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(Title) Development of FPGA for Microsatellite onboard Synthetic Aperture Radar
(PI) Kazuteru Namba, Graduate School of Advanced Integration Science, Chiba University
(Abstract)

Signal processing for unmanned aerial vehicle (UAV) with circularly-polarized synthetic aperture
radar (CP-SAR) uses high-speed FFT computation for large amounts of data. So, it is strongly
required that signal processing system for CP-SAR is constructed on field programmable gate arrays
(FPGAs) providing high-speed parallel processing and not traditional digital signal processers
(DSPs). In the past years, we designed a SAR image processing system on an FPGA (XC6VLX240T)
board; we ensured that the designed system was capable of process CP-SAR image (which was
previously stored in the FPGA board) with required high accuracy. In this year, we discussed
communication between the FPGA board and AD converter considering the case where CP-SAR

1mage data were sent from antenna and not previously stored.
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(Title) Development of Electron density/Temperature Probe (TeNeP) to be accommodated Tiny
satellite “GAIA-T”
(PI) Koichiro Oyama, National Cheng kung University/ International Center for Space Weather
Study and Education
(Abstract)
One plasma probe will be installed in Chiba University satellite named GAIA. The probe was

invented to measure both electron density and electron temperature at the same time, which can be



accommodated in a tiny satellite such as 10-20kg. Since the probe was newly invented, still detail
performance needs to be checked. Before we install in satellite. By using a large Chamber (diameter,
2m; Length,5m) which is located at the Institute of Space and Astronautical Science, JAXA, we
conducted various experiments. Main items are; (1) effect of capacitance which feed high frequency
to the probe, on the measurement of electron temperature and density. (2) Effect of earth magnetic
field on the output signal, by changing the angle between geomagnetic field and electrode which
is used for the sensor of the instrument., and (3) effect of conductive area of satellite which tiny
satellite uses as a counter electrode. We also conducted a measurement by using impedance probe,
and compared the results obtained with a newly developed instrument. We confirmed that a newly
developed instrument gives reliable data and that the instrument works even conductive surface area

of the counter electrode is comparable with electrode surface.
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(Title) Validation of satellite product estimation algorithm using climate model simulation data
(PI) Masao Moriyama, Nagasaki University
(Abstract)

The values of elements calculated by the model are physically and bioecologically consistent
each other in the model. By comparing satellite data with model data, the mutual verification
between satellite data and model data and the investigation of physical and biological mechanisms
can be achieved. The physical-biological relationship can also be investigated. We have continued
verifications on the physical and biological elements. In this fiscal year, we performed a case study
about the see-saw oscillation between South America and Africa. The anomalies of precipitation
calculated by the model and those of CMAP were positively correlated. Negative correlation was
seen between the precipitation anomalies in South America equatorial region and those in Africa
equatorial region. Negative correlation between South America and Africa was also seen in the
anomalies of NEP by the model. The results by the model show that correlations exist between
the NEP anomaly and the soil wetness anomaly and between the NEP anomaly and the surface
temperature anomaly. From the above analysis, general relationships were found out among the

changes of precipitation, NEP, soil wetness, and surface temperature in these regions. While the



satellite data is the validation data for the model, the model results are useful as the relative
information for the validation of the global scale or regional scale products of satellite data estimated
separately by each algorithm. We will prove the capability of mutual verification of satellite products
and model products furthermore and will establish the method of understanding the earth system

using the products synthetically.
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(Title) Development of a gas visualization system using infrared absorption techniques
(PI) Toshihiro Somekawa, Institute for Laser Technology
(Abstract)

A theoretical simulation was performed to evaluate the required laser parameter for monitoring



the methane (CH4) leakage. It is proved that we can detect a plume of CH4 (10ppm) from 50m away
using laser system of 1653.73nm central wavelength operating at 1kHz repetition rate, 1md pulse

energy, and 10ns pulse width.
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(Title) Effect of the surface albedo in short wavelength domains on the measurements of
tropospheric ozone and other constituents

(PI) Katsuyuki Noguchi, Nara Women's University

(Abstract)

We discuss the effect of the uncertainties of UV surface albedo on spaceborne tropospheric ozone
measurements over China by comparing the radiance changes (weighting functions) of ozone and
surface albedo in the Huggins band. We utilized a radiative transfer model, SCIATRAN, to simulate
the atmospheric radiance observed from space, assuming realistic scenarios including ozone, which
1s simulated by a chemical transport model, and the surface albedo, which is taken from OMI
measurements at the wavelength of 328 nm, in two regions of China, the Central East China (CEC,
110-123E, 30-40N) and the East China Sea (ECS, 125-129.5E, 29-33N). Results show that the
uncertainty of the UV surface albedo expected from the OMI measurements is about 20-40% for
the CEC and about 10% for the ECS, respectively. Based on the uncertainties of the surface albedo,
we estimated the effect of the UV surface albedo on the tropospheric ozone measurements by using

weighting functions (Jacobians) of ozone and surface albedo.
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(Title) Disaster Reduction Countermeasures in Metropolitan Discriminated High Risk Ares
(PI) President of Remote Sensing Environmental Monitor, Inc.
(Abstract)
Metropolitan areas face direct-hit type of South-Kanto, Tokai-oki, and Tounankai plate-sliding.

This study evaluates life-risk potential and significant districts of hazard using population density,



walk evacuation distance, wooden-house percentages derived from satellite-based land-cover
classification. The author proposes Tsunami Prevention Hill, which is designed for multi-objective

uses along the coast of Kamakura City.
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(Title) Geohazard Monitoring Using Satellite Remote Sensing Data
(PI) Katsumi Hattori, Graduate School of Science, Chiba University
(Abstract)

To reduce the effect of strong geomagnetic activities such as geomagnetic storms, the TEC data
of 2 days after Dst index exceed-60nT were excluded in previous statistical studies of earthquake
related TEC anomalies. Actually, the influences of a magnetic storm on TEC variations depend on
the intensity and onset time of the storm. In this study, to clarify such dependences, we applied
classification analysis method to the storm data (Dst) and discussed the response of TEC variation to
each type of storm.

We picked out all the 294 geomagnetic storms during 1998-2013, and classified them into 3 types
according to its magnitude and 4 types according to the onset time (local time). We checked the TEC
data from 2 days before till 5 days after the onset of each geomagnetic storm. A bootstrap method
(10,000 times extraction) is used to calculate the average variation of the TEC for each type of storm.
The average variation can be regarded as an average response of TEC to the related type of storm.
If the average value of TEC exceeds the mean+2¢ threshold, we consider it being affected by the
storm. By this mean, we could find the accurate period affected by each type of storm.

We employed the results obtained above to remove the TEC data associated with geomagnetic
storms. Next we performed statistical analysis of the TEC anomalies possibly associated with large
earthquakes in Japan area during 1998/05-2013/12. There are statistical significance of TEC anomalies
1-5 days before and 16-20 days after M >=6.0 earthquakes. The significance of pre-earthquake
anomalies is consistent with the results reported by Kon et al., 2011. The significance of 16-20 days
after earthquakes may be due to aftershock effects of the Tohoku earthquake. To remove the influences
of any per- and after- shock effects, we proposed a new method which considers ‘isolate EQs’ only.
‘Isolate EQs’ are earthquakes which is unique in a 61 days window centered by the day of the EQ. The
result shows there are clear high possibilities of TEC anomalies 1-5 days prior to M >=6 earthquakes.

Finally, we used the Molchan’s error diagram to evaluate the efficiency of TEC anomalies for short-

term earthquake forecasts. The results indicates that the predictions based on TEC anomalies are



better than random guess (Poisson model), which suggests that the TEC anomalies contain certain

precursory information of M >=6.0 earthquakes.
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(Title) Detection of topographic changes and re-vegetation in landslides using UAV (Unmanned
Aerial Vehicle) and SfM (Structure from Motion) method

(PI) Hitoshi Saito, College of Economics, Kanto Gakuin University

(Abstract)

In the last few years, SEIM-MVS (Structure from Motion and Multi View Stereo) photogrammetry
based on photographs taken from UAV (Unmanned Aerial Vehicle) has attracted a tremendous
amount of interest for the creation of DSM (Digital Surface Model) and other morphometric
products. The purpose of this study was to detect temporal changes of topography and vegetation

around shallow landslides using UAV and SfM-MVS photogrammetry. Study areas were Sensuikyo



area (1.2km”) and Saishigahana area (0.06km®) around Mt. Aso where many shallow landslides
occurred due to heavy rainfall in July, 2012. We conducted a field survey using UAV on October 2014.
We then interpreted the photographs, and analyzed the topography of landslides comparing LiDAR
based DSM on 2004.

As the result, we obtained ortho-photograph and DSM with spatial resolutions of 4cm and 10cm,
respectively. In the Saishigahana area, 20 landslides (20~4,600m”) occurred, and ratio of total
landslide area reached 30 % of the area. These landslides tended to occur in a specific slope which
had 40 degree. The landslide depth was around 1 m, and the estimated total landslide volume was
0.9~1.7x104m”’. In the Sensuikyo area, 300 landslides (10~10,000m?) occurred, and the estimated
total landslide volume was 1.1~1.4x105m’km®. The distribution of landslides was not uniform
in the Sensuikyo area. Our results indicated that topography and past landslide history affected
the landslide occurrence. Vegetation intrusions into the landslide area were also detected in both
study areas. Further study is necessary to detect temporal changes of topography and vegetation of

landslides based on multi-temporal ortho-potographs and DSMs.

