1) #8

A

Mig # B3 | (General Atomics)F=% % ¢ # 1 | (SKy Warrior)# 2 # 77 % 3%

fie 3 Lynx SAR/IGMTI # & # # B {%45 57 (Ground Moving Target Indication, GMTI)~
T pF B f(Real-time video) £ #ici= &7 ~ & 7 # 4w (Stripmap) 5% f247 & 0.3-3.0m > HE &
(Spotlight) -5 247 & 0.1-3.0 m & & L4 o

e AN Ku-EE £ 5 36 27 o3% 4 3L & T 7] UAV i 5L MQ-9A Predator
B UAS ~ RQ-1 Predator UAS ~ IGNAT UAS ~ RQ-8A Fire Scout ~ C-12/U-21/ King Air 200 ~
EH-60 Black Hawk ~ U.S. Army ER/MP UAS £ MQ-1C Sky Warrior -

IMSAR 2 # 728 erigficd) & = 34 2 F i (NanoSAR)

- fBEE A Y g 284 IMSAR 2 P W e e & + 342 F i (NanoSAR) »
092 7F  FEAFEH L 8T 125 F vak(Ku k) EREEHE f2ir R AN L 1202
frlavoe gk 6T 4f 2 (ScanEagle) | Al & 4 # FH L 1 = Hpl-H ¢ NSP-5
9 SAR fiile S d A RE s LSRR Y o AP S - iR A ookagd ke
NSP-5 2 i 7 R & B Ren [ Al @ A 188 5 A B R P/ EF 2174+ (= G F
44 ~2 & 1 2R hfRTR) B P R r B RBU RS o AP I H AR > (EH
NSP-5ER & &5 » 3% 3@ * 3t + ~ { Penft 5 (IMSAR) » INSAR i S P % @ 5 B 4%
Lo S @APERY PFH INE IZHMYL 10824 (2 7§5)-

TR Y -3 8, (Northrop Grumman) 7 % eh B jiedd & & 3¢ £ § i
(TacticalEndurance SAR, TESAR)

¥ - f8 % & UAV enSAR i se 8 2545 2 7 (Northrop Grumman) srgi jiras § & = 34 2
i (TacticalEndurance SAR, TESAR) > H 33+ + 5d 42 & - (Predator) ® % 3 UAV #7ik % |
CRCEN

W R Rl o TESAR f349 A 5 03 2 2 i SAR i s ST B U R R 1S

et

WA Al rd PRV REY > FE AREE 76 2722 1158 1 #

ﬁ@KUWﬁ?ﬂ@’@%&@%i%aﬁﬂﬁo%f%é@ﬁﬁﬁ»ma;%iﬁﬁ
E(RQ'4)J’ ’ :x%éxifﬂ,l,,\yj{ 15 o> *= \}_'%_045 Z\Qmiﬁé?;ﬁ#ﬁ"iz;lj*ﬁ_é: ",E”ﬁ 26

L

Ay

HE AR FRFEFSEF IR T EEE F e B PR r L LRES

EREL A S
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2) " A
g WIF 2% 2 2 | (European Aeronautic, Defense and Space Company, EADS)#= % ]
A e X ETE (MISAR)

3.95 27 & ~ 35 F Uk (GHZ) A & = 3 F 2 (MISAR,  miniature SAR-system)
TEELRABAPEFF BRSNS PETARZ 12202 R R 24208
AP AmmmEE T 47e ) (Luna) | 3l& 4 &L -

3) mé 7|
CO @88 s w2 7 (EltaSystems)F e7 EL/IM-2022U & 234 & iE

#£AHE ? B4 & EL/M-2022U % EL/M2055 k7|3 :iE » 2 ¢ 50-114 = 7 & e
EL/M-20 22U & i % »va b e Bpl® » ¢ RPERERENI FFIANTHER L &
7442 +;38-100 = T en EL/M2055 ik 71 BRI f30 3= & 45 #5 P Wdp /e =3V iig & & B
v o) TP sy & 4 4%, (Medium-Altitude/ Long-Endurance, MALE)3 T & %
/& § 4= (Height-Altitude/Long-Endurance, HALE) & + & {7 §* &  » i jpljEdg+ & 35-100
AN I

4) #W
"FWRT 8T % (The Netherlands Organization For Applied Scientific Research -

MA TNO - H i < 3 " Nederlandse Organisatie voor toegepastnatuurwetenschappelijk

Onderzoek, TNO | &% 1 MIiniSAR(-] 3] & 2 3L £ % i&)
M50 o TR S It ETE o R AFE A 10 F VAR (GHZ) B A HFR TR S 4

DFNERLSS2 0 BMT ERFEI TP BT R A 5-30 242 B oo
4 BAUEPREFTETEnFHAR?

