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MGA Member Co Chairs

§ Steering Committee ; Technology

Prof. Akio Yasuda, Tokyo University of Marine Science and

_ Prof. Chris Rizos, University of New South Wales
? Secretariat }—‘m—«m«i Observer
JAXA Government agencies and international organizations
related to GNSS utilization in the region
| Network Sub-Committee MGA Member will participate
in either group or committee
’«% Precise Positioning WG t
i Team Tsunami Monitoring
Working ——% Disaster Management WG T
Groups Team GNSS Meteorology |
TS WG i Team Landslide Monitoring |

4 MGA DO#E#R

EEREBAOHEEIR. M New South
Wales X% @ Chris Rizos # % & % H 2%
O, FMEERLI—-F VT T V—TD
Y= —LICCOREVPEERERDEE
Lo Twnb,

BTN —T D) —F—ZFNFh

+ Disaster Mitigation and Management

Working Group

IRz B CREUR - # =TT

* Precise Positioning Working Group
B fEdE (biEERy)

+ ITS Working Group
Narupiti Sorawit##% (% £ Chulalong-
korn K%)

+ LBS Working Group

HMRESERE (BERAKRE)

Ahmad Noordin |k (¥ L — ¥ 7 - F#HH)
EhoTwh,

MGAZMEHEELTCET VT -+ &7 =
7 W38 T GNSS D R iE F I BAL & FE oMM
e BIZT - BURKEEE K WhFeHkRs,
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FEIRSHA, TR A — b — U R
/S GNSS7unNg F—%z2HEL., &%
FEAIT TV 5,

BT T, DT OIS INESEL Tw

%o
1. Beach Building & Civil Group (BBCG),

Australia

2. RMIT University (RMIT), Australia

3. Japan Aerospace Exploration Agency

(JAXA)
. University Putra Malaysia (UPM),
Malaysia
. National Cheng Kung University

(NCKU), Taiwan

. Asian Institute of Technology (AIT)
Thailand

. Chungnam National University (CNU),
Korea

. SINGAPORE LAND AUTHORITY
(SLA), Singapore

. The University of Nottingham Ningbo
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15.

16.

17.

18.

19.

20.

21.

22.

China(UNNC), Republic of China
Tokyo University of Marine Science
and Technology (TUMSAT), Japan

National Electronics and Computer
Technology Center (NECTECQ),
Thailand

Ministry of Science and Technology
(MOST), Vietnam

National  Agriculture and Food

Research Organization (NARO), Japan
Earthquake Research Institute, the
University of Tokyo (ERI), Japan
Research Faculty of Agriculture,
Hokkaido University (AGHU), Japan
Toyama National College of Technology
(TNCT), Japan

National Space Agency of Malaysia
(ANGKASA), Malaysia

Hanoi
Technology (HUST), Vietnam
Growing NAVIS (GNAVIS), Europe
Malaysian agricultural research and
(MARDI),

University of Science and

development  institute
Malaysia

University of New South Wales
(UNSW), Australia

Keio University, Japan

HEEREROKREIUTOBEY TH S,

"MGADEE THt & LIgREZERT S &

L HICHMBLE (Terms of Reference)
DEHR

CF oy U R— VB OB
- TV F GNSS H R EFEEED 7 — < #E

LEZERRGORE

3.2 MGADEE)

MGA DEFIZECIUTD 32 TH 5o
3.2.1 MGM (Multi-GNSS Monitoring)
oy N7 — T DIEE

F L LTQZSSDHLE - REHEEHL D728
WHAEBRZEEL, —HBREZHRIBL
72o EHIT, SEEEPIZERA TR O
ELVROREEZDOE LTS, Zhidw
VT GNSS DT OF DB & Kt o
EHEAEWMOE=VRBETITAS L9
9572 Th b, NTRIP CasterlZ X h A
VE =y MEHTT - REL T,
MICHEL I ELTwE, B, JAXA%
.0 I MADOCA  (Multi-gnss Advanced
Demonstration tool for Orbit and Clock
Analysis) & N BT 705 5 4
2L T b, 20114 —4F [ @ GPS.
GLONASSOWE & 7 1 v 7 3875 % AT
L7265, RIS ESF D H % Bernese ¥
GAMIT %z EOMEMRNT 70 77 55D D
FTLNTWBEZLPHEIDLNT WS,