(=)

EE, INBIUAV (EEAMZEHE) X Structure from Motion/Multi-view Stereo BERIDHEMMICE Y.
LRSS ICERBREDRZZREBR OGN JREL R 2T AMRDBMIE. ChSDEIMEZALT,
NNERIZEMEAD TOMEEL EBEZLEZBASNCT B ETHD, MERHFE, 20125 7 BICEWIC
KU BHRONBRIBHIREL 2. FMELBIOMWEEE (1.2km*% K1) &LEF 7 87E (0.06km?
El8) THD, AMRTIE. 2014F108ICRMAET LTV, NEDAEBH TOREZRERE. SHEE

Differences
(2014 - 2004, m)
m >2
21
E1-05
[]05--05
05--1 ;
-2
-2

1. WWBHRDPZER & 20045F~ 20 14F THDSMDES



A & I LICRE T 2R B SR o T,

ZORR. ERRBEAIcmOTIVVERE. 10cmDDSMMNESNT-, WEHIETIZ. #I300&7F THI
BEHEE (&FEE10 ~ 10,000m*) HEEL Tz, NERIERERIND2004%F & 20 14FEDMF % LLE L 1=
ECA (®1), #HESNBIWEESIE, 1.1~ 1.5X105m° / km’TH>Tze EF 4 B TIIRTARIE
HY020M8 (&EEIE20 ~ 4,600m%) REL. LHRIZEBIEHITADNDI0 %IEL fo RIEAREILFIE
FH40° ORBTZIHHRLEL. ZOFHFRF05 ~1 mMEBETH 1 £, HEISNBTWEESIS
0.9 ~ 1.7X104m*TdH > oo RBEHBOREBEDOAHICILEVNASN., HFERGLBEDRBERE
REBENSGZEU-TUREMNTREB INT, FEELDOMBICEVTEH. REHEBEORELNSH2ENR
BUT22014F(CI13 % < DRI BAEM TRREDBALA SN, 5% HUAVIC LB EZERBIKGOES%
ML, ZEROT - 2BV THEELEEEE L EEELT I ENRETH B,

REBS P2014-1

MRRE K L—F—BALBEBERT — 5T & D KRFIEEDRE
mERE (R ATHE (BREXRFZHEZL)

BEHE AMRA

(Title) Analysis of volcanic eruption clouds based on optical and radar observations and satellite
image data

(PI) Kisei Kinoshita, Kagoshima University

(Abstract)

Ash eruptions of Aso volcano in central Kyushu, Japan, which started on 25 Nov. 2014, have
been recorded by the web-camera system located at 3 km west of the crater, and the flows of its
ash clouds have been analyzed by using MODIS satellite image data. As for Sakurajima volcano in
southern Kyushu, with strongly increased eruptive activity since 2009, multi-point automatic image
recordings including NIR mode and fish-eye view have been continuing. Combined data of them
with manual photographs in 2014 concerning notable eruptions exceeding 3 km above the crater and
dominant patterns of westward flow were analyzed and presented in the internet-web. Furthermore,
the eruption clouds in 2013 were analyzed by constructiing image data of operational weather
radar located 10.7 km SSE of the crater, and compared with optical image data so as to clarify the

sensitivity of the radar observation of ash clouds.
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(Title) An Observational Study of BRDF at Forests Using Small-Sized UAV in Relation to the
Seasonal Variation of Their Phenology

(PI) Hiroshi MATSUYAMA, Department of Geography, Tokyo Metropolitan University

(Abstract)

A new vegetation index named Normalized Hotspot-signature Vegetation Index (NHVI), was
proposed for a better quantitative estimation of leaf area index (LAI) in comparison with the
remotely-sensed Normalized Difference Vegetation Index (NDVI), especially in the boreal forest
(Hasegawa et al., 2010). This index is calculated by multiplying HDS by NDVI. The index termed
HDS is calculated from the difference between the strongest vector (hotspot) and weakest vector
(darkspot) of the reflectance. In this year, we conducted BRDF observations at two larch forests
at Mt. Yatsugatake from April to June, 2014. These two forests are contiguous, and have different
growing stages. We used BRDF observation system using small-sized UAV (Unmanned Aerial
Vehicle), which we made up last year. Then we tried to reveal the seasonal change and difference of
BRDF between matured and younger forests, using observational data and semi-empirical BRDF
model (Ross-Li model). Ross-Li model was used to set common solar conditions of BRDF data.

As a result, HDS decreased towards summer. This result was different from one that we observed
from 2007 to 2008 at the same site. The difference may be caused by observing anything but targets
because of wide viewing angle of the radiometer, or slightly different azimuth observation angle
conditions from principal plane which has the hotspot and darkspot. In the next years, we will
improve the observation system to solve these technical matters of BRDF observation. Then, we will
consider the relationship between surface geometric structure of vegetation and BRDF, which is the

main theme of this study.
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(Title) Relationship between the internal structure and the water content of developing cumulus
(PI) Tamio TAKAMURA, Chiba University, CEReS
(Abstract)

The objective of this research is to make it clear the structure of cumulus/cumulonimbus appeared
in the Boso Peninsula area using a ground-based observation system including a cloud radar.
The sites of the intensive field campaign were set around a border area between Chiba City and
Ichihara City where the central site has a W-band cloud radar (Falcon-I), a microwave radiometer
(WVR) and so on, with three other sites arranged in a triangle formation of observation. Also
clouds appeared over this area were monitored using a X-band radar and cloud cameras installed
at the National Defense Academy in Yokosuka. The observation data have come only small types of
cumulus, not so well developed ones, during a period of end of Aug. to mid-Sept.

Although the cloud situation during the campaign was insufficient for analysis, some suitable
clouds were sampled and analyzed including former accumulated cloud data in the past experiments.
The Falcon-I data were analyzed for the Doppler pattern in the time-height section of the clouds
as well as the intensity. As a result, its pattern is very interesting for understanding the cloud
development and extinction status with particle motion. A liquid water path observed simultaneously
by a WVR was compared with one derived from Falcon-I data. These results show that the cumulus
has strong non-homogeneity in time and space, as expected. This rapid life cycle of cumulus suggests

the importance of comprehensive observation with an internal detailed structure.
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(Title) Development of system for sensing of CO, on testing UAV for CP-SAR
(PI) Hirokazu Ohmae, Sentencia Corporation
(Abstract)

The primary purpose is the ground verification of sensor for CP-SAR. In addition, when the flight
of the test UAV, in order to take advantage of the benefits other observations can be performed, we
studied to develop a sensor other than the camera observation. In recent years, volcanic eruptions
have occurred in Indonesia, at Nishinoshima and so on.

That capture the change of volcanic gas volume and component as precursory phenomena of large
eruption of the volcano has been desired.

In this time, we examined development a sensor to capture the changes in CO,. As a result, we
were able to develop a CO, sensor of body weight 120g.We performed measurements of CO, in the
room, and obtained reasonable values.

In CEReS symposium, we were able to obtain a lot of discussion, comments, and the knowledge.
We will measure the field data at the volcano in this summer. At the same time, we hope to develop
of collaboration technology between this CO, sensor data and volcanic gas detection by the optical
sensor of CP-SAR satellite.
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(Title) Retrieving of both the sea surface albedo and the aerosol optical thickness in the coastal
region from satellite imagery

(PI) Koji Asakuma, Tokyo University of Agriculture

(Abstract)

It 1s difficult to observe the accurate albedo of the coastal area in comparison with the open sea by
satellite remote sensing because various materials are included in the costal sea water. In this study,
the costal water ware classified four materials included open sea water, muddy water (inorganic
suspended solid), phytoplankton (organic suspended solid), colored dissolved organic matter with
two normalized difference index because of application for high spatial resolution and few spectral
resolution in future. These index d,,, d,; were made from the normalized difference of channel 1 (red)
and channel 4 (green) and the normalized difference of channel 4 (green) and channel 3 (blue) and
these index ware combined for calculating the indicator of chlorophyll a density (phytoplankton)
mCe and the indicator of muddy water nCss. These indicator seem to express the real phenomenon

in the coastal area and the quantification of these indicator will be a problem in future.
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(Title) A study on accurate sea ice physical parameter retrieval from SAR data
(PI) Hiroyuki Wakabayashi, Nihon University
(Abstract)

The main objective of this research is to investigate the possible use of synthetic aperture
radar (SAR) data to monitor sea ice in the southern region of the Sea of Okhotsk. There are a
lot of SAR satellites operating in orbit, and most satellites can observe the ground targets with
various observation parameters. We would like to find out the suitable observation parameters for
monitoring sea ice in relatively thin sea ice area. As the results, we found that the VV to HH co-pol
backscattering ratio decreases as the ice thickness.

In-situ data collections on Lake Saroma were carried out from Feb. 25, 2015 to Mar. 6, 2015, which
were simultaneously with PALSAR-2, Pi-SAR-2L, and Pi-SAR-2X observations. We will analyze a
series of SAR data as well as ground truth data (measured dielectric constant of the ice surface) for

improving the backscattering coefficient model for thin sea ice.
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(Title) Development and Implementation of ground-based atmospheric radiative observation for
cloud microphysical parameters

(PI) Shuichiro Katagiri, Center for Atmospheric and Oceanic Studies, Tohoku University

(Abstract)

We developed the algorithm for whole-sky images to estimate the cloud amount from the ground.
This algorithm showed that we had better use several adjacent cameras to achieve the validation of
the satellite retrieved cloud amount by using the cloud amount observed at the ground sites.

And also we suggested that the 3-channel algorithm for the i-skyradiometer to retrieve the
cloud optical properties can be simplified by using the combinations of the radiance ratios and/
or differences. The original algorithm made by Kikuchi et al. (2006) is so complicated to fix the

parameters of cloud. Our algorithm can reduce the complication of their algorithm.
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(Title) Study on estimation of energy consumption by using a parameter of nighttime light intensity
observed by satellite ~ Toward the quantitative analysis of the nighttime light that has been
observed by the Suomi-NPP/ Day Night Band (DNB) ~

(PI) Masanao HARA, VisionTech Inc.

(Abstract)

This study is aimed at carrying out a fundamental investigation for the purpose of providing a
comparison evaluation of sensor characteristics assuming that the use of DMSP/OLS will be stopped
in the near future. We analyzed the power consumption estimate to the luminance information which

is provided by Suomi-NPP/ DNB and referenced this to the measured luminance value (Digital



Number level) of fish-luring lights installed on fishing boats based upon their illuminating power
through a fishing season 2012 to 2013. The analysis evaluated the self-adjustment of the S-NPP/DNB
sensor gain for change of observation circumstances such as observation place, the age of the moon or
the sun elevation. As the result, we have confirmed that the S-NPP/DNB is an excellent sensor with

its performances extremely superior to DMSP/OLS.

