FEXFRREVE-— VDV UITHR
CEReS trA— Za—ZLA— 202053 A
BT -BRBRUE—bEVVUITHREUE—

Newsletter No. 172 (ASOREBL 15 1)
Center for Environmental Remote 1P : T263-8522 T3 BRXIFLER 1-33
Sensing, Chiba University, Japan ~ Tel: 043-290-3832 Fax: 043-290-3857

URL: http://www.cr.chiba-u.jp/

Bl EREFET RT Y A IJISS D4 Bl

CEReS = =—2 (2019 4£ 11 A5, No.168) THIzx LF L7= L 512, IJJSS2019 (Indonesia-Japan
Joint Scientific Symposium)7s 2019 4& 11 A 14 H~15 H, A > FR¥ 7O ETRHEES N, A
YRRV T . BARERLETAEENLHK 230 AOBMNHY £ L, A4F 11 HITiE, TERETH
10 [E10> TJJSS 23 B S v E T, 2004 RIS T DIRFEICH SN TEE LR, 1V RxRv T
DO OSIMRFOEEMM - T, 2019 FnoJHIE U THEFRET L L2 £ L,

1st IJJSS | October 2004 Chiba University —
2nd [JJSS | September 2006 = University of Indonesia SC‘Ln:‘?;sga;[‘a%i?“l';lgl?“‘ 2004 SFRAE,
. . . e ElROTOv
rd P 2 . .
3rd JJJSS  September 2008 = Chiba University - @ | & —= o0
4th IJJSS | October 2010 Udayana University BT,

s S © W ZHilh s
5th TJJSS | October 2012 Chiba University _"; ﬁ B0 B A8
6th IJJSS  October 2014 Gadjah Mada University ® ) HLE L

7 ) of‘,\
Tt IJJSS | November 2016 | Chiba University Qo B | & Zé%;?gﬁ_
Nedl s R °
8th IJJSS | October 2018 University of Indonesia i \ /
9th IJJSS | November 2019 | Udayana University

5510 FIOFLE KRR 2 THERFTHRET ORI, B 1 RIOT 2 RY T AR LRFORLE 2 THERT

95 (2004 4E 11 H 1 BEAT) 20 FRtllisfi L TR E -0 e BunE 1, (AT Z20)
FRI6ELLA 10 (JEA) EIL kRN TEXFRER 125

FEK, 12 KRS TAEDEBARRE

PP S BN - F G e P 125
TR GEETRAERR SIS EEME 126 3
FRIZTEERFZREEFEOHE - Eik -
é%%iﬁﬁa crrairasssssssasieas e e | 27
5 = - --128
2 oK K/ OB - 130
= ® o -+130
EIAZEATEAY SEHERS WI5F A o 130
FE T g = R e e 132

(18 -150 5&47)




(v Ry T7—HAAR EFERFEY R Y T A 2004 (1JJSS04) | 2855 10 A 20 AN E 22 HETO
3 HM., TERZIRLESEESL L LTS, TERELA U RRUT RFL, 1997 FITKE
WAL E A ffifG. THE T, BE - PRERR. FAERMR, HRESEETLRNR Y, FICAR
B2 OB CRMFEEEBATE -, SRIOY VR T AL, 2003 4 8 ., THERFEEGEEDA VK
R T R RRI, EERILFE S R DT ADORENRE L, TERT: L L THID TORFRAZH H
ERREOF T VRV T Lol

(GH) fEhbEA— MikZE R, Sutanto Soehodho 1 > K3 U7 KZFRFIFER, Il —TFHERFE,
Abdul IrsanBEH A > K3 7 kil Zuhal A o R3R 27 KFETHDER. ER1E BRI 2R E  Rinaldy
Dalimi £ > R 7 RFLFEE

WIBOBSATIFEEA A > FRUTREDHFEO S & BIFEENSBRENRS V. Ok, FEBlGEH
IZBlEFEE, FHNAD 2 BHRICED SARLETL—F—ROZOIGH, Y7 74 N—i@F, [F50EE, H
GRS, =Bk, BV ay, YT hara—T 4 0 FHEE VE— Ry 7L GIS,
EWEFZOT =T VT T T R EOE TR 80 4 O NEERENMTOIL, 2R ETO
R EFE LEWVER Lo, £, A B, TERPUSHR O LESNEM SNz, s
Wiz o T, MRPREHICE OAREBILFE S VR Y T LOMKGEIBIE, JLRFZED 8 OHEEDITH,
A2 KRR TICEBERE OIS V&2 BIET 2 L3R Sz,