322 <IJVF GNSSHIHEEIH#FEER
Y WV F GNSS DR Rz fED B 720 DIk
FEBREZERT H. BIEIE—MEEDEIN
AOR-WSIZB W TRD HNIzRD 81 A3
TR ThH b,
1. “Evaluation of Multi-GNSS for Precision
Agriculture in Korea,” (NCKU), Korea
2. “Sustainable Resource Utilization by
Precision Farming of Oil Palm Plan-
tation; RTK-Auto Guided Oil Palm
Planter; On-the-Go Soil ECa Mapping,”
(UPM), Malaysia
3. “Automated Rice Transplanter Guided
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by Using Multi-GNSS Including QZSS,”
(NARO), Japan
4. “Joint QZSS/GPS Positioning Using
L1/L5 Band Signals,” (NCKU), Taiwan
5. “Multi-GNSS Experiment at RMIT
University in  Melbourne”, RMIT
University, Australia
6. “Evaluation of QZSS-LEX and L1-SAIF
Signals Based Positioning Compared
to DGPS and IGS PPP, Positioning for
Thailand” (AIT), Thailand
7. “Exploiting the Use of QZSS and GNSS
for Navigational and High Precision
Applications and Their Performance
Assessment,” (UNNC), China
8. “Development of Driver Behavior
Measurement Method for Level of
Safety Estimation from High Precision
and High Resolution Global Positioning
System with Quasi-Zenith Satellite
System (QZSS),” (NECTEC), Thailand
IS DORRIFE20124E12 A 810 02
272 AOR-WS TR S, B8 % ik
g B Z &AL S iz,
M7 —27Yay 7 TRUTOERDE
FiASEIIARE S hzo
1. “WARTK test in Vietnam for enabling
precise positioning for landsliding
applications”, NAVIS Centre - HUST,
Vietnam
2. Field Evaluation of the Japanese
QZSS LEX receiver for the Malaysian
paddy Field in Precision Rice Farming,
MARDI, Malaysia
3. Enhancement of multi-GNSS posi-

tioning solutions for Precision Agri-
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culture using multiple QZSS signals
and ground infrastructure, QUT and
UNSW, Australia

4. Proposal for landslide monitoring test
under vegetated slope in Malaysia
using multi-GNSS, JKR (Ministry of
Construction of govt. of Malaysia),
Malaysia

5. Improvement of GPS tracking accuracy
for traffic information platform for Asia
mega city, TTET, Thailand

6. Identifying of needs within Asia Oceania
Region for emergency messages from
QZSS with Demonstration, NTT data,

Japan
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MGA & B L0 o O ERER ) O #IC
R Ao TV 5,
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RN Y AT AORFERLE RIF 2RI
APSCO (Asia- Pacific Space Cooperation
Organization * HEAHEE T 5 FH R
A) IMBEEOSEEICRPEEIHE L TR
AN, BE L~V OGNSSEE % 20124F
AP LR L7, $720 WAEDMGA
@ BT, MGM & AOR-WSIZ 8 4 9 5
iGMAS (international GNSS Monitoring &
Assessment Service) & BADEC (BeiDou/
GNSS Application Demonstration &
Experience Campaign) % 3.5 LT T, 2012
EPOERZERERZREBL TS, £
Oft, HE, BB, A—ANFVTTHE
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FAHE O GNSSEH - WEFRtkilal v 338
WZoW2iEA) T, FUEICRE g
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Received signal in downtown Tokyo
{Correlation Triangle: SV8)
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10

2 (a) Model tsunami maximum
amplitude (color bar in cm), and
(b) the contours of the tsunami
maximum overlay (blue lines) on the
bathymetry ©
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Barrick and Lipa 2 ® tsunami arrival
time
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Barrick iX 1979412 HF L —Fi2 & o T
7k @ water particle (or orbital) velocity
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D coastal tsunami warning system % 32

Z LY, Lipa% & S£ICHL MM 2 #0

729, 3/11 BT L T i, Lipa %13 2011

EIZHKRI4ZEOHF L — 412 X 2 Bl 2

BPHEL (11) (12)0

15 T T i

s

Velocity (cm/fs)
[l

©

5
-2

Time from earthquake (hours}
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THRR A SR LIRSS, HkF)