(=)
1. BxReBH

HKED S-NPP (Suomi National Polar-orbiting Partnership) $#&C X417-DNB (Day and Night Band)
|ZDMSP/OLS (Defense Meteorological Satellite Program / Operational Linescan System) WX w3
VEMEALUTEYT, ZOMERELKALELE (F1), SO TOMEEM L. SHAIZSE L TOF)
AN TEZHNDT, TNETDMSP/OLSDT—4 D& S REHMRFAN S EEMRFAICEIFTD
e L TV DBBLH D, KAKRTIE. ChETEH TEMRARZZOHLWE T EFIAL THE
T2HDIDEYOERNLGFHEE TS5 2BHEL TS,

2. ERAT—%

AMRTIEZ. BERBEBHTRET ZPEA APV BMD2013FE6 AN52014F18BET (2~5A8
(FE50EA) DIRERFICKY., BEBICHIET Z2BNDS-NPP/ONBOERITF—4%#IRE (R2) L. H2
BRICKWREDHZEDIRBWNT—5 %370 —2 &R, AL, B, SNPPODNBT—4 (3K
EINGDC (National Geophysical Data Center) & WiRt%EZ(F7, F7o. REMEBBERE. BHEMEE
DPRIA AP UM, BEEMA (B1) EESMBD2ENS FNENDRELRDIBEEZIT 1,

% 1. DMSP/OLS & S-NPP/VIIRS DLEEX

Patararbiting Polar arbiting
07-30 and 19:30 overpasses 01:30 and 1330 overpasses
3000 km swath 3000 kim swath , . a
2T — Al
Two spectral bands [vis and TIR) 22 spectral bands "3‘% 2. EFﬁé}ET 9 t EE'J E e
QLS vis Panchromatic kw light imaging DINB panchromatic low light imaging CETL REkE: | mEkE:
- ¥ sAsE~ sRz=E Wi
2.7 km ground sample distance TAZ meter GED sHmE~ TANE
5 kit ground instantarecws feld of view | 750 meter GIFOW TR=E-~ tRnE
- - EREE~ sATE
6 bit guantization |vis) 14 it quantizationin DNB B T T e
Mo in flight calibration In flight ealibration wABE~1H T8 BRERS HEAF
Saturation on bright lights [— HAKE~uASE =
LNAzEB~IRER
Direct brosdcast encrypted Direct brosdcast not encrypted 04¥ 1R 3B~ 1AnE WERF 1. %I:E\EID\A @ﬁ;ﬁﬂ'

3. BRRAE

DRI A AR RDERTDMAENITRAR250kw EEHSNTEHEY ., REMD 100 BHRANL D TRE
ELTWB, AR THI—4 v b EUIEEMAEBDOIAIFTZEFNZEN250kw & 248kw TIEIZE—TH
%, ZZT. COEENREEZFTOERITES—7 v &L T 201356 ANS52014FEN 1 BICNF T
DRIAPICHBSINT-ONBT—I W SBEEBEZHEL. BREPREMEOFDEZT . BEFENICIE. 2
ENEEMDIREDRRS Y HRPOREMB L MBEAN (M2)., ZOEEMDERTDDONE% L
(B3) L. ZODNEBAREL TLWhIE, €A, SIS Bl (BRER REDRARGDNE
BICHLTEI Y74 0BRSS FLBNTVWRETHMETZZ ENTES, A5, HMEXHD ON
B DIESDEEEAL. BRELET—IDES5NBH%EHEL 7=



2. DNBT—#(C70v b LT-EEMDER 3. BEMA. BORADXNHEHE
FUE - 658

4. FRAFER &S

2013F 6 AN 52014FED 1 BICHNF TORBPPICEH INTDNBTF—437o—2 S, BEMA B
ZNZNOREDRRICHDREMBOONBAHELBRERS ST, COBRHMSIE. BEEMA B
(2 —HRENR L, BRELALN, ISICKRNFEE (BE) PABOFEELZIT TORBREEFIERR
Wo ZCTEZOSNDEARNLRRBBERE L T. ODNEDEHAZE T2 Y TV JDRFENH B, I5IC,
RREDBLICHDIERMIE. BHNOEEMEEIFE. NI/ A RPN I—=5w b ELTWVBH. BIC,
BICEBMEDENLH Y. ZOENICEI2QKRTDBEE TRFDENMNKREKFZET DI ENEZS
Nd, ZZ T, OICEALT. CNXTOHODNEIE, FEI3kmOAFEIY AV EMNF. YA IRNDDNED
FYERFRMEE LT,

ULH L. BATRIEY., BEMOERTIZI 4RRENS 2 " 2RENERE L THRAINTVWSC

B 4. BEEMA. BOBRING—Y

M6, REREEITAHBEHE e
©5. BEMA. BORKDREERD
KA

ENSEENYRA Y TIRIERNTDANERKRT BEIEBONBNEEZ, DNEREY R V& MU U RIC
B, BICIXIMNUIRYAXHT T, 5*5, 3*3D3EZAEL. ZOEENRAME. FHE. X
T A7 MEDHAEHE TLHBRIRF 21T o7, 7. @ICEAL TIE, MEN] A<, B2 AL/ 4 X
NP, BEIJERZHDE LT, NWSRBIRSICELET IEEZDESRE YT v L. ODAFE
[C&BHEEIT o0 BELZY—Y v ME, B6ISRUEFEDIAXADODOY v hEH5. BIBEDH
GEZE, TRHENHFBRMRTES MEEEFOEM) DINAEEEL. WEBA1ToT. BR. ODY
YTV IDREIIDODVNTIE, 7T TDOIR VIRV A INEEL TW e PTH, B7~9ITRTEY.
T*TOIRNY I ADEDOFHEERREE LT-HDOHRD [IE5DF) P>, Z2T. DY
YTV IFEREEEMA. BIGERAL TUIB%To7T, BR. WI0ISRT LIS, ZD [IE5DE] (&
H5 ELEARBEREEGEZF >TBREL > T,



[— b e
-r it ¥ L
o E R N :
— Em . . — Am
- -

e x LAGA e T
3
3

TAE

7. BEAAXROEADBE B8, BEAJKKRODANBE H9. BEATXNKROLLHHE

(7 X 7 BEROFHE) (7 X 7T@BEDRKAIE) (7TXTBEDXT 1 P/1BE)
‘_E o * t“'v
r....‘..................................r.t-._.
} I AT . n.-.-.-_-.-.-...-.-.n.-u._-u.:. P
1ai—9 - ® L
| - T ¥ !‘ v - -‘Hl
& L ll* _"t_l’ }’_
e -
. L. wnngiite s & » o
:‘ L P— .- - .\_._.\_._._._.\_.\_ P P P i s i -~ - i
¥ ...-_ b .fr.'l.;..:..kd_...,l......?.f-."n.ll N
LY b ¥ . ¥ LT T

e
B10. FEEMA. BDIHHME
(7 x 7@BRDFE)

5. SR&ICAITT

DMSP TIZBERHT-Y 6 bitDEFLTH 2712 END. FA4FIvIL UMK, BRENGAZ
Ny, BRELCOVTENL—Y a3y EZEHAZ TBICEFAMNRSN TV, LA L. DNBIZZRE

DEREENTAOM/BEER Y., HD. BEDEFLH 14bits &E DMSP DELLLICA Y, KIFICZDMHEEED
[AEAESNT, S5IC, FEIRERET A VABNT VD R—F I Ea1—5 THIHINZ2ZTLEBHT
AAYVFUINMTOhNBEZIETHD, ChICEY, N\L—YarHEIITEXDDE V> J% B OTRE
SR> Tce ULMNULEHS, BREPHRBERED L HHENENDZ EE. /A XBIBLRTRD, £
oo TAVUDRBMTRAwFrIshadl eld, Z0OVZ7 YT 4 HB+DITRIES R & SHAIZSE9 AT
RIEFELWEE, FENFBICEIFTASNIL TLHRIFNISBSBRVRENSLH B,

NGDC TIEDNB DT —# [C DL\ THIFAIEXMODTRANIC K B ARRWE7ZIVTY XLDREFRICEFL
TWBH, ChlE. AARTESNELEROK S B HHEDHLICERT2L00H2HEEZS
. S&IE. SNSDORBICDOVTHEY TIFTWL L,

FEBES P2014-1

ARRE GCOM-C/SGLIt> HIC K 2MEESHEZ IV T XLDORF
HwRE FIE) NIRRT (RRXFKR)

= AL RN - RRED

(Title) Development of the estimation algorithm of gross primary production for GCOM-C/SGLI
sensor data

(PI) Kanako Muramatsu, Nara Women's University



(Abstract)

To estimate gross primary production (GPP), the process of photosynthesis was considered as two
separate phases: capacity and reduction. We have developed the estimation method of GPP capacity
and the stomatal conductance of a leaf for studying the reduction of photosynthesis. It is needed that
studying another vegetation types for applying the GPP capacity estimation method globally, canopy
conductance estimation method for scaling up from a leaf. In this year, we studied the FLUX data
of the mixed forest and woody savanna, and determined the parameters of the estimation formula,
and data availability of Siberia forest for GPP capacity estimation algorithm. And for the reduction
part, the framework was considered how to estimate the reduction of photosynthesis using canopy
conductance introducing the concept of big-leaf model, and the method was applied to the FLUX data
of open shrub. How to make a look up table for this study is the next task of this study.
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(Title) Development of a method to measure forest canopy structure from forest floor
(PI) Hideaki Shibata, Hokkaido University
(Abstract)

This research project tried to develop the measurement techniques for canopy structure of natural
forest ecosystem using the multiple approaches. In fiscal year of 2014, we conducted the detail
measurement of forest canopy using the helicopter with multiple censers under the collaboration with
the research groups of CEReS (Profs. Yoshidaki Honda and Koji Kajiwara) at Uryu Experimental
Forests of Hokkaido University. We applied the integrated monitoring of spectral reflectance image
to determine the spectral characteristics of leaf and tree canopy for the prediction of various leaf
trait of canopy in Tomakomai Experimental Forest. The laser investigation on the forest floor was
also applied in the integrated forest plots of a swamp forest of Uryu Experimental Forest to develop
the 3-D structure of tree community and canopy structure. We also organized the workshop to share
the current understandings and achievement and discuss the next step for our collaborative project
in October 2014 (in Uryu) and February 2015 (in CEReS). The training course of measurement of
leaf area index (LAI) and data analysis (including GIS analysis) of satellite remote sensing for next

generation was also conducted at Uryu Experimental forest.
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(Title) Study for dynamical process of atmospheric compositions in troposphere and stratosphere
using satellite data

(PI) Nawo Eguchi, Research Institute for Applied Mechanics, Kyushu University

(Abstract)

This study aims to investigate dynamical processes of transport in free-troposphere and
stratosphere-troposphere exchange by profile data of long- and short-lived trace gases (e.g., CO,, CH,
and Ozone profiles) in the troposphere and stratosphere.

We firstly analyzed carbon dioxide and methane (CO, and CH,) profiles from GOSAT (Greenhouse
gases Observing SATtelite) TANSO-FTS (Thermal And Near-infrared Sensor for carbon Observation-
Fourier Transform Spectrometer) TIR (Thermal Infra-Red) CO, and CH, Level2 product (the latest
version 01.00). This version data has been validated by using the in-situ observation data (eg.
CONTRAIL, HIPPO) [Saitoh et al., in preparing].

The differences in the distributions and values between day-time and night-time are seen in the
CO, and CH, fields, however, the discussion of the quality is remained because the quantitative
uncertainty is not done yet. Except the difference, the spatial and temporal variations of CO, and
CH, are similar with respect to the previous studies, for example, the seasonal march of latitudinal
distribution, the hemispheric contrast and the minimum values over Siberia and the north part of

North America in the boreal summer.
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(Title) Co-variability of cloud-aerosol-precipitation over the Tropics
(PI) Hiroshi Takahashi, Tokyo Metropolitan University
(Abstract)

We investigate the co-variability of cloud properties (number concentration, effective radius)-
aerosol optical depth-precipitation over the tropics. We used MODIS (MODerate resolution
Imaging Spectroradiometer) monthly statics for cloud and aerosol and GPCP (Global Precipitation
Climatology Project) for monthly precipitation. We focus on the interannual time-scale. Thus, we
investigate interannual variation of cloud, aerosol, and precipitation associated with ENSO. We
conducted composite analysis.