KR LR, A2 FRVT RFEORIFE (BEHY), LFEHELZIICO 16 L2 ORGELEE
LB ELZ 10 7 [EH 150 L3 LT,

Bl ZE BHTLSZTEWEYT Il
~ CEReS 4, RERBABEIZFRESHE ~

JE— by LS a— A HAED B XA GEREFRETTR) AR e A o
RO REEEAZZH LE L, BOOEMENTEY £F0T. TES L L bIc S8 LET,



I am humbled and honored to receive The Dean’s Awards for Excellent Academic Achievement 2020 at Chiba
University.

I obtained the MEXT scholarship in 2015 and learned Japanese for almost 1 year in Preparatory School for
Chinese Students to Japan. And then I came to Japan since October 2016 and began my doctoral career since April
2017.

My doctoral research mainly focused on winter wheat which is the main crop in the North China Plain. Planting
area and phenological events of winter wheat are essential parts for estimating yield and water consumption.
Therefore, in order to achieve the sustainable development agriculture, I studied the characteristics of winter
wheat planting area and climate factors (changes in temperature and precipitation), human factors (socioeconomic
conditions, reduction of natural resources, etc.) affecting changes in winter wheat planting area. On the other
hand ,I also studied phenological events of winter wheat and the impact factors.

Although doctoral career for 3 years was tough for me, I feel very glad for obtaining this award. I really appreciate
Professor Akihiko Kondoh and Assistant Professor Wei Yang for supervising my doctoral research.

In the future, I would conduct further related research after returning China and hope the research would be useful

and meaningful in environmental remote sensing.
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NAGAMINE URATA, Development of Mesh Parabolic Antenna for Microsatellite onboard
Katia (15 3% 954 #747) Circularly Polarized Synthetic Aperture Radar
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WAHYUDI, Development of Wideband Circularly Polarized Pyramidal Horn Antenna for
Agus Hendra Microsatellite onboard Synthetic Aperture Radar
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e HEEL (JT, Yaqi) Polarimetric Synthetic Aperture Radar Image Processing and Applications
* 1) for Earthquake/Tsunami Damage Assessment
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Variation and Causal Factors of Planting Area and Phenological Events of Winter Wheat
in the North China Plain
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Radiometric calibration and validation of GOSAT/TANSO-FTS thermal
Fri UK infrared spectra
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Cloud Type Classification Using Split Window Algorithm: Application to
BABAG, Purbantoro Himawari-8 Satellite Data in Comparison with MODIS data
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ONG PRANE, Lidar observations of near-surface environment — optical properties of
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Nasucha , Mohammad | Computational and Experimental Study on the Scattering of Circularly
Polarized Electromagnetic Waves
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Sitompul, Development of Wideband Circularly Polarized Antennas Onboard Small
Peberlin Parulian Satellite for Ionospheric Observation and Communication
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X ¥ A bV : Development of Mesh Parabolic Antenna for Microsatellite onboard Circularly

Polarized Synthetic Aperture Radar
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X ¥ A4 Vv : Development of Wideband Circularly Polarized Pyramidal Horn Antenna for

Microsatellite onboard Synthetic Aperture Radar
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In recent years, research and educational institutes in various parts of the world have developed
synthetic aperture radar (SAR) of linear polarization onboard small satellites. Chiba University is
developing a small satellite with high accuracy and always observable circular polarization SAR
(CP-SAR). A circularly polarized SAR sensor can suppress the influence of the Faraday effect in the
ionosphere with respect to linear polarization, and respond highly efficiently to the shape and
attitude of the object without being affected by the attitude of the small satellite, so Images of
accuracy can be obtained. In order to realize this small satellite CP-SAR, in this research, we
investigated various stepped septum polarizers andproposed a pyramidal X band circular
polarization horn antenna for small satellite SAR. This antenna can be used for small satellites,
unmanned aerial vehicles,aircraft, etc.A binomialdistribution function, a Poisson distribution
function, and a Gaussian distribution function were used for the shape of the septum polarizer. The
simulation and measurement results were compared to confirm that the required specifications
such as gain of 7 dBic or more, axial ratio of 3 dB or less, and frequency bandwidth of 800MHz or
more were satisfied. The results of this study contribute tothe development of SAR sensors for small
satellites.
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X ¥ A bV : Polarimetric Synthetic Aperture Radar Image Processing and Applications for
Earthquake/Tsunami Damage Assessment
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Polarimetric synthetic aperture radar (PolSAR) data perform excellently for earth information
exploration. In this thesis, both the PolSAR image classification technique and the application of