_41_

kL7282 5N LM RIRE N 2 7R

LI 5, T74bh,

(a) W ERDPTWT, H IRV
b0,

(b) EWHOIRIRIZ N 7 755 v FL~v
TRECHZ B,

3.2 q-factor &iEE T T F I

LR RISy — IZEH L
T, FRED X 1T “gfactor” qt) ZREL
720 qODBLEWEEBR S L &, HKY
TFVEIET B
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5.1 GNSS-R#ZICH U 7= EEMARD
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(1) GNSS-R D45

W, VE—b VI VI OSHICE
W 2 (Global Navigation Satellite
System:GNSS) DM FERK Gk % FIHT %
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Remote Sensing Society Newsletter,
15-21, March 2006 *”

(b) Passive reflectometry and interfero-
metry system (PARIS) #iGH L 72
BEENOT 4 =V T4 AT~
DBHIRE  Starlab, June 20059



(c) GNSS® remote sensingit: Ji ® B :
Advances in Space Research, 47,
1645-1653, 20117

(d) GFZ (FA v skflsafset s v —)
\ZB1F % GNSSR &R H L 723 38850
HEOFE/- IEEE IGRASS 2010, 3047-
3050(20)

(3) FIEIEFMICEIH 3 GNSS-R DIAFEER X
(a) 19934 Martin-Neira: PARIS ® 8 &
& ocean altimetry i J 3% 19
(b) 20014 Martin-Neira% : PARIS D3

FgzER 1)

(c) 20024 LoweZ§ : HLZ2HEIC X % GPS
B O T SR P

(d) 20024 Rius% : PARIS ® #i 22 #% %
Eﬁ@g)

(e) 20054 Gleason%s : LEOBAEIZ L 5
GPS T i o i1 B et

(f) 20054 Martin-Neira%: : PARIS # Jix
i RBYARe 3137 3T IO St

(g) 2010-20114F  Stosius % : GNSS-RiZ &
HHEREMY I 2l —v g yO®

(h) 20114 Martin-Neira%# : in-orbit
demonstration (I0OD) HPARIS%Z {5
*ﬁ@i&%(m)

RELREZ 2N 5 DR OBEE & ik~

5o

5.2 19934 Martin-Neira PARIS D%
(1) PARIS &EH=E DEHRIRE
Martin-Neira {3 1993 412 Passive Reflecto-
metry and Interferometry System (PARIS)
DR & ocean altimetry ~D IS H # R E
L 7299 PARIS o ¥ 1 & K 51 0 391
2. Z 2 TliERuffini ® coastal altimetry @
JEHR BT 5% K100 X 9 12 GNSS

& GNSS % 12 ¥ A bistatic radar % K4
BHE. BB EOBEIESEgE e D
T LA H L BMILERIIRD SR
5o

10 PARIS ®iEA

(2) Iso-range (or delay) lines

HLERE. TEBEVCRE EOME %
11D X 95 i2@E . Isorange lines ¥ H
W & EHE DMt delay A3 22 72 B OB
T, BERLZEMRE BN LT BN
L #FE & Dintersection TH- 2 5 5 19,
EEBIVZEROELICIH HHE. iso-
range lines XM KA Lo L 5 12 EHE
I @ specular reflection point (Bfaf3E% 1
DG R) L LT RGN R S, %
EBRFZEROMD FEICHLEE. F
FTF D X 9 iZspecular reflection point i
BEMRITICY 7 P L. ZoEEHROICH
U 7ziso-range lines ST E 5,

Iso-delay Lines

«% & 2
Earth s J

Tx at arbitrary elevation

‘Space Reflecto 7011, Calais, France, 27-26 Cet 2011

11 Iso-delay line (Space Reflecto 2011)
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(3) Iso-Doppler lines

EEER ZEH KRR IhS0®
ERZ7 M vERI12 (F) ORT, EHED
RO Ny 77 —HEBE. RERORK
DRy 7T E OE—ERTOW
BrA¥iso-Doppler lines Th b, REHEOE
EPZEBRL VI PICEEE (GPSK
CLEO DB E X FE 4 24,000km, 700km) .
F7-. #EKALFmE RfE5 &, iso-Doppler
lines ¥ SAR & [ U X 9 IZ hyperbolic [ %
THRA b5, RERKROZEEOER) L
BEATH B 7-0EEWD ¥y 75— FWEHK
BEME TR LN, ZERICBITLEFL
HOEBTINIELT PR,

Iso-Doppler Lines

12 Iso-Doppler line (Space Reflecto

2011)