We found that precipitation anomalies were negatively correlated with aerosol optical depth, which
suggests that wet deposition works effectively over the tropics. In addition, aerosol optical depth was
negatively correlated with cloud effective radius, which suggests that the indirect effect of aerosol
was dominant. It was noteworthy that these relationship could be found on the interannual time-

scale. In the future, we will focus its seasonality and regionality.
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(Title) Analysis of CO, and CH, variations by GOSAT and an atmospheric transport model
(PI) Yosuke Niwa, Meteorological Research Institute
(Abstract)

To validate the CO, retrieval by the Thermal Infrared Radiation (TIR) sensor onboard Greenhouse
gases Observing SATellite (GOSAT), we compared the TIR data with mixing ratio data obtained
by aircraft observation, CONTRAIL, and from the atmospheric transport model, NICAM-TM. The



atmospheric transport simulation by the model is conducted with surface CO, flux data that are
already optimized by surface and the aircraft observations. Therefore, simulated CO, mixing ratio
values can be considered realistic at least in the vicinity of observation points. First, we found that
the TIR data tend to show significantly large positive vertical gradient compared to the modeled
one in the tropical zone, indicating negative bias for the mid-troposphere in the TIR data. After
correction using vertical aircraft data over airports, the TIR data got close to the model data in the
low latitudinal zone (25°S-25°N). However, The corrected data show negative vertical gradient for the
summer season in the mid- to high-latitudinal zone (40°N-). Considering the fact that surface CO,
mixing ratios get lower than those in the upper air due to biosphere photosynthesis in this season,
the result indicates that much more sophisticated bias correction is required. In comparison for
seasonal variation, TIR data show patterns closer to those of the aircraft and model data than the a
priori. This suggests that TIR has more realistic information of atmospheric CO, seasonal variations

than the a priori has. Similar analysis is ongoing for CH,.
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(Title) Preparation of large-scale topographic maps of active fault using the UAV image data
(PI) Masami Togo, Faculty od Social Sciences Hosei University
(Abstract)
We have created a large scale topographic maps from aerial photographs using the UAV. Rocky

coast and hills of bare land, the active fault that appeared in the earthquake were shooting target.



Flight altitude was set to 30m ~ 100m of UAV, to give a vertical photograph of multiple high-quality.
Based on these photos, taken the ortho mosaic photo, also created the DSM.

It was possible to draw a precise contours using the DSM. Contour interval is I was able to create
in the 1m ~ 0.25m. Also, the accuracy of the DSM could be estimated within a 0.1m.

Using the UAV, it is possible to quickly create large scale topographic at a low cost. In this study,
we have succeeded in drawing of the active faults that appeared in the earthquake. If government
agencies use the UAV, can be charting a disaster situation immediately after disasters. The UAV, it is
possible to shoot at high resolution from a low altitude, was found to contribute significantly to such

emergency specific mapping in disaster.
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(Title) Empirical Research of Small-scale Meteorological Data involved in a Land Cover in Kofu
Basin.

(PI) Akio Bito, Yamanashi University, Faculty of Education & Human Sciences

(Abstract)

The purpose of the program study in this year is to construct “Automated Methodological Data
Acquisition system for small area”, by adding the Mobile Modules & Solar Panels, and more stable
than former system in 2013 (constructed by CERES Project Study) And also, bringing out the detail
weather conditions like a Heat Island Phenomenon appeared in winter and its changes in short times
using this system. From 6 points of weather stations located at the Arakawa River in Kofu Basin,
Temperature, Wind speed & Wind Direction data are corrected every minute at the center Server set
at Yamanashi Univ. Solar panels operated successfully, off course at a fine day and sustained at least
2 weeks of rainy days theoretically.

The 4 patterns of unique distributions of the temperature distributions are estimated in a final stage
of the winter (March, 2014), such as “Heat Island Type”, “Second point Lowest Type”, “‘Northern High &
Southern Low Type”, “Northern Low & Southern High Type”. Each pattern are explained confessedly

elated to the characteristic wind directions & wind speed at a same time.
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(Title) Estimating available amounts of forest biomass resources for energy with LiDAR
(PI) Kazuhiro Aruga, Faculty of Agriculture, Utsunomiya University
(Abstract)

LiDAR technology is commonly used as basic information of terrain and vegetation. Airborne
LiDAR could measure crown surfaces and calculate tree height and the number of trees. Then, stem
volumes and stand volumes were estimated using crown volumes, tree height, the number of trees
and so on. However, airborne LiDAR could not measure stem shape and stem volumes, directly. On
the other hand, terrestrial LIDAR has been used to measure detailed description of stem shape such
as taper, sweep and lean. This study applied terrestrial LiDAR with optimal bucking algorithm to
Japanese cedar and Japanese cypress at Funyu experiment forest of Utsunomiya University, Japan.
As a result, the root mean squared error between manually and terrestrial LIDAR measured small
end diameters of logs was almost within allowable ranges. Since terrestrial LIDAR could not measure
tops due to branches, the estimated number of logs were reduced from the actual value. Therefore,
economic balances with considering sweep from terrestrial LIDAR were also reduced from the actual

value, but economic balances without considering sweep were overestimated. Optimal bucking



algorithm improved economic balances.
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(Title) Relationship between Wind stress and Ocean Heat flux by Satellite data in Indonesia
(PI) Takahiro Osawa, Center for Remote Sensing and Ocean Sciences, Udayana University
(Abstract)

The relationship between wind stress and heat budget were studied from 1988 to 1996 around 3
area of Indonesia ocean (beside Pacific area, India area, Indonesia area). Sensible heat flux (SHF)
and latent heat flux (LHF) showed large exchange in Pacific Ocean, the maximum valve of heat flux
show in Pacific area. LHF value showed bigger than SHF relativity. Latent heat is a main factor to
emit to heat from ocean to atmosphere in Indonesia ocean. Each flux (Net flux, Sensible heat, latent
heat) shows emission flux from ocean and atmosphere. This means ocean heat is transferred from
ocean to atmosphere continuously in those area.

Wind stress also was estimated by microwave radiometer and scatter meter during the same
period.

Wind stress of south east direction showed in rain season and wind stress of north west direction
show in dry season. Wind stress basically depend on wind speed and the direction patters. Wind
stress in dry season show higher value than rain season in India area and positive relationship show

between heat flux and wind stress in Indonesia sea.
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(Title) Systematic classification of the drought stress pattern in global arable area for environment
adaptive breeding

(PI) Tomooka Norihiko, National Institute of Agrobiological Sciences

(Abstract)

Crop growth reductions occurring at arable area of arid and semi-arid region are identified into
several patterns of drought stress. Drought index (DI) calculated from remotely sensed normalized
difference vegetation index (NDVI) and land surface temperature (LST) is suggested to estimate
temporal and spatial variations of drought stress. In field experiment at Tsukuba, Japan, DI was
well correlated with measured transpiration rate for 5 crop species which have variations in their
canopy structures. We next to applied DI to global satellite image of 200x200km?® in a part of
North America, Central Africa, West Africa and South-West Brazil. Terra/MODIS 8 day composite
and 1 km resolution of NDVI and LST data were used. The data period is from January 2001 to
December 2013. To normalize the crop phenology of each pixel, periods from 3 months before the
date of maximum NDVI to 1 month after the date of maximum NDVI were assumed as the crop
growth periods. DI was calculated for the entire crop growth period from 2001 to 2013. The temporal
variations of DI was characterized for each pixel and used for cluster analysis. For a region, drought
stress was separated into 4 patterns depending on its strength, occurring time and occurring periods.
Adaptation mechanisms suitable for these drought patterns are expected to be different each other
and crops which have different ability of drought tolerance are needed. Satellite image can be a
powerful tool for characterizing the drought pattern at a given arable area for environment adaptive

breeding.
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(Title) Identification of biodiversity hotspots in Chiba Prefecture - A preliminary research using
species distribution and land cover data-

(PI) Keitaro Hara, Tokyo University of Information Sciences

(Abstract)

Chiba Prefecture is currently experiencing rapid changes in land cover and land use; including
both urbanization and urban sprawl in the northwest region and around the shores of Tokyo Bay;
and depopulation and subsequent abandonment of farmland and managed woodlands in the more
rural areas of the south. This ecological and social instability complicates efforts to conserve regional
biodiversity and protect vital ecosystems. A first step in conserving biodiversity is to identify the
patterns of land cover and aquatic environments that serve as important wildlife habitats or "hotspots’.
A system for timely monitoring of changes in these environments is also required.

In this research, data on distribution for 57 species, obtained from the Chiba Prefecture
Biodiversity Center's Wildlife Research Program, was digitalized and correlated with topographical
maps and GIS vegetation maps based on the Sixth and Seventh National Survey on the Natural
Environment implemented by the Ministry of Environment. The prefecture’s research program (Inochi
no Nigiwal Chosadan in Japanese) is an enlightened data-collection system that enlists the aid of
registered groups and individuals in reporting sightings and records of key plants and animals. The
prefecture Biodiversity Center correlates the data and publishes distribution maps. The goal of the
correlation was to identify and track changes in the prefecture’s high-priority biodiversity hotspots.
This data will hopefully be of use to the prefecture in managing land and wildlife.

Wild boars, for example, were shown to be expanding their populations from broad-leaved forests in
the southern part of the prefecture into farmland and even urban area in the northwest. The boars do

severe damage to rice paddies and other agricultural crops and in some cases can even be dangerous.



Controlling the wild boar expansion is now an important ecological issue for the prefecture.

In addition, the research focused on the montane brown frog (Rana ornativentris). Adults of this
species were found to inhabit forested areas (Deciduous Broad-leaved Forest, Evergreen Coniferous
Forest and Evergreen Broad-leaved Forest); but during the February to April spawning period there
were no records from Evergreen Coniferous Forest and Evergreen Broad-leaved Forest. The brown
frogs breed early in the spring, and favor rice paddies as spawning habitat.