2B G B UAVSAR & NASA #rg Behg A REFF R 43453 d - st LAKS
HIVEEE o B B gl iein v (signal-to-noise ratio)(Fore et al., 2015) » & 4F 4 {7 #uig #
K <t5m(Hensley et al., 2009) - #§* SAR h ¢ {7 fLif 4p T s SAR 2 82> #i7& B *TA
danFL gt o ¥ FIEFRL §ERT B UAVSAR 3 R 125 22
T SAR > B ok hip R £ BT > AHUFE R 22 2 2R T o JpdiR & T
# 3] 25°-60° > A pEHE > » (Range Direction) ¢ & 2 53 7 ch¥tiin & 4p A 8354 - UAVSAR

WELE X DI BT Y DR BRI HIRR AR R IR SR
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Fig % INSARF 3t 5 ¢ 4 & #00 k 324 5L kR (e.g., Hanssen, 2001; Bekaert et al., 2015a) »
ik R L BT Y %ﬁfﬁ ERA-Interim 2z + § #-3](Doin et al., 2009) % fz 3+ & & & >

F v B P et (TRAIN @ the Toolbox for Reducting Atmospheric INSAR Noise) % 4 3% »

¥

TRAIN p 5 & { 377 &JZ 3 ¢ SAR e f » ¢ 45 UAVSAR(Bekaert et al., 2015b) - UAVSAR

T AP BT 0 & v fexb(http © //uavsar.jpl.nasa.gov) B~ 1 H H 4 o 4R % (F)

2-4.1)> = #ix7 2 KML &8 KMZ 5% e % > 7 11 E 4 % ~ Google Earth £ Google Maps -
Wang et al.(2012) { i&— # % & GIS Web cpR 7% > 7 113 B~ 1 2 UAVSAR % #2 - UAVSAR

PF . ¢ EFEREY R B P HA T Y (6.0, Hensley et al., 2012; Jones and

Blom, 2015; Wei et al., 2015; DeLong et al., 2016; Donnellan et al., 2017; Parker et al., 2017) -

UAVSAR

UninhabitediAerialVehicle syntheticAerture Ray

Science & Applications Technology

Calendar (zo18) |-band )_band (AiMOSS) Ka-band (GLISTIN-A) N
“Thiz Week -y NASA Armstrong G3 NASA Johnsan G3 Global Hawk
Sun 6/24 Mon 6/25 Tue 6/26 Wed 6727 Thu 6/28 Fri 6/29 Sat 6/30
AFRC G-Ill Local Flights \ or

Reqgister

»—What is UAVSAR? . SearchiforData ¢ Create a Flight"Plan

Last Flight Flown: PLAN_18030 (Jun 18, 2018)

Ka-band. Location: Hawaii X E

Last Image Released: kilaue_ 14942 (TopSAR)
Ka-band. Acquired Jun 18, 2018 &
Kilauea, Big Island, HI

t‘::% lllicc. ; i i [
= @ Hilo/Forest aE
* =¥ Reserve ﬁ;ﬁé i)
Gy oM o
= Upper B
Waiakealifioay ' "IN B e o \
Forest Reserve Hawaiian '
ERES Paradise Park | T
Island of {

TAEEEE
Pahoa

Hawai'i

7l 3 New Maps Show Fault Line At Site Of 2014 Napa
Reserve h'.r. Il Ear‘thquake
5

lieighy(m)] The California Geological Survey released official maps of
Jim seismic hazard zones. UAVSAR-derived mation maps were

@ I 150) central for seismologists identifying and confirming fault lines
0oge w0018 Google (ERIE  EHEHRESN