W D K § 5 & isorange lines & O
iso-Doppler lines® B H % £ & o 5 &
M12 (£) ® X 312 7% 59, Specular
reflection point 7> 5 D REHMEFIFE - i
ZERICHET S, KFEESDHI By
T —JARBB DL XOBFERY H
L. ZORMEEL 5 &, %3 specular
reflection point#* 5 DE 5 A K T, #HWw»
Tiso-Doppler 280 @ 5 4 v & & ¥ Diso-
range line & DR HH 5 O RKE DL T, K
W TR Diso-range line & DA HH 6 DX
WEGPRAZIZERT 5, BEHOEE

,45,

OBEFEW L KNG WL D delay 21, W)
B85 Dleading edge DAIE THERT 5,

5.3 2001 £ Martin-Neira% PARIS b E
3

(1) EBRBE

GPSZEHRLKI3 () L)k
o7y VICEE LT, EEEE RS
WrERL2OT V7T FTEREL. BER
W B RS @ delay & 55 L 7= @Y,
GPSEEHF LI C/Aa—FTHsH L1k
1575.42MHz) .
(2) BESEFHAO 7z HDIEENE

HEAW G5 0EiE, ZERTAFT
GPSa—FD L 7Y 4 (clean replica) %
L. Zh®zIFiCup-convert L. &5
\CGPSOEBHE-> TRy 75 — A
=77 AL, RBICKHEBEES & D cross-
correlation LB % 1T T “replica-reflected
signal” %185, FARICHEERE SIS L
Td ‘“replica-direct signal” %32, Wit
BT v 7% (KHZ%) X0 delay %
KD Do
(3) EHEIER

BRI N ORI DK~ ORI ) %
13 (F) &R d, WREaHlED rms =5 —
Z33mTHo7ze ZHITFHHME & K5
OB < B & R ORI~
BC/AT—FD1 chipPhl FTHozZ &
FDDTHb, EBRERIVC/AT—
FO10EOEEDP 2 — FE2FH I,
F7:. HEEOY - B E2EET L0
®fitting model # TR TNIF, =5—%
30cm BREEIZT A2 ENTHETH Bo



Direct signal

Hyw=17.12m

oy

Roflected signal

NAP. T

PRN 4, Elevation = 63°

reflected

Delay in meters
13 ERERE O EESEAIES

2002 5 Lowe & fiZe#EIC & B GPS
TR OBEERS K ORI delay/
Doppler waveform

Lowe % | i 1 &5 B2 51HHURS BE Sem % H BR
I delay/Doppler mapping receiver % pi%
L. MLZBRICHEER L C GPS 3%AZ P o Wi iHi I
g ER L 72%,
(1) BHELAELY—NOEH
(a) Software GPS receiver: (7)) GPS1E%
M PRN (pseudorandom number) & OF
Ky 75 —BEHE D OETVETD
A () ETFVES L ERERE TR

54

UK E 48 5 & @ cross-correlatione
(b) Time resolution : f€k @ 10£% ® 50ns
(LT o
(c) Cross-correlation time : #£3R @ 1ms %>
5 125us DAER O R,
(d) C/A-code Jz UF1045% 3 B @ Y-code ®
ALPERET] o
(2) F&HKED delay-Doppler waveform
C/A-code® B ® X ¥ # ®delay/
Doppler waveform % 1412 78§, A% fi
Ry 79— WEiddelay ThH
%o AR DREE N DU RO KERE (delay.
Doppler) LiZHh I —FKRENbE, Fv
75 — W AH0D ) 1T delay 12 K3
LI EREDOEALE RS & A
Eldrising edgelCBWT Y v —FIZvH
L0, tall TIEREZ 5T 5, Rising
edge I3 W2 EE T 5 specular reflection
point 2 5D FHIRIC L > THE IS /2
Y v —TIT% b, DB L nonspecular
reflection points 7 5 D EHEPEE L T
FET L7720l DRPER I NDE, BD
| X iZ specular reflection point A D, JH
& o TEBEIEEL XN 548 (glistering
zone) IZDOWTOEHE 52 %o Y-code D

e

= Ll

waveform@?