The analysis showed that wildlife is highly dependent on farmland and managed secondary
habitat. The Upland Field, Rice Paddy and Grassland land cover areas accounted for 10539 records,
or 40% of the total 26061 records (40%) collected. The research also showed that many species of
wildlife are heavily recorded in the Hokuso Region of the northwest, in the area surrounding Tega
Marsh and Inba Marsh. The cities with the highest number of total reports were Abiko (3428), Noda
(2801), Yotsukaido (2031), Narita (1929) and Sakura (1470). The regional landscapes here feature
new and expanding residential, commercial and light industrial zones; surrounded by traditional
countryside areas that are called satoyama. The satoyama landscapes are rich in biodiversity and
lifestyle wisdom, but are threatened by both expansion and abandonment. In addition, over the
past decade wild boar populations have been expanding steadily. The prefecture plans to continue
collecting data for the Hokuso Region, so future changes in key species can be related to changes in

habitat as reflected in land cover.
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(Title) Long-term monitoring of the disaster area reconstruction by satellite data
(PI) Ichio Asanuma, Tokyo University of Information Sciences
(Abstract)

This study on drawing out land cover classification diagram has been accumulated of a number
of study results that has done from of old. Study on drawing out land cover classification diagram
use monthly, such as seasonal even over time transition in decades, and private more data. The land
cover change extraction study is widely used with remote sensing data that features such as broad-
spectrum, homogeneity and periodicity, in particular NOAA/AVHRR or Terra/MODIS obtained from
the wide area observation satellite NDVI (Normalized Difference Vegetation Index). For NDVI is
closely related with the “greenness” of the photosynthetic activity of plants and plant, often used in
the monitoring of the impact assessment of the continent-wide and global climate, tropical forests
and vegetation distribution maps, global carbon cycle, water cycle analysis. The Data used by
satellite series data ( MODIS : resolution 250m) is compared to before the disaster (2003-2010) and
after the disaster (since 2011). The role of study using remote sensing is such as land use situation
grasp, understanding of crop production determination and prediction, crop management, precision
agriculture management, disaster and disaster situations.

The main purpose of this study is performs of the FFT correction using the time-series satellite
data about the reconstruction situation of agricultural disaster in the Tohoku region which was
tsunami-hit disaster in the Great East Japan Earthquake.

This study i1s used FFT of the low-pass filter to the vegetation Phenology information. Low-pass
conducted inverse FFT using an upper 22 level. Used of Phenology information OMD method was
indicated to be effective in land cover change extraction. Reconstruction situational awareness
examined the deviation of the average data. As a result, the reconstruction of the affected areas
(farmland) was founded from 2011 through 2013.
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(Title) Development of a methodology for topographic measurement in forests using terrestrial laser
scanning and terrestrial SfM photogram

(PI) Yuichi S. Hayakawa, Center for Spatial Information Science, University of Tokyo

(Abstract)

In this study, we perform measurement of the position and shape of trees in the forest, the
estimation of biomass, or topographic measurement of basement landforms, using terrestrial laser
scanning and SfM-MVS (structure-from-motion multi-veiw stereo) photogrammetry which are
becoming rapidly popular in the field of geosicences and forestry. We aim to establish an efficient
protocol for the measurement and analysis using this methodology.

As background, recent advances in measurement techniques allow us to obtain high-resolution
three-dimensional data of ground objects much more efficiently than before. However, the application
of the measurement technique in the field of forestry has been relatively limited.

In this study, we apply the advanced technologies of terrestrial laser scanning and SIM-MVS
photogrammetry to measurement of high trees and shrubs in the forest, as well as the ground surface
at the bottom of the forest. Through this work, protocols for the efficient measurement and analysis
for the purpose of forestry will be established. In this fiscal year, we carried out field measurements
at the Shakujii Park in Tokyo and gravel bar in the Kowai River (New Zealand), and 3-D point cloud
data were obtained and analyzed (Fig.1). We will continue further analysis of the data, and the

efficient methodology for the measurement and analysis of vegetation will be examined.
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Fig. 1. Three-dimensional point cloud of a forest in Shakujii Park coded by RGB color. The

entire point cloud was merged from clouds at 8 scan positions with an overall registra-
tion accuracy of 7.7 mm.
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BUHE TBTE

(Title) Why CEC and phosphate absorption coefficient can be predicted based on soil carbon in the
Andosols areas ?

(PI) Katsuhisa Niwa, Zukosha Co, Ltd.

(Abstract)

The Existing studies show that soil carbon content (SCC) can be predicted by satellite image data.
Hence, soil information relate to SCCs may be widely assessed from satellite image. The purpose of
this study is to analyze the possibility of evaluation of broader-based phosphate absorption coefficient
(PAC) and cation exchange capacity (CEC) of main parent materials areas (volcanic ash, volcanic
ash plus diluvial deposits and volcanic ash plus alluvial deposits) in Tokachi district, Hokkaido.

(1) The plow layer of main parent materials in upland is composed of un-weathered and weathered
young volcanic ashes in Tokachi district. To understand the characteristics of the both type of volcanic
ashes, soil samples were collected from each volcanic ashes in un-cultivated area and SCCs, PACs
and CECs were analyzed. As a result, the average of SCCs, PACs and CEC were lower in weathered
young volcanic ashes than the un-weathered young volcanic ashes (p <0.01).

(2) The relationships between SCCs and PACs or CECs were analyzed using soil data from plow
layer which was collected from upland areas. Using all samples, the PACs can be explained 45% by
SCCs and the root mean square error (RMSE) was 2.0gP205kg-1. On the other hand, the CECs
can be explained 73% by SCCs and the RMSE was 5.3 cmolc kg-1. Besides, regression analyses were
conducted using the individual data from each parent material. As a result, RMSEs of PAC and CEC
for volcanic ash and volcanic ash plus alluvial deposits were lower than all of samples (PAC: 1.3-1.6
gP205kg-1, CEC: 2.9-4.4 cmolc kg-1).
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BUHE TBTE

(Title) Rice production characteristics in Chihea irrigation area in Citarum River basin in Indonesia
(PI) Koki Homma, Graduate School of Agriculture, Kyoto University
(Abstract)

We conducted investigations to evaluate rice productivity in farmers’ fields in Cihea irrigation
area located in Citarumu River Basin, Indonesia. To determine rice productivity growth and
nutrient uptake of rice were evaluated in relation to soil chemical and physical properties., farmers’
management and weather condition. Farmers in the study site applied a huge amount of chemical
fertilizer twice or three time per year, the number of which was depended on the number of
cultivation in a year. The amount of fertilizer application per one cropping season was 2 to 3 times as
much as those farmers generally apply in Japan. However the yield investigated in this study showed
4 t/ha on the average, which is clearly lower than those in Japan. The excess amount of fertilizer
whch cannot be absorbed by rice accumulated in the soil or leached out to irrigation cannel or outside
the field. The fact was also supported by quite low uptake rate of applied nitrogen fertilizer and quite
low supply of nitrogen from the soil.

Based on this information, we developed a simulation model to estimate rice production. The model
estimate rice yield on relatively higher accuracy. We will continue to analyze the simulating result

combining with remote sensing, which will estimate rice productivity in the regional scales.
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BUHE TBTE

(Title) Estimation of rice growth using SAR data in Nam Ngum River Basin
(PI) Masayasu Maki, Faculty of Engineering, Tohoku Institute of Technology
(Abstract)

In order to keep stable supply of rice in the future, it is necessary to evaluate existing rice
productivity of the land. Crop growth model is effective for estimating rice productivity. To estimate
geographical distribution of rice yield with high accuracy, it is important to estimate LAI at regional
scale by considering difference of the characteristics of each paddy field. Improvement of LAI
estimation was conducted in this study using time series COSMO-SkyMed data. LAI estimation
accuracy was improved by considering the incident angle to each paddy fields and the azimuth angle
of each paddy fields.

Using the UAV, it is possible to quickly create large scale topographic at a low cost. In this study,
we have succeeded in drawing of the active faults that appeared in the earthquake. If government
agencies use the UAV, can be charting a disaster situation immediately after disasters. The UAYV, it is
possible to shoot at high resolution from a low altitude, was found to contribute significantly to such

emergency specific mapping in disaster.
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(Title) Quantitative Damage Detection due to Natural Disasters Using Remote Sensing Imagery
(PI) Masashi Matsuoka, Tokyo Institute of Technology
(Abstract)

In order to detect the flood damage of flood or tsunami, we assessed quantitatively the flood
damage by calculating water occupancy in each pixel of optical satellite imagery using Spectral
Mixture Analysis (SMA). We applied the SMA for flood event in Bangkok, Thailand, 2011 and



compared the result of SMA and visual interpretation from IKONOS image for accuracy validation.
Additionally, we developed an estimation model for calculating the water occupancy based on
satellite SAR observation, comparing backscattering coefficients of the ALOS PALSAR image and
the water fraction information derived from SMA method, which applied to the Landsat-7 ETM+
reflectance image observed the 2011 Tohoku earthquake tsunami. By using our proposed formula
and SAR imagery after water-induced disasters, we can perform to estimate flooded areas easily and
quantitatively.

We also examined damage detection using two pre- and one post-event COSMO-SkyMed SCSB
data for the affected area around Tacloban City, Leyte Island in the Philippines due to a strong
typhoon “Haiyan” on November 8, 2013. First, the severe damaged areas were detected according to
the difference between the pre- and post-event speckle divergence values. Then the pre- and co-event
coherence (NDCI) and correlation coefficient (NDCOI) were calculated from the three temporal
data. The relationships between the four building damage levels and NDCI or NDCOI value were
obtained by introducing the visual interoperation result. Using this relationship, the possibility of

each damage class was estimated in the whole urban area.
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University of Sothern Queensland)

BUHE EBREXER

(Title) Land use assessment of Lower Mekong Basin using multisource spatial data
(PI) PERERA Liyanage Kithsiri, Faculty of Engineering and Surveying, University of Sothern
Queensland
(Abstract)
Among rice producing regions of the world, Lower Mekong Basin (LMB) can be ranked as the

most important region due to the huge population it feeds. About 60 million people are engaged in



agriculture and freshwater fishing activates in LMB where produce enough food for over 300 million
people annually. Food consumption in LMB is also increasing and studies have found it to be doubled
by 2050. This socio-economic background has attracted many researchers to work on various aspects
of the LMB. To collaborate with these research interests, the present study is designed to assess the
land use conditions of the massive LMB, using multitemporal MODIS imagery. The authors have
previously produced the land cover map of LMB in 2005 (edited in 2008) using MODIS data at
250m spatial resolution. The present land use assessment will be used the old map and a new map
produced in 2014 using the same land cover classification. The investigation on land use conditions
1s based on the trends on land cover changes, with a focus on food production aspects of the basin,
in order to supply a GIS database for food production assessment studies. Annual devastating floods
in south and frequent droughts in central regions are also counted in the assessment. The expected
results of the study will be GIS data layers of the basin in raster format comprising old and new land

cover data, natural disaster hotspots, together with an assessment of the land use.
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Research Outline
Assessing Land Use of Lower Mekong Basin using Multi-temporal MODIS Imagery
1. Introduction