PolSAR image for earthquake/tsunami damage assessment are introduced. Firstly, an unsupervised



classification method for PolSAR image is presented and discussed. This algorithm employs the
sparse representation theory. Based on the designed energy function, a kind of iteration
optimization algorithm is proposed for class labels and dictionary updating. Three airborne PolSAR
datasets are tested. Comparison with supervised and unsupervised algorithms verifies the excellent
performance of this classification method. The PolSAR image can be applied for disaster monitoring
to obtain fast and accurate detection results. Two kinds of earthquake/tsunami damage assessment
methods are also introduced in this thesis. The first algorithm gives the damage level assessment
result, which employs the two data obtained before and after the event. An index is designed based
on the valid polarimetric features’ change before and after the disaster event. Based on this index,
accurate damage level map can be created to show the severity of building damage. Both the
Tohoku earthquake event and the Kumamoto earthquake event are analyzed to test the validity of
this method. The second damage assessment method is based on a single post-event PolSAR image.
This unsupervised algorithm does not need prior damage information for training processing. It
considers the complex damage situation that damaged buildings may under large orientation angle.
All urban areas are classified into four categories, and all the damaged buildings can be figured out.
This algorithm is tested by analyzing the Tohoku earthquake event. The comparison with the
supervised method shows its superiority.
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#R3C ¥ A bV : Cloud Type Classification Using Split Window Algorithm: Application to Himawari-8
Satellite Data in Comparison with MODIS data
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Precise cloud classification is crucial for a better understanding of meteorology and climate science. Because of
the short interval of data acquisition, the data provided from the AHI sensor onboard the Himawari-8 satellite is
suitable for analyzing the temporal variation of cloud systems. This research aims to investigate the applicability
of the split window algorithm (SWA) to extract cloud type information from Himawari-8 imagery around the
Japan area. First, the most appropriate band combination is sought among the thermal infrared bands of AHI, and
it is found that the pair of band 13 and 15 (SWA13-15) yields the best result of cloud classification when verified
using the space lidar (CALIPSO) data. Second, a novel cloud detection scheme is proposed for both daytime and
nighttime AHI images. We apply the SWA also to MODIS images, and the resulting cloud mask and classification
are verified against both the MODIS standard product (MYD35) and CALIPSO data. It is found that in spite of
the relatively simple scheme of SWA based on four
threshold values, both MODIS and AHI results capture the essential characteristics of clouds reasonably well,
though a broader spread of brightness temperature difference obtained with AHI (SWA13-15) can lead to more



consistent results for cloud-type classification than SWA31-32 based on the MODIS sensor. Thus, the results
presented herein will be useful for implementing near real-time analysis of cloud features from Himawari-8/AHI
imagery.
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X ¥ A4 b v : Lidar observations of near-surface environment — optical properties of
boundary-layer aerosols and dynamics of dusts, sea surface waves, and a mist
vortex
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Lidars are useful for studying various environmental parameters, though ! ==

their applications have mostly been made for targets in the middle to high :
altitudes. In this study, different types of Mie scattering lidars are utilized to
characterize the temporal behavior of near-surface targets. First, the
one-month operation of a near-horizontal, 349-nm Mie lidar provides data
on the diurnal response of aerosol extinction coefficient to relative humidity

(RH) and other weather parameters in the boundary layer. Also, the

temporal change of single scattering albedo (SSA) is obtained by using the
data from ancillary ground instruments. The result of our campaign in
November 2017 reveals that aerosol growth during the deliquescence phase is more readily observed than the
efflorescence phase. The decrease in SSA before the deliquescence RH is found, which can be attributed to the
shrinkage of aerosols with soot particles. Second, we have developed a light-emitting diode lidar operated at 385
nm that enables fast acquisition of 4 Hz (100,000 pulses in 0.25 s) for attaining a better understanding of the
dynamics involved in ambient dust-surge and sea surface waves near a coastline. Also, when applied to an
artificial mist vortex, the analysis of backscattered intensity quantifies the wave motion in detail. Thus, the
achievements in this study have demonstrated the novel capability of Mie scattering lidars for measuring both

long-term and fluctuating behavior of targets in the near-surface environment.
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