—-46 - JACRAN, No.54

(2012)



EWMiE Nos4 (2012)

A, rising edgel3 kv v =712, T2
tall DIEAYY b —JFHF ICHN S,
(83) Bistatic synthetic aperture surface
imaging

delay/Doppler waveform {Z & - T ocean
salinity., iceZ DMk T =¥ —T& 5%,
B L o¥E b EHI L. soil moisture & €=
F—T&EBLIELERLI. TDXIHITGPS
DEHEDOFIRIC & - THERE L0
L\ remote sensing WS35,

5.5 2005f Gleason% LEOBEIC
&3 GPSEREOBARRGEOEHA:
delay-Doppler map

(1) EBRAR

Gleason %% 1 & F£700km @ & L 18 O

UK-DMC (United Kingdom’s Disaster

Monitoring Constellation Satellite) 2 GPS

ZREEEERL T RS0 L) TEBD

FHAE T 2 2, BE R U PRNE 5 %

NG A= E LT, ¥ D delay ¥

K. Fdelay-Doppler signal map % &I ill L

7m0

Specmax Reﬂ;zi:tim
- Points.

U —————
m%%&wﬁﬁ&%ﬁmuﬁw

,47,

(2) E5W3E

BEUH 7O AEFI61IRT AY
YINTF—=FIIH LT, RERTERS L
5C/Acordb Vv 7Fo9—3 7 EdDL
7 Jp & MBI (coherent integration.
&> M 1lms) % 7w, K I
integration ® i 77 % f & (noncoherent
summation, RAMHERE1s) 5,

G

Incoming Colierent Tucolerent
CiA Cotla

coherent

Cagelijon Arimmdtion

Loead Trial Sigoal

16 SMEES0MEMmIEEeY

ﬂ NV\ M@N W’%ﬂf“lf‘%"“nj\’if“(\“'\fr“m

GPS CiA Cada Fiase (stips)
17 REGEDOHEBEES
Wind: 9-16m/s; Model: 13m/s.
Coherent integration time & O
summation time ik 4 1ms &
—0(‘1 3(24)

(3) EBRHER

SO U o MBI TR 2 171 2R T,
Bistatic radar @ Zavorotny/Voronovich
ocean scattering model (ZJE® 13m/s @
sea condition % #H L TH b7z model-
generated waveform 25F& T/RENT W
%, Fitting modelld ERME E L {AKL
TWa7H, EF VDO LEOREL HEE
T&E 5,



5.6 2005 % Martin-Neira% PARIS %
IR U 7R RO RE
Martin-Neira % & 20054F 2. PARIS®

%", Rius%: ® PARIS-Alpha it 22 4% 52

8% % °Gleason® ®» UK-DMCH# 2 £

B Sz x > T, global and long term

coverage B 1 % & DWPARA T L LT,

PARISZ ¥ & 7 M2 & % GNSS D i T X

kR AT A ERRELE®®,

H18DF— ¥ T WR-ERB D —> T,

PARIS-Alpha il 22 EERIZ B\ THi b il

Cost Bravaif® E£221000m %> 5 C/A KT

Pa—F2HWCHIREZNLZT—

5 THbH, O TIEEE (Palamos

Canyon) @ b L ¥ F i = EH L.

mean sea level1Z 100km 12 4 72 5 T 30cm

DdipPEL TS, ZOHFHEBED 7T

7 7 4 ViZopen ocean # =T HE k%

YIal—=PLTwRERBENTYS,

FEBRTIIEASEOLLE 7+ 10— 3 5f

ROB NI,

REOHEBIIKDOEY TH b,

(a) PARISO 7 4 ¥ 7V % & 5 fR 813
510cm. BREESEREE 20-50km T, &
UL 30-60cm. 3K 100km 7 T A
DHEW 2 HARB T L HEETH 5,

(b) PARISZ B # 12K o flt 37 L 7=
tracking beam % F7-¥, HE MO
EEmoRREHIREZ b7 5,

(c) PARIS# 213 £ D GNSS (typically
6 GPS and 6 Galileo) OEHEH K 'K
ke 2Ed A2 21250, 1000km
DswathB W HEIC e b T D720,
10-PARIS satellites @ constellation %
inclination 45° D¥LEICEE T 5 & #
FE45° S5 45° NO O A5 D

Undulatian )

47.8 -
ar f.8 438 42 424 422 423 a24

Latitude (degroes)

18 PARIS-AlphafifiZefiseEs @ 2

HEH5 % MR % 1RER LA O revisit T
HN—=T& 5%,

(d) 10-PARIS satellites ¢ constellation IZ
X o T, BEEFEAERAS T UNOERIC
DEERRMZ EBHTE S AALD
Hbo VAT LDOTEFHE L real time
on-board processing & data downlink
THbo