Mekong river basin stretches from central-west China to Vietnam covering 805,604 km’ of
area. Well over 60 million of predominantly farming population’ is living in the Lower Mekong
Basin (LMB), which covers about 795,000 km’ of land. Regardless to the natural disaster threats,
the LMB is renowned for its rice based 6,000 years old agricultural civilization9. This section will
further discuss the status of rice production of Mekong Basin, contributors by country, and its local
consumption. Furthermore, the production fishing products too will discuss with a note on floods,
droughts, and sustainability of the basin. Application of MODIS satellite data will be mentioned.
2. Population, land pressure, and food

According to projections, population of Lower Mekong Basin will be between 75 to 90 million
by 2025. Because of this potential increase, LMB is facing numerous challenges to maintain its
biodiversity while feeding its huge population. This section will discuss and present the conflict
related to the population increase, land presure and sustainable use of the basin.
3. Land cover and land use

Land cover and Land use of the LMB will be discussed using a Land use map produced in 2008
using MODIS satellite images, as well as historical maps of Mekong Delta rice cultivated area.
Mekong delta area will be further analyzed using latest MODIS imagery. Paddy area will be discussed
in detail with a special attention on Mekong Delta. A land use map with historical flooded area will
be used for the analysis.
4. Land use assessment

Quantitative and qualitative account of land use types of the basin will be analyzed with a focus
on Mekong Basin, together with the issues related to food production threats. A methodology
based on GIS will be suggested.
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(Title) Validation of Radiative Transfer Model for Satellite Image Processing
(PI) Yoshikazu Iikura, Graduate School of Science and Technology, Hiroaski University
(Abstract)

Without accurate correction of atmospheric and illumination effects, we cannot obtain physical
quantities such as surface reflectance from satellite imagery. The surface reflectance could be
expressed as

) — 7(Lo—Ly—Ly)
P = T (E,To cos B+E;+E:+Ey)

It should be noted that correction parameters in the model differs pixel by pixel and their efficient
estimation is required for practical satellite image processing.

In this research, we have estimated the atmospheric parameters using three major radiative transfer
codes: 6S, Modtran and RSTAR. The experimental conditions for 6S are summarized as,

atmospheric condition : mid-latitude summer, aerosol : maritime with 23km visibility, solar zenith
angle: 60 degree

observation date : June 30, wavelength : 300 ~ 1500nm with 5nm step, surface reflectance : 0.3

For Modtran, the horizontal visibility 32.68km is set insead of vertical visibility. The transmittance
obtained by the calculation of direct solar irradiance (IEMSCT=3) is utilized to separate the
diffused solar irradiance and environmental irradiance in the calculation of radiance at the
sensor ((IEMSCT=2). Several cases of the surface reflectance are simulated in order to estimate
the spherical albedo of the atmosphere as well as to separate path and background radiances. For
RSTAR, Sea Splay instead of Maritime is used as the aerosol type and optical depth at 550nm is set
to 0.2347 that is equivalent to 23km visibility. As date cannot be set, the default solar irradiance is
used and several cases of surface reflectance are simulated for the spherical albedo estimation as
Modtran.

Figure 1 shows the results of irradiance calculation with black, red, and blue lines corresponding
to 6S, Modtran and RSTAR, respectively. Though the solar irradiances at the top of atmosphere show
the similar trend, the direct solar irradiance of RSTAR is different for longer wanvelength. This is
partly because of the difference of aerosol optical thickness shown in Fig.2. Figure 3 and 4 are the
comparisons of the path-radiance and spherical albedo. The spherical albedo of Modtran is lower than

those of 6S and RSTAR, which cause is now under consideration.
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(Title) Estimation of downward longwave radiation and surface temperature for surface radiation
budget analysis

(PI) Hirofumi Sugawara, National Defense Academy

(Abstract)

Directional variation of radiometric temperature was evaluated in urban canopy layer. The
variation could cause errors in evaluating the upward longwave radiation flux from the measured
radiometric temperature. Two types of radiometric temperature was compared, 1) narrow FOV
sensor which was continuously operated automatically, and 2) thermal imager manually-operated
every 1 hour. IOP with the thermal imager was conducted on 23-25 Jul. 2014 at Itabashi site Tokyo.
The typical walls were selected for each 4 azimuth directions in the measured thermal images, and
those surface temperatures was averaged at each wall-facing directions. The surface temperatures
agreed between the narrow FOV and imager-based wall surface temperature. However the roof
surface temperature acquired from the thermal image was ca. 10K higher than that of wall surfaces.
It was also clarified that the wall surface has different diurnal pattern according to the azimuth
direction.

The methodology for evaluation of area-averaged surface temperature was investigated. The wall
surface temperature was hard to predict by the heat budget model, although roof surface could be

done in good accuracy.
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(Title) Evaluation of ecosystem functions and service by a multidisciplinary approach: Linking in
situ and satellite observations and ecosystem model
(PI) Shin Nagai, Department of Environmental Geochemical Cycle Research, Japan Agency for
Marine-Earth Science and Technology
(Abstract)

Accurate detection of spatio-temporal variability of ecosystem functioning and service is an
important and challenging task in mountainous region in the central Japan. Here, (1) we performed
daily field observations with time-lapse digital cameras and/or spectral radiometer in deciduous
coniferous (Yatsugatake site) and deciduous broad-leaved forests (Takayama site); (2) we detected
the spatio-temporal variability in the timing of start (SGS) and end of growing season (EGS) in
deciduous forests along the vertical gradient by analyzing Terra/Aqua MODIS satellite-observed
daily green-red vegetation index (GRVI) with a 500-m spatial resolution; (3) we examined the
relationship between the in situ-observed plant phenology and satellite-observed timing of SGS and
EGS in deciduous coniferous and deciduous broad-leaved forests; and (4) we developed a canopy-
phenology model for a forest with deciduous overstory and evergreen understory based on in situ
remote sensing observations, and used it to improve an ecosystem carbon budget model. We found
that (1) the spatial characteristics of year-to-year variability in the timing of SGS and EGS could
be detected by analyzing daily satellite-observed GRVI; (2) the timing of EGS in a deciduous broad-
leaved forest was more influenced by characteristics of pattern and timing of leaf-coloring and —fall
than that in SGS; and (3) annual total gross primary production, ecosystem respiration and net
ecosystem production would increase due to prolonged potential growing season under ongoing global

warming.
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(Title) Development of rain detection scheme using satellite VIS/IR sensors for GSMaP
(PI) Shoichi Shige, Graduate School of Science, Kyoto University
(Abstract)

GSMaP algorithm applies rain/no-rain classification (RNC) method using estimated brightness
temperature at 85-GHz with vertical polarization channel under no-rain condition (TB85Ve) and
observed one (TB85Vobs). A scattering index (SI), scattering from solid hydrometeors at TB85V
defined as SI=TB85Ve-TB85Vobs is also considered. In the case of TB85Vobs <TB85Ve-k0o=
TB85Vth, where ¢ from the corresponding grid of the database and global constant kO (=3.5), the
pixel is determined as rain. This study tried to improve rainfall detection by modifying the kO value
where a probability of precipitating clouds defined a combination of TRMM PR and multi-channel
VIRS data is high.

Some precipitation potential maps are verified in a typical case of miss-detected rainfall retrieved
by GSMaP algorithm. The rain detection was successfully improved to change kO value to 2.0 where

the probability of precipitating cloud is more than 75% for the combination of ch1 and ch4.
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(Title) Study on hydrometeor retrieval using multi-frequency microwave radiometer data
(PI) Kazumasa Aonashi, Meteorological Research Institute
(Abstract)

The present study developed an Ensemble-based Variational Assimilation (EnVA) scheme with



sampling error damping method for the Cloud-Resolving Model (CRM), in order to address serious

sampling error for CRM precipitation-related variables confined in rainy areas.

For this purpose, we introduced the sampling error damping method that consisted of a dual
scale separation of forecast error and a Neighboring Ensemble (NE) method (hereafter referred as
DuNE). In this method, we divided the ensemble forecast increments into large-scale portions and
small-scale deviations. Then, we approximated the forecast error correlation of the deviation using

NE members within a reduced-grid box.

In the EnVA, we prescribed the analysis increment subspace with the square root matrix of the
forecast error covariance estimated by the DuNE. Then we obtained the optimal analysis increment
for the ensemble mean by minimizing a three-dimensional cost function (the control variables
included precipitation and the ratio of total water content to the saturation mixing ratio (RHW2)
etc.). We calculated the mixing ratios of water subsistence from precipitation and RHW2 using
the minimum square method. We employed Bishop’s transform matrix to calculate the analysis

increments for ensemble members from the ensemble forecasts.

In order to examine this scheme, we performed observation system simulation experiments that
assimilated conventional and Satellite Microwave Imager (MWI) brightness temperature (TB) data
for a Typhoon case (22UTC 9™ June 2004). The results show that the analysis reduced, in particular,
the error of the precipitation pattern, compared with the first guess, and that the analysis also

improved the ensemble forecast of the surface wind and pressure, as well as the precipitation.
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(Title) Oprtical properties of cloud and aerosol by using SKYNET data
(PI) Kazuma Aoki, University of Toyama
(Abstract)

Aerosols and clouds play an important role in the Earth climate change. We collected data of
Aerosol and cloud optical properties during 1994 on the SKYNET observation network at each site in
the world. Our study is an observation network to understand aerosol -cloud-radiation interaction in
the atmosphere. We provide the information, in this presentation, on the optical properties of aerosol
and cloud with respect to their temporal and spatial variability. The global distributions of aerosol
have been derived from satellite data (ex. GCOM-C1, EarthCARE), and have been simulated in
numerical model (ex. SPRINTARS), which assume optical parameters. However, these distributions
are difficult to derive because of variability in time and/or space.

SKYNET instrumentation has been designed to be effective for comprehensive understanding the

climate change of the atmospheric radiation.
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(Title) Measurement of Physical/Optical properties of Martian dust simulants
(PI) Hiroki Senshu, Planetary Exploration Research Center, Chiba Institute of Technology
(Abstract)

Mars is a dusty planet. The most of whole of Martian surface is covered with dust and dust grains
are suspended in Martian atmosphere. The dust grains works as a heat source in the atmosphere
since they can directory absorb the solar irradiation. Thus the distribution and optical properties of
dust grains in Martian are key parameters to understand the dynamics and evolution of Martian
atmosphere. However, these parameters are not fully understood yet. In this study we measured
the physical and optical properties of fine grains in the Martial soil simulant (JSC MARS-1A) by
introducing them into optical particle counter at CEReS. Then we revised the emission field model of

Martian atmosphere by using our new properties.
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(Title) Analysis of paddy fields abandoned in Minamisoma city
(PI) Ippei Harada, Tokyo University of Information Sciences
(Abstract)

The Great East Japan Earthquake of 11 March 2011 and subsequent tsunami caused severe
damage to farmland in the eastern Tohoku Region. To make matters worse, some agricultural
areas were contaminated by radiation leaking from the Fukushima Nuclear Power Plant, which
was damaged by the earthquake and tsunami. An Evacuation Zone of 30km radius was established
around the leaking reactor.

