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Maeda and Heki. (2014) succeeded in capturing sporadic E (Es) over Japan two-dimensionally, using the observation of Glob:
Navigation Satellite System - Total Electron Content (GNSS-TEC). While the GPS is originally used for the crustal deformation
monitoring, Interferometric Synthetic Aperture Radar (InNSAR) is another space geodetic technique that allows us to detect crust:
movements. SAR transmits a microwave pulse and receives the reflected pulse while a target on the ground is in the beam |
using an antenna on the platform like aircrafts and satellites, so that it can implement virtually a large aperture antenna an
can create high-resolution images. InSAR can detect crustal deformation signals between the two acquisition dates as a tw
dimensional image by taking the difference of the phase data of the SAR images. Like GNSS carrier phases, ionospheric effe
sometimes appears on the INSAR images. The lower the used microwave frequency, the more notably the ionospheric effe
appears. Hence, a satellite using L-band microwave like Advanced Land Observing Satellite (ALOS) is advantageous to dete
ionospheric phenomena. If Es can be detected by INSAR whose spatial resolution is higher than GNSS, we can understand
spatial structure in more detail and help to clarify the generation mechanism of the Es. In this study, we aimed to detect Es ove
Japan by INSAR.

First, we chose the dates whose critical frequencies of Es (foEs) were more than 15MHz at ionosonde in Wakkanai, Kokubunj
and Yamagawa in the morning in 2006 through 2010 from May to August. Second, we chose the data of ALOS/PALSAR whose
observing areas and dates are as close as possible, and generated INSAR images. An interesting phase shift appeared on or
the images, the pair of March 28, 2009 (Master) and Jun 28, 2009 (Slave), and it had northeast direction slope. Although th
entire shape could not be imaged due to the sea surface, we could observe four patches; the spatial scale of each patch is ak
20km. Converting this phase shift into TEC variation (dTEC), it turns out that dTEC=0.44TECU, which is close to when Es
appears. However, we could not identify the altitude in the INSAR image, and thus we used GNSS-TEC. As a result, a similal
signal was detected near the place where the phase shift appeared on the INSAR image. We could identify the altitude of tf
signals to be 100km. Therefore, it turns out that the phase shift on the INSAR image is caused by mid-latitude Es.

At present, ALOS-2 which is the successor to ALOS is operated. We chose the data of ALOS-2/PALSAR-2 in 2015 from May
to July in the same way as above. However, there were no data observed the same area by the same observing mode to gene
INSAR images. Therefore, we could not get INSAR images. On the other hand, we could detect Es by GNSS-TEC near the are
and the same time observed by ALOS-2 on each date, May 20 and July 24.

Maeda and Heki (2014)id Global Navigation Satellite System - Total Electron Content (GNSS-TEE)\ 5 Z & T, T
NFETENE OB TUNBHIE N> TAAEEDART T v 7 E (LR ES)E Xt HEZ % T LIS L
7z. —7, GNSS& [FIRRICHIRAEINEZ B & Uz FHAHEAIC Interferometric Synthetic Aperture Radar (InSAR)
H3. SARIIIZELHEZRED T Ty hh— LS niT7 V7 FHERAVT, i Ex2—2y RHBE—LOHICAD
B HEPORF 22 TED BT LT, REMICKZZMOEDY V7 FH2FBE L, @nfReED L — X —lif§z Lk
I 5HEMTHS. INSARIZE L2 ~DORHAICEIIE N7z SAR DA T — X D7 S TSI X > T, DO
DM = 7 B Z HICER E UTRIBT 2H0iTH 5. INSAREIRIC & EBHE O ENENS Z EMNHD, T
NI Lo~ A 7 a O EMRANME £ X D BEICHIN, Advanced Land Observing Satellite (ALOS) ALOS-2 D
X9 7% L-bandD~ 1 7 0z i 7 2 X BB O BIR OMHICEFI TH 5. GNSSICH L TZEM2 fiREETHE S INSAR
T EsZM TENL EsDZEM D iZ K OFHICHIS T e TE, TNETHRHEETH - 7z EsOFE A K = X Lfi#HD
TFFICE D LHARFEND. A TIIHA LEZED Es’z INSAREZHWTHIET 22 L2 HNE L.

F£9, HEN - [1/95F - (DA A /Y 2T 20064720104ED 578 H OIS Es DEFSE 4L foEsHY 15MHz 1L
bEotzHZEREAR. XS, BIIHEE & BIRGATAHKE S 72150 ALOS/PALSARD T — R 258 ATE. 3RV EshEN
TWHD S 5 20094 6 H 28 HIC DWW Tlid PALSAR {4 (Path:72, Frame:292072950)1S 5 N7z & V> 7z DT,
TN Slavelfifg & L, [A U Path/FrameC EsH N TV a0 PALSAR [ (20094F 3 A 28 H) 7% Masterifif & U CTfE
B U7z INSAR H/RIC BN MIHIZ LB . LR mIcEE 2 RS, 2EOBIZEE NiETRYINTHE D Thh
S5VH, 4008y FHRRTEN, 1 DDy FOREEZI 20kmIEETH -7z, TONHELE TECZ L& (dTEC)
IR LTz T A, dTEC=0.44TECUL x5 7z, THUE, EsHHALTEED dTECICIIVWMETHS. LA L, InSAR[H
Gh 5 TIREEDHHRMNTER. Z T T GNSS-TECZ W TN Liz& T 5, GNSS-TECY v 7" CT% INSAR T
NMHZEDBEN TG HEICH X 5y 7 F VBRI E N, @ER 100kmERFET ST ENTER. Ko T, MifZE
b LR ESTH S &hbnD, InNSAR THHEE EsEitld 5 LN TE k.

BIE, ALOSITEMAZEIELTED, ZO%MKETH S ALOS-2EAINTWVS. il &R UAIEIC KD 20154 577
H®D ALOS-2/PALSAR-2DT—Z Z# LTz, UL, InSAREGZIERT % 128 D[E CERHITEEZ 7 € — Rt
BUIeT—2h7%<, INSAREIGRZ(ESDZ ENTEHRWVIREETHZM, 5 H20HE 7H 24 HDOZNZND ALOS-2D



BUARFZ T GNSS-TECY v 7 Cld ALOS-2 OFRIfE I EsZRE T 5 &N TET.