(e) KW % synoptic [ B 2 720,
HEORIERIZ L > TEE X false
alarm rate & { T& %,

5.7 2010-2011# Stosius% GNSS-R
EICRAUEERAMS I 2L —2 3>

(1) HEDE=R

20045 DAXMT - T ¥ v EME
®» & &. GITEWS (German-Indonesian
Tsunami Early warning System) 723 =
7 MAALE BWF BTz, T TR IR
WM Y A T & Dfeasibility study 2547 4
. GNSS & LEO## & @ constellation (2 &
% BWHABEN D5 SN 12T, Z o2
774 R Y BiFoh /2B A1iE GNSSR %
TSR L 7z T e B R B S B T b %
Z &, 19934 @ PARIS O $& % Lok 2 AT

_48_

JACRAN, No54 (2012)



BEMIE Nobd (2012)

EHVERLNTEZZE, KUGNSSRIZ
Ny VTEHITH B o BT — 2 2 b
ORED 27205 TH o720
Stosius D A ¥ 7 4 ORIRIEK DM
ThHbo
(a) PARIS® Ik ® A 7 v 7 ®in-orbit
demonstration i} ® PARIS & & 5
(PARIS-IOD) DBFEAHED 5T
Bo COFHUKEIX17cm & RAED S
nTws,
(b) GNSS® #:#ix EU 0 Galileo 77 H %
NaERDOIVFERICRZ R 5,
(c) GLONASS & 20104F 12521835 RLaB L
THLHO, CRHIMHTE S,
(2) 2004F12A26 X7 k F#iEif(C
HWI3HEMIaL—-a>
GNSS & L CGPS#Z 2 MBT %7 —
2 2 RNT B
(a) DOV IaL—Yay
WEEEIRFHZEOHEE O Y I 2
L—2a URERERIIICSRT, B
FMHRIEEE DR T, ZONHET
AR AR S
(b) WEFTORE
20cm & R%ET 5o Sea roughness %
HMBEOREENTH P, Ihb
EEE L2,
(c) GPSDOEE K U3
5 BE 13 20,200kmo GPS O3 I 2 511%
WF D 24 Fo
(d) LEO & & K UF constellation
B & 13 900km, Constellation
optimum spatial coverage ® 5 %2 %
Walker constellation & 3 %, Walker
constellation @ # ¢ 1& T/P/F T & &
5,
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& &

tatitude
o
N -
S &
sea surface

s sg§888§§§“
topography

7675 86 @5 80 g5 <06 405 140
longitude [m]

B19 XY hIHRENDIIaL—V 3
> HERAE 1 BRI

P : [ Uinclination angle # 3 &, £ —
7 VA E S 1L B circular orbit
planes D HL,

T : circular orbit plane {Z¥—IZEE &
N o E R,

T : B Eorbit plane D # B & @ phase
shift factors

#1 213£18/3/1 constellation i+

CSHELEmICH —ICEE SN AEED

183, $4bL. T/P=6THE0b%E
FBLE T DR 21X 625,
- [B UGB & 5 iy A R o A B 360°/
(T/P) =60°
- LS OR 2 & OMAEIL F360°/
T=20°% F=1® & &, F Otk i H 8
T&5,
(e) LEO constellation ® ¥ 1) %
18/3. 24/8. 36/6. 48/8. 81/9
() HAMEEZM20RT, 18/30L &,
B2 FE A O 15643 112 80% D 1L AN B R
5o MEEITHA L 7 KR 5357
HBTHb, 48/8DWE . FEERIFEANZ
1558 THHDOTRIPERICLES
55 OB % T 2 EHTE D,



detection probabifity {%]

248 366 4818 818

8,,

15 3G 45 80 15 30 45 60 1530 45 60 15 30 45 60 4530 456 60
time fming time [min} time [min} fime frrin} time fmin}

20 1#FFEZR. LEO: 18/3; GPS: 24
as on 26 Dec. 2004; detection
height: 20cm®®

5.8 2012 & Martin-Neira% PARIS-IOD
#l fEin-orbit demonstration i ® PARIS
#ET & L 7T (PARIS-IOD) @ critical bread-
board DEUWEIHED SNT W5, 21T
A7 LMERTH B, RETOKE 2
# @ — > lZ interferometric processing T
HbH. EEWEKFWEE O delay % 5T
5 & x| HE%IIGPSIE 7 D clean replica
% F v T cross-correlation % 17 o T\ 72, 21 (U) PARIS-IOD concept and (L)
IODCEHZFEEhIEERZOLDEM typical sampling characteristics®®
W T RLEE & @ cross-correlation % 4T 9 o
COEBMEC L - CGNSSOEEEg &1 PARISIOD RUSER Y X7 LOTH