This research was conducted August 24~26, 2014; and focused on abandoned farmland located
outside the Evacuation Zone, at a distance of between 30 and 40 km from the leaking reactor. Soil
samples were collected at 48 spots from abandoned fields in Minamisoma City. The radioactive
concentrations were measured with an LB-200 (Berthold) radiation meter); and the results were
used to map the distribution of radioactive substances in the target area. Cesium levels of 5000Bq/
kg are considered the upper limit for rice cultivation, but in 2014 concentrations of 14038Bq/kg,
8188Bq/kg and 6849Bq/kg were measured at spots on steep slopes in the east-facing hillsides. At
many of the sampling spots, however, the levels of radiation had decreased sharply from the values
found in the previous 2012/2013 research. This reduction is most likely related to projects for removal
or decontamination of radioactive soil. Spatial analysis of satellite and other GIS data, however,
indicate that the total atmospheric radiation also decreased over this time period. Rice production in
Minamisoma City was resumed in 2014. As of May 30th, however, the total area under cultivation
was only a mere 2% of the pre-disaster level. One problem with rebuilding the agricultural sector was
a delay in the clean-up work on the damaged reactors, which was scheduled to be completed by 2013,
but had continued on into 2014. Legal confusion over responsibilities and compensations has also
slowed the process down.

Continued sampling and mapping of soil radioactivity can provide a data base for reviving the
farming industry in Minamisoma City. The data can also help assure consumers of product safety;
and thus prevent loss of farm product markets due to negative images generated by consumer fears

of contamination.
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(Title) LED mini-lidar for micro air vehicle
(PI) Tatsuo Shiina, Graduate School of Advanced Integration Science, Chiba University
(Abstract)

The traditional lidar is big, costly, high laser power, and need of maintenance. Even if it will be
compact by using small laser such as laser diode, the main task still remained. The liwer atmosphere
and dust move rapidly with the order of second. To follow its movement, lidar should be able to treat
the optical pulse echo of high repetition frequency. LED mini-ldiar was developed under the concept.
The pulse repletion frequency can be high of 500kHz. Its observation range is 300m. To treat such a
high repetition frequency, the high speed photon counter was developed.



In this study, LED mini-lidar was specialized to install into Micro Air Vehicle (MAV) to monitor
the dust flow on the ground. 10cm cube size is its goal. To make it realize the primary mirror was
originally desighned to shorten the tube length between primary and secondary mirrors. The
transmit LED beam is 30mm ¢, and its divergence becomes about 70 mrad. To compensate the
dispersed optical power, the two LED beams will be installed. By way of compensation, the lidar
becomes robust to optical alignment.

The system weight is only 700g, and it will be less than 1kg with the small buttery. Now the system

will start the fundamental observation.

(=)

MERDSAHT—FKREL KZET, BLWL—F—%2ES5HDT. ZOHFHEZ TIEIAMN o7 HIZ
LDDKIBRNBDHKRTY AT LENSILKUTIZELTH, KARE L THRENE D, BEORKPLIR b
DA —HF—TRBICH, ZOEBZTDBRT BICIE. 4 5—FFERBICERYELDSAF—TI—
FRBULRITNIEERSRN, LEDIZS5A4 F—3Z0LH5RIV 7 hDb EICARINT, /ML
)R U BREIZ500kHz £ TLEIF 5N, ZDOBROEHAIEEEIZ300mICH %, ZDXLDLEEYIERL D/
AIOD—%#R/I17=HIC, SRR AT H—HRBFEL TS,

AL TIZLED S =S54 4 —HEANNERITE (Micro Air Vehicle LATMAYVY) (CHE#HT B1-0HICHIC
NBHET 22 & #BRE LT, MRODIZANEZ IV IHNEHEINER TH D, 10cmFa—TDRES %
BELUTe ZOFRRICAIT T, HhEJL O RDZHRIER LBFEROEFEHE2E T27HICRENE
BERRUT. RELEDXKIFZOMMFfOORE LT®HIC, LMY AIZTOmrad B ICENR>TWS, 5
A I—ZHEDHERT D1, 2(TICTBIFETHD. LNUANKZEVND, T4 5—& L TEIHRENIC
BERYVATLER DTS,

VAT LNDBEIXT700g T, NBNwTFUENZTH 1 kgl RBE. BERHBHERI—NTS
ETATH Do

s /\4/9.:—7\’\°7 NUVAX=D  TAXASO) =MV IADICRICET
5%

tHEE FrE) SRFFE (/N v/ B%HASR)

BHEHE AHR8E

(Title) Application of hyperspectral imaging. camera to remote sensing studies
(PI) Yohei Takara, EBA JAPAN, CO.LTD
(Abstract)

EBA JAPAN (Tokyo, Japan) has developed a novel grating-based, portable hyperspectral (HS)
imaging camera NH-2, NH-7, and SIS that can acquire a 2D spatial image (752x480, 1280x1024, and
640x480 pixels, respectively) with a single shot using an internal self-scanning system. In this study,
we measured the temperature dependence of the HS camera (NH-2) in terms of wavelength and
radiance calibration coefficients. As an example, the temperature dependences measured around 550
nm are shown in Fig. 1. With a reference temperature of 22°C, the difference of apparent wavelengths
1s less than 1 nm below 32°C. However, the higher the temperature, the larger the difference, which
becomes as large as 2 nm at 42°C. The fitting error of the polynomial model is 0.1nm (RMS). The

dark signal increases monotonically as temperature rises. The temperature correction factor of dark-



subtracted signal is small (less than 5%) between 500 and 900 nm. Outside this wavelength region,
however, the factor can be as large as 30%. The fitting error of a 2-dimensional 5th order B-spline
model is 2% (RMS, 0.7% at <40°C).

We also made relative concentration distribution image of atmospheric NO2 that is calculated from
acquired spectra at CEReS using SIS (sampling interval 0.34nm). In addition, we acquired spectral
data of paddy rice field using unmanned aerial vehicle (UAV) equipped with filtered camera that
1s verified by hyperspectral data and demonstrated good correlation between calculated vegetation

index and growth condition.
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(Title) Assesing TRMM-2A25 climatological precipitation estimates over the northeastern Indian
subcontinent using tipping bucket rai

(PI) Toru Terao, Faculty of Education, Kagawa University

(Abstract)

We further compared TRMM-2A25 surface rain against tipping bucket raingauges installed in
northeastern Indisn subcontinent, Assam, and Meghalaya, India, and Bangladesh after 2004. By
increasing the number of raigauges to be analyzed and extending the data availability, the precision
of the comparison became improved. This enabled us to detect the time lag of surface raingauge
observation against the TRMM-PR surface rain due to the falling rain drop. We newly detected the
underestimation not only in Meghalaya region but also in Sylhet region. For these regions with

severe underestimation, the vertical profiles of TRMM estimated rainfall intensity was analyzed. It
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was uncovered that the TRMM rainfall intensity increases as the altitude decreases for these regions.
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(Title) Development of estimation method for offshore wind energy resources using microwave
radiometer, scatterometer and mesoscale meteorological model

(PI) Katsutoshi Kozai, Graduate School of Maritime Sciences, Kobe University

(Abstract)

Validations for AMSR2 and ASCAT-derived wind speed products were carried out against wind
speeds observed at KEO, Kuroshio Bokujo buoy 10 and 12 during the period from 2012 to 2014 around
coastal waters of Japan. Results of validation indicated that relative biases and RMSEs of AMSR2
were higher than those of ASCAT. Especially at Kuroshio Bokujo buoy 10 off the Cape Muroto it
is seen that average wind speed difference (AMSR2 average wind speed minus buoy average wind
speed) was higher at specific wind directions. Furthermore it is our future study that reasons for
strong wind speed region off the west coast of Hokkaido and Tohoku appeared in AMSR2 product (not
seen in the ASCAT product) must be clarified in addition to the sensor calibration. According to the
average wind speed distributions for 2 years it is promising for offshore wind energy resources because
of strong wind speed regions more than 8m/s off the south and east coast of Honshu, Japan. In future
simulations using the mesoscale meteorological model WRF will be conducted and offshore wind

energy resources at the height of 100m will be estimated by considering atmospheric stability effects.
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(Title) A validation study of atmospheric properties with SKYNET data.
(PI) Makoto KUJI, Nara Women's University
(Abstract)

It is important to investigate validity of atmospheric products, such as aerosol, cloud, and water
vapor, retrieved from satellite observation data. Consequently, we examined SKYNET ground-based
observation data to be compared with the satellite products. We made a match-up data analysis of
sky radiometer, Optical Particle Counter (OPC) and LIDAR under the visual hindrance conditions.
As a result of the data analyses at Fukue-jima island from 2003 to 2004, it was confirmed that the
properties such as aerosol loading, light absorptivity, particle size, non-sphericity were different
depending on the atmospheric phenomenon types such as Kosa and haze from the normal conditions.
The properties were also consistent to each sensor even though they have inherent optical ranges
under the visual hindrance conditions. We also conducted optical measurements of aerosol properties
with a sun photometer and optical particle counter at Nara, Japan. As a result, it is found that
particle size is smaller at Nara than at Fukuejima-island. The characterization of atmospheric

phenomena should be compared with satellite observation for longer terms.
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(Title) Rice growth monitoring estimation using small UAV
(PI) Kei TANAKA, Japan Map Center
(Abstract)

The advances of GPS, gyro and acceleration sensor has made possible low-cost and miniaturization.
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Thereby, multi-copter mounted with these sensors has appeared. The multi-copter is now operated
from beginners to highly skilled pilots. It has become possible to use remote sensing images, more
high frequency and high resolution than ever before. The use of proximity remote sensing has
great advantages because of their characteristics in the application to monitoring. In this study, we

examined method of rice growth monitoring by using small multi-copter.

