F#HSAR%ZEH L=
A 7 FEHRDELY A&

Efforts to Transportation Infrastructure Monitoring using SAR Interferometry

— B EEANY E— b - v SHEfTE Y &2 —
MERFERE A7 77—
Sl— T — &

HH B—

furuta_ryoichi@restec.or.jp

All rights reserved RESTEC 2017



NE

Q&% BW
2 HATE - iR HBABE

— KBAVI7THERLNMIYE— b IEBTOEBEARST A X 1E

3 E=HFEN
@ FffriReE &S
® F&¥

2
Remote Sensing Technology Center of Japan All rights reserved RESTEC 2017



58 - B

« HRA V7 F7HAXSRE
— 2033FEAEADOE -2 — EFLIE
- HiftEEOHD - B, #FERTEOMEL
- FIAEORER — #SERER O/ B

e VE—PEVI VI TLREREERRICEIT S
— AREOL—4 — F5HSAR. RESAR
— KFErY - BESRET LT, SEHDSM)
— PREG/EANBICKY, BAE - SR TR U TED
=T B

3
Remote Sensing Technology Center of Japan All rights reserve d RESTEC 2017



o SiREOEE SRRHST MER2SER SIS A [ E s

(BA) T o | ) U (%)
14,000 450
-~
12 5 _
1210 12361 12557 11m_ 12805 12711 e wﬁ(ﬂ?’??l.!kﬂ] g B4 399_ 00
A B d
12,000 11706 {- - °H - '5};, iasy T T Inese - I g
[ ] 1
v ' O |.3~"-.’4 w:
Sl & )R
T | 2 F T | T |[5ac] fo2n
10,000 ———— 2% iy 0 o 303 . RT3 1008
940 [T 2120 (R (65MELEADRS) 21 F_.,.—f 4 oz =— oo
LN DENEL | R | I | | ] a9 | st 20.0
a4l i |2554] | B R MRS
8,000 H HERATH 1 1 " 1 1 1 i
A2 | [E8s8] a"w,_m 250
207 | e 8403145 E0E]
718 ,l/ 200
6,000 M Mesor i
202
8251 v
TR 14061 4
7581 Fd 15.0
4,000 st 1200 |
. H H H H H H H H H H H H
o 04 o .1.:*3" L]
H 1
(S0 oy | r::n‘",,-l’" s7szl iy 0.0
e 1] (138%)
2,000 i = H g e H-H HH HiaH = H
= oo 1o _ 5.0
1 77e || 292 Vb | B | aon 540 217 (278 2265 (222 225
) 515 | | 602 aon | [1.180 ) |
o EER 1o o e g LA | 57 0 5 ) | 0.0

Bie5 30 35 40 45 50 55 60 FE2 7 12 97 2z 2T 3 37 42 47 s2 51 62 67 72 (R
[ 1850) (1955) (19601 (1965 (19T0) (1975 (1960 (1985){ 1960 (1 &5) (2000 (2005 (2010 (201 5)(2020) (2025) (H060) (2035 (2040) (3045) (2050) (2055] (2060)

| 75mbE 165~ 74 E115~64@ 10~ 144 |

VoI : 2000 45 3 T2y (KIS, 20056 s TACHERF CFR2TERMSRAEACERREHC X 5 AR R E L AFR2TE 1001
HAMEEW) | 20205 BURRGR IS #h o 00RG - A TR MORF w2 [ H AOBREMAD P24 1 A8 ] ol - Bl
[l %

(i) 1950 1 ~2010 L @M FRMTET St RMRIERONHC 2580 SERTREEVWT WS,

H:b ’ :b Remote Sensing Technology Center of Japan All rights reserved RESTEC 20174C




SRREO L — & — £ 5 TR

SAREEMTFED—D2T, ¥4 7 REDUBZFELIBETTYT

2OMDSARF— 4 &AL, EEArOEE, xS oHRAMEMEZSHITEEXT. on

I THBI] » [ ZaT 5] EEVET,

2ODSART — & A SEHEl & h- IR ZE (I # BRI TERIT T3 - « % [R5 ST 5@
(BFRFINSAR) | EEWE T, XOoHrAEADHY T34, EFEIL [PSiE (PSINSAR) | AEFRTT,

BE. FXRHINSARTIZ10>— U E (ZWVERW) OSART—42%#FBL X3,
wxEZEM D FHABE (L E5mm~10mmiBE <.

<
Y GAEE (=RIEE) ©

ZH8IN EN+1 D - N
INEIR SN T S WEZE A HD Y £ T

HBERIBEL DT A
S AN Nl ) ==

(Vv T OFHERD
P EANOYE:]))

AFfE] t

L
LITTTE

/]

@6) <<>>@ — ';

$<<>$X\, B
fARE (@B < |

BRE®S HDHY XF \ i R ¢ ) L

o)
/

RES l Ec Remote Sensing Technology Center of Japan

All rights reserved RESTEC 2017 \\/




RmMEMTRRE

Land subsidence measuring techniques

METHOD Component Resolution'  Spatial density?>  Spatial scale
displacement  (millimeters) (samples/survey) (elements)
Spirit level vertical 0.1-1 10-100 line-network
Geodimeter horizontal 1 10-100 line-network
Borehole Y F (ER) |HIEE0RR
Horizontal X (ﬁ%’\JBOmm) 2mm
extensometer:
Tape horizontal 0.3 1-10 C (%’\]60mm) 4mm
Invar wire horizontal 0.0001 1 | (%/\]240mm) 15mm
Quartz tube horizontal 0.00001 1 e
vertical 20 o
GPS horizontal 5 10-100 network SFﬁﬁZSﬂifE#*i;ﬁ
range 5-10 100,000 map pixel® i,
InSAR g 10,000,000 pp 5(|_ 2’5~mF(r)1
N
'Measurement resolution attainable under optimum conditions. Values are given in metric units to conform with
standard geodetic guidelines. (One inch is equal to 25.4 millimeters and 1 foot is equal to 304.8 millimeters.)
ZNumber of measurements generally attainable under good conditions to define the spatial extent of land subsi-
dence at the scale of the survey.
35 pixel on an INSAR displacement map is typically 30 to 90 square meters on the ground.
H# : G.W. Bawden, M. Sneed, S.V. Stork, and D.L. Galloway, Measuring Human-Induced Land Subsidence from Space, USGS, 6

http://pubs.usgs.gov/fs/fs06903/pdf/fs06903.pdf All rights reserved RESTEC 2017
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Go back into the past  ¢arify history of surface deformation and make appropriate plan
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Ground stability
investigation
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» Aging control
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Clarify history of surface deformation and analyze factors of current problems
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Newly construction Several years 50 years > 50 years

Service for strengthen maintenance system Deformation monitoring service . Total solution
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