. P =
BREMoa—-TFRESZAHTE, SHEE . _ —
® chip rate cord DAHBAREICZR D, E — ;2%’ ’;é%‘;?a, °“H%%§g ;:;G.%%?Bi'
B & A O delay ZAEH ICFHI T E [ Toorament oo nd Specve — e

e g / onosphere G7em -5 om
%o MEEMOMLIRITTBREFOR | e ety m;;;mz
roposphere (Wet and Dry) om o
% 547 L C. PARISIOD J VB A% [oesommetnnes = 2o
~ . . Skewness Bias 2cm 2em
BERTOMEEEREERIDOL IITIRL 7, o Som zem
Total RMS Height Accuracy a3 c:::tnl:a din © c;{\-:;radw

GNSSROWIgE & 3 n a > &7 b Bk
DANR—=ALyHF L LT, &E20-100km
@ near-space 2 platform/sensor % & <
NESTRAD (Near-space Tsunami Radar ®
A% %, NESTRAD 3 HEAE X T
A AP R RERIC, B 213X20-30 RIS
P % B8 9 near-fleld tsunami % 5 I HRA
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T220DL—F LTV ATATH b,
V—=FD¥—7y b T FF @K
o THl&#Z &5 radar cross section
(RCS) @ %4k (tsunami shadows ) T
Hbo TORCSOEAL (a few dB) 135
EIZHBEIN TR WAL #Pk o orbital
velocity A3 # 1 @ JAl# |2 modulation % 5 %
%728, short surface wave |[ZIEELAE 2
ENb720EEZLNTWVS, Tsunami
shadows % #EAEZ 2§ % Fl gk, SAR.
scatterometer. radiometry {2 & - T 5 »
LEMTE S Z L, KU tsunami shadows
DIEFEERE M OBIE OHEE & BIFEIC R %
H7280, OB E D S L RS
TH5bo
NESTRADD ¥ X 7 2RI RD & B
NThhbo
(a) Platform @ stratospheric airship & &
20km. quasi-geostationary. fEA. H
B o
(b) Sensor C band (5GHz) phased array
radar (real aperture radar or SAR) .
(¢) Coverage Disk diameter 1000km.

6 HbHYIC
3ATHEWNIT T 5 H BB BB S EE
DI & - T, B O E Visea ridge
Wi CHENR L 72 IRRE T1RHE 9 5 tsunami
merge RBE VWO THERENT, Vv
MEDOHESHMICET LRI E
T CHBEEZERTH L, 72, &
ERBEREERO/ATEEICHT 5
BT D feasibility study 2547 bz, &
BHERITORTH T — %, BEETNVRT
historical data % #ETHICIHET S 2 &1

£ . near real time @ positive detection
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PHFF SN D HEDS R SN,

HFV — % @ 479 T i, 3/11E ¥ ©
particle velocity ®/3% — ¥ S HHEOF)
REMBEDZEEY T T VOT VT XA
DOREL, TEERKT22012F04 >~ F
AV T EBIERA L RS s Nz,

201040 F ) ER O L &, KFEE N

T OMICEBE N/ GPSIC & » TRIE
T HEPEAE S iz, MIBGPSIT L
LHBPOE LB OTTH b, ZOH
BREBBEBROY Yy TV — Y EHATT
HEROBEMIP T — TR+ OFK L VY%
ERLTAY P —7 242 LITLo
T KB H# ¥ sensor infrastructure %
WETXZ2L2UFEELDDOTH D,
HEERICHNTE2AR=ZA LV E LT,
GNSSR#ZIBH L 72 R #ED b T
%o ZHIZLEOM 2123 L 72 GNSS5Z
FEBEIC X o T GNSS D ST 2 28 L
T B OWE EEZ FHI 58 LW
FiETH S, GNSSRIZHFH LY E— b
VYV ITEMELTHEAEIN TS, £
72, tsunami shadows % % — 7 v MICHE)E
AT ABELMESIN TS,
SHH BRI T2 L — S BEESORE
BT A E L DI L—F OO
ST B BB RIER Y 2 7 A~OHLY
ATV THRET %,
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