(=)
1. [FL&HIC

E, BEREOSVMBERHERABTRICET 2 N TEZNRUAVHARIZEL., ERFETHIR
BUE—PEVIYVINRETEDL DT DTz, NBUAVIIEZNSBETESH. EXTHHR
EDBICEVPENRBITNIET—5%2B2IENTE S, Z01H. BES KUEHBEEN S VER%E B
BIBIENTTREE IR DTz, UAVIIBEIC, #MRER (NERBERBZE). XBRG (LELWKE. @
FRUBKAERY)., ZRKRERANE VSR ABIFTERINTWVS,

ERARISNBUAVICE 250 ELMBEEEREAV T, FHLOKBOEBEEZ4Y > JERA T
BIFEAR TIE. B2 - MEEEAVWVEREMOEZ IV IFENEALIN TS, LH L. EE - M
TEHROBEIIBEICEBTRTDBRERMBIZLIFHU . £oo RIRECHEREINPTL, —A. /)
BUAVIZCNSICHEAT, SBEICERMBHN TEZ LIGERABANR@E THD. CDI LD, SEZ
NEEMHNSEDEEZOND,

2. F&
1) WKRIFFT - BRI

BERIRFHOKE (3.2K : 36m x88m) ZXRIC, 2014F 5 BPE~9BPHIINTF T, B10E
DIBETKIB (I>EH)) OEZHIVV JTEREL T,

2) 8%

EBRRDOLBO-OHIC, SIREIR (AW 1 : Nikontt) EFEFAEER (GoPro3 : Woodman Labs#t)
NDEIFHEIToT=0 GOPro3ITEARAINTVNE A X—=U Y, AEHRMAICHREEEF > TVWBTH, I
HTANRBEB T A IVI— (BT 4IAtt) 28T LT, BREEFANXSELTURETE S, b
DHASEEBEL. BEBROKRERFSIVERBOBHEZERT 576, BRICRITIV— b Z8RE
L. BERITEREL . BELIERIZSIMY 7 b (PhotoScan) #AWT. ZIVVER (STRER.
WEHRNBER) - DSMZERL L 120
3. ®BR

KFBDONDVIE, BIEH~RFIFOHMTLRL. ZDRDOMBEME~LRPIFE—F LY. SR
[CADTHSTHUT. E5IC. BBESMX5mDX Y alCREY, #BREZSIUTETo10
ZORR. —MOBEBTHLEBRRE. BAICE > TEVWVNIEL B EE2HMICHEATEL (B1), &
oo COEBRRADEBVHKRDINES LURKICHEEES5Z T (®2),

4. FEO

B2 - MZEHEIL, BFRLTHS510~208BRDBET—F2EAL T KOBWLWWLIERDDITAIL
CESEEZERRABALTWS, WhD [KOMER] £@>TW3S, —A. NBIVAVIZUPILS
A LIZAENTE B0, £BRRH S BREFORAPLERDFANTE, RRLBXCHNTRETH D, =
E#NFICHLVTHNRIUAVOFEEHNKRWNICERFTE 3,

— 104 —



y =48.732x-10.519
8.50 | r=0.93 o

(%) EEBEHLN T E¥KE
o]
R A

033 03 035 0% 037 0% 039
NDVI
(201448H18H : H#EHN515H)

2. TKHYVINVEESEXRE NDVIORER

R ERE BEANY FZFRALIEMDENLZARY MVETRIY R T LDFRF
mrE FiR) BEE= FGRXF)
BHE#H8 AMRA

(Title) Development of vegetation fluorescence monitoring system using oxygen A band
(PI) Kenji Masuda, Faculty of Engineering, Shizuoka University
(Abstract)

Fluorescence spectra emitted from vegetation leaves provide direct information on the
photosynthetic activities. We have developed a stand-off system that enables the observation of
vegetation fluorescence through either the spectral measurement using a CCD spectrometer or the
two-dimensional measurement of the fluorescence intensity distribution by means of a CCD camera

equipped with a narrow-band optical filter centered at 760 nm, the wavelength of the oxygen A-band.
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Laboratory tests have been conducted with the help of a pair of cold mirrors: the elimination of
infrared radiation reduces the leaf reflection, facilitating the detection of relatively weak fluorescence
signals. Also, we have successfully implemented a stand-off, outdoor measurement on a box tree for

detecting solar radiation induced fluorescence (SRIF).
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Stand-off fluorescence detection system:
(a) CCD camera and (b) CCD spectrometer.
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(Title) Seasonal-longitudinal dependence of the occurrence of equatorial plasma bubbles observed by
ISS-IMAP

(PI) Hiroyuki Nakata, Graduate School of Engineering, Chiba University

(Abstract)

Equatorial plasma bubbles (EPBs) is known as large scale structures of depleted plasma density
in the ionosphere. In this study, we examined seasonal-longitudinal dependence of the occurrence
of EPBs using airglow images obtained by Ionosphere, Mesosphere, upper Atmosphere, and
Plasmasphere mapping on board International Space Station (ISS-IMAP). The occurrence rate of
EPBs is determined by the number of EPBs over the observation time. As a result, the occurrence
rate is high at all longitude (but especially american region) in the equinoctial seasons. This is
consistent with Burke et al. (2004), in which EPBs are detected using plasma density data on
DMSP satellite. The altitude of DMSP satellite is about 840km, which is higher than the observation
altitude of ISS-IMAP, that is about 250km. This means that the altitude of EPBs is not strongly
dependent on season and location. On the other hand, in summer, these occurrence rates do not
coincide with each other; the occurrence rate by ISS-IMAP is high at the American regeion as
equinoctial seasons. Examining the EPB events observed during summer, it is found that most of
these events are subsequently to geomagnetic storm. Since it is reported that penetration electric
fields near dusk are eastward and enhances in the stormtime occurred in summer, it is considered

that penetration electric fields prompt growth of EPBs especially in summer.
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(Title) Forest field ground truth leverage Study Group
(PI) Koji Kajiwara, CEReS, Chiba University
(Abstract)

“Forest structure and biomass seminar” was held on February 19, 2015. In this seminar, schedule
and observation items for joint observation plan in 500m x500m verification site of Tomakomai
Experimental Forest, Uryu Experimental Forest of Hokkaido university, Fuji larch forests, has been
discussed.

The 500m x500m verification site, which has a flat terrain and spatially homogeneous forest in
500m x500m area, already has been used as a local observation site by some individual institutions,
remote sensing and forest ecosystem as sites suitable for the joint observation, it is the idea that was
come out from the discussion so far of this study group. In FY26, JAXA GCOM-C1 project frame and
the National Institute for Environmental Studies in Fuji Hokuroku larch forests, with cooperation
of university of Tsukuba, Hokkaido University, and also JAMSTEC conducted intensive observation
of biomass and LAI. In last September, Uryu experimental forest. with cooperation of Hokkaido
University Field Science Center for Northern Biosphere, training courses of LAI measurement was
held. Methods for carrying out continuous biomass and large observation LAI at 500m x500m stuff
area has not been established, but now is still trial stage, if these methods are established, it can

make big contribution to the vegetation remote sensing field.
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2.2.6. ERHERFBARDOFD
RBEES P2014-1
Radiative effects of aerosols and clouds from systematic ground
measurements inference of aerosol-cloud interaction
FrE (FE) I(JAGRQSAS Nofel Dela Cruz (Physics department, Ateneo de Manila
niversity)

BEHE AMRA

HERRE

(Abstract)

The operation and data gathering of the ADCL system has been studied. Previous data from the
aethalometer, weather monitor, nephelometer and optical particle counters are sorted, organized and
integrated for the purpose of comparison and systematic analysis. Partial results of the work show
that in April 2014 elevated black carbon (BC) concentration in the early morning corresponding
to relatively high and low particle counts in the 0.08um and 0.5xm particle sizes, respectively. A
relatively high scattering coefficient during this time is also observed. It has also been found that
relative humidity (RH) still affects the output measurements of the instruments. This RH effects on
the instruments need to be studied to produce a correction factor needed for a better interpretation

and depiction of aerosol processes in the atmosphere.

Keywords: (ADCL) (BC) (scattering coefficients) (relative humidity) (particle counts)

Fass P2014-3
Detection of forest cover change in Vietham using MODIS data processed
by CEReS, Chiba University

HOAN Nguyen Thanh (Institute of Geography, Vietham Academy of
Science and Technology (VAST))

BEHE EGREXRR

(Abstract)

Forest is an important resource relating to global climate problems, CO, cycle, water resource,
flood, erosion and many other environmental troubles. So, monitoring and detecting the changes of
forest cover are very necessary. Objective of this study is to develop a method for monitoring and
detecting forest cover change in Vietnam using multi-temporal MODIS data annually. MODIS data
250m and 500m resolution, 8-day composites of 2000 and 2004 were used. Cloud removal algorithm
developed by CEReS, Chiba University was used to remove cloud from MODIS data. Forest cover

change maps was developed for the high land region of Vietnam.

Keywords: (MODIS data) (Cloud removal) (Decision Tree) (Tropical forest) ( Forest cover change )
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FaEs P2014-3
oz@e UAV-based Structure from Motion to Monitor and Understand the
HRRE i
Tamagawa Floodplain on a monthly scale
MEE FIE) GOMEZ Christopher Andre (University of Canterbury)
BEHE JT.RY RI>T43
(Abstract)

The present research is part of a larger framework that looks at the evolution of the Tamagawa
River in Tokyo and the different hazards related issues that have emerged from the modification
of the basin and the increasing pressure of anthropogenic activities. For the part funded by the
Ceres, the research has concentrated on data acquisition from aerial photography and UAYV, in
order to reconstruct landform evolution over shorter time frame, but also to extract data that are
usually invisible from traditional aerial photogrammetry (see the report attached, with the SfM
for close range imagery). The methogological framework is based on the Structure from motion
(SfM) data acquisition and its ability to reconstruct 3D pointcloud of the environment by using
the transformation of the projection of a 3D environment on a series of 2D images. The technical
framework in geosciences has been pioneered by the applicant since 2012, both internationally and in
Japan. Indeed, the applicant presented first in 2011 at the University of Tokyo the potentials for the
method to monitor the environment and various volcanic landforms in Japan, and the following year,
the method was used by the Geological Society of Japan and other university collaborators.

The results of the research have shown the potentials of the method to extract usually invisible
data, especially vertical variations that often appear in the shadow of traditional aerial photographs,
but also a potential to use the data in developing new methodological framework for modeling flows

over objects for instance (see the complete reports for more details).

Keywords : (structure from motion) (UAV) (geosciences) (Tamagawa) (Tokyo, Japan)

FaEs P2014-3
HRRE Rice production and perception of farmers on agricultural insurance in Bali
_ Ambarawati | Gusti Agung Ayu (Center on Food Availability for
HEE (FE) . gung Ayu (Cent y
Sustainable Improvement Udayana University)
BEHE ABFE
(Abstract)

A farmer’ survey was carried out to portray rice production and farmers perception on agricultural
insurance in Bali. Results of the study show that farmers have good agricultural practices in rice
production, achieving at the average of 8 ton ha-1. However, rice production is susceptible to failure
due to pests and diseases attack, water shortages, and climate change. In terms of agricultural
insurance, farmers are aware about the program, however they do not have a clear understanding
in terms of loss assessment and loss payment. Results of this study conclude that socialization
of agricultural insurance to mitigate production risks is important to disseminate In addition,
the agricultural insurance system itself should be understandable in terms of farm coverage,

determination of sum insured, and premium rates.

Keywords : (farmers ) (rice production) ( agricultural insurance) (perception)
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