B 2-4.1 NASA UAVSAR » v %=t http : //uavsar.jpl.nasa.gov
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3 GRFERANEE LR BB -kER 2 AR

FERFIRTRA hepl0 E R ER A AR LT BT AP 2y a

$REARTEASEL > (RESPAGSL AF 2 o Fdoim B BRSBTS K
M ¥

EFIETREFTNTEIG 24 R FE T TELHE LB £

WERSEHPER BT % 2 53 L TRE kehf 221 &> &3t
RISATVIRBE A LTT A AL M e Jid PR R EPFTER DT o i ELT G PR
TR KRR A REP PRS- B N BRI L KBRS F W E a4
Rl F R Bl Bk F DT o R R gl i k] B s e
HoKER B R E PR
M FTT & & % 4oF 3-11 5 4]* TerraSAR-X Ji* »+ 2008 £ % W% & 0 147 ¥ {2

© ASTRIUM

TerraSAR-X
StripMap Acquisition

Location of Scene:

[

Wap Progection
&-v*‘ Urerrnal Tiaraverse Worc e

Easeod oS 84
T

Bl 3-1.1 SAR R fjorin ¢ %’J%‘%ﬂf.@;* o B % TerraSAR-X Ji * »+ 2008 # % W& & & 1L 7 ¥
% (Scheuchl etal., 2009) - ;% ¢ 2@ k®RE » FEF 2 ¥ BokE -
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Mississippi River Flooding, Rosedale, MS, 11 January, 2016

3

e QJAXA

Bl 3-1.2 ALOS-2 @2 g™ »@F kR MRl - =Rl 2016 # 1 7 16 p - JAXA ¥ WAT
BEAEFRT G k= BB (B 7 %0k ¢ https://www.eorc.jaxa.jp/ALOS-2/en/img_up
/dis_pal2_mississippi-flood_20160106.htm ) - + B®] 5 ALOS-2 Jig * + 2016 & 3 W& & & L /@ 4

L (F# kR ¢ https://disasterscharter.org/web/guest/activations/-/article/flood-in-united-states ) -
L LRF kKRS F A RLE

. ,gﬁr'e\"epo
Y

lege Station:

i:Com'—‘De. 3

\
&
v Wictoria

& £720
Data SIOSNOAAS y. NGA. GEBCO
7 02 {d]

\ 4 3] Cl
Image Landsat f Goparnicus

B 3-1.3 ALOS-2 # i p|3|vs augh (N ¢ )F L ERLa T giror (T KR
https : //www.jpl.nasa.gov/spaceimages/details.php?id=P1A21928) - & ¢ 5 ;& -k % &

44


https://www.eorc.jaxa.jp/ALOS-2/en/img_up　/dis_pal2_mississippi-flood_20160106.htm
https://www.eorc.jaxa.jp/ALOS-2/en/img_up　/dis_pal2_mississippi-flood_20160106.htm
https://disasterscharter.org/web/guest/activations/-/article/flood-in-united-states
https://www.jpl.nasa.gov/spaceimages/details.php?id=PIA21928

2 R P 3¢ o i 82 ASTRIUM 2 i%238 * TerraSAR-X 8% >4 -k (36 3 % % ,2012)

PREPFREFAM(FALR: 23 FHRFAL L) %A B4R 3-14 {oF 3-15 -

BNEL Wm0
SOOWE R e 1 an

A it R
XE 1 L‘lg 1

@ TRAL BeRac i

(a) 2012/08/02 17:51 TerraSAR-X (b) 2012/08/05 9 54 SPOT4
B13-1.4 TerraSAR-X § i F:ij e * »+ 2012 & gRi= Bk {6 fid -Kie B2 (A g,
2012)

230000 235000 240000 245000

2612000

2603000 2606000 2609000

B 3-1.5 TerraSAR-X *+ 2012 & 6 * % & (s L foakZ¥k g P A (Fd )@ B+ £ 5
2012)

BT L Ap o Fhd SARRBCHRLE ke v AR AT o ¢ 7ok W
BoAG e o RORAEA e ATET W A B e o W AR KRR B A WA YV AR

LI AP E A OB A KRR LA P A AN R R k2GR B
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