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Project 1: Monitoring and analysis of global surface environmental changes by satellite data

The final objective of this project is to understand the present situation and changes of global
surface environment. The project consists of the following three parts. The first part is to produce
global/local datasets of land cover, percent tree cover, snow/ice distribution from satellite data to know
the present surface environment. The second part is to extract global surface changes by detecting
vegetation changes from global 20-year AVHRR data and by analyzing it with climate data. The third
part is to analyze detail environmental changes considering natural and human factors in Landsat
scene scale of the test sites of East Asia. The distinctive features of this project is global thematic
mapping, linkage of global and local analysis, and analysis of main causes of environmental changes

from natural and anthropogenic factors.
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Comparison between Simulation and Observed BRF
(NIR, Principal Plane, Point #1)

4 Simulation
M Observed

-50 -40 -30 -20 -10 0 10 20 30 40 50

Sensor Zenith Angle

®5 N\ EEAY A MNIHBIFBEFRNBRF OFRBEL I aL—Y 3> DLEE #1

Comparison between Simulation and Observed BRF
(NIR, Principal Plane, Point #2)

¢ Simulation
B Observed

-50 -40 -30 -20 -10 0 10 20 30 40 50
Solar Zenith Angle

6 \rEEAYA MIHBIFBEFRNBRF DFEREIaL—2 3> DLEEE #2

1) O DSM ZAL, BAKOKBXIERA, AUAEANLTYIaL—Ya T RERS S
KUR6ICRT, ¥Ial—bULTDIEMODIS L HDE. & K. EFAF v RV EXRDT 2R
D BRF TH M. KRS T ERNMIDOVWTDHDEREZRL T2, CORBREADE. BETAM
DREFXREPPBAEET ZMEANR SN CORRAICDOVNTIE, LA ML= JICEVWTEELXED
FELBERULRRTHIEEZIOND, BE. COBKBEICDOVTIEL, SHEEFO/NILRERHIETF
FEEBRREL TS,



1.3. 70V 1O 3 BET—H EMEBRIRY b TV—DICKBRFIRZ D & KK/ N5 X—5 DR
D)
(2]

BET—FIC X ZHIKKRE & ARDHEIRZDETE - FHilS. HIKSEDKUREEARICK L TERD
REZRMHI B EHIC, [REBCEDIRIKETIVONIMET —FPREET—F &£ L THLERUNS
Wo ETHMHINZIIMKRBIRFEICHITDEBRRIRIVF—BIZE LT, BERKX, BFEDEREHRRIC
RLZEDTERVWETH B, FARTEIR7Z P 7ZICHIFTBHHRNORPES . ZOERERDIAR
NSAXA—FDEEEZHT, BET—FICL2HA e ERY M T—JRAC K B FOMEN S HEEHY
[CHHRT 2o

Project 3:Evaluation of radiation budget on the basis of satellite data and ground observation network,
and study of long-term changes in atmospheric parameters

The satellite evaluation of radiation budget in the Earth’s surface system including the
atmosphere provides basic quantities required for the study of the global climate change. The data
are important also as the basic parameters in the construction of global model for the climate change.
Since the radiation budget describes the principal energy process on the Earth’s surface, its accurate
understanding is indispensable for studying dynamic behavior of vegetation, hydrology, and ocean
environment. In this project, the long-term changes in the radiation budget of the East Asia region
and in related atmospheric parameters are investigated in a comprehensive manner. Both the

satellite data and ground-network data will be employed for this purpose.
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*« I)y» Z—=3 £IED Indian Ocean Dipole h'f > K —XKFEFICEZ 2 RAKERZEL (AR,
Bannu)

AV RRIPBEREZSTHBETIE, XRISBEEE (SST) ORELICKELREEZRIT TS,
AMRTIE. 1948-2008 FORPGR T —FICETE, AV RRXIT7OEREKICHTZIIL —Z—
—3 (EN) &IED Indian Ocean Dipole (plOD) DFEL% LLEEHMEIL fco HBIBVRERDFEME(L/ N5 —
> E[ER anomaly (EHEMED S DIRZE) DIRERAVEIEIE (Empirical Orthogonal Function, EOF) f#47
DRERNS, 3 EHMET S (B 1), CS55DEEHIL. EN & plOD [CEL>bBEETRT. REBKRF
FEO) Nifo-3,4 $81% & 4 > R3¥0 10D $B1%0) SST anomaly ICDWT3IE#E< 24 v BRITOB AT o 1=
R, ENDHMRIL 10 » BOI7HIR (JASONDIFM) [ZHBWT, F7=. plOD DXRIZ 7 ¥ BOIF7HA
fl (JJASOND) TEEET#H 2 ENPESHIIIL DT, &L EN/pIOD DIZE, FEM anomaly DEEIEED
AR ERARDE, AV RV PHTREINS I7HBPICERFTBNEL TSI E, ZLT C
NS OMIFH M OKRAIL. BERN anomaly & EN/IOD 88 DR LBEFREE DA/ —> LHEUL TW
B2 ENDN B, S5IC, MFHIT & DRER anomaly & EN/IOD 188 (B 2) ICDWT, JI7HRTOERS
18B3R24T (partial correlation analysis) #1725 C &ICK > T, plOD DFRE EN DMRENBHT D &
NTEB, ZOHBR. ChONADMRNERFICEL TL\S5E. BRICXHTT 5 EN DRRIZ ploD DR
REWHEREVWSEHDPESHMNIR ST 22U ENDOHREZEL CERYBRWVZETH, 95%NDIEFEKE
TIOD DR (BDIBE) FRHERTED, BLENANRY MEA Y FRITPDIFIZLBEFICHKET
BDICKL T, L) plOD (FTEEH KU DPRIFICH VN TEETH D, REIC. ZEZEABRI (lag-correlation)
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(a) 15N

10N - H Figure 1 Three regions for which the regional
[ rainfall indices (RRIs) are defined
N in this study: the Monsoonal Rainfall
Index region (MRI, 950-1300E;
50-12.50S), Equatorial Rainfall
Index region (ERI, 900-1100E; 2.50S-
50N), and Local Rainfall Index (LRI,

122.50-1350E; 50S-50N).
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10D and RR Indices

Nino-3.4 and RR Indices

:
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Figure 2 [Left panels] Long-term variations of regional rainfall indices (RRIs, solid lines) and El
Nifio index (broken line): (a) MRI, (b) ERI, and (c) LRI. [Right panels] same as left panel
but for RRIs (solid lines) and 10D index (broken line): (d) MRI, (e) ERI, and (f) LRI. All
RRIs as well as EI Nifo/IOD indices are normalized to the standard deviation. Correlation

coefficients r1 (RRI vs. El Nifio index) and r2 (RRI vs. 10D index) are shown in the panel.

*MODIST—# ¢ ES A H—T—F2AVEAFTEOEEEEEI7OVILIOVE— VY2
(Musali Krishnaiah*, At 7288 :*JSPS fellow)

800
I cirrus
7004 _Inocirrus

Hours of observations

Cirrus Occurrence frequency(%)
g

1998 1999 2000 2001 2002 2003 2004

Figure 3 (left) Hours of cirrus observation during 1998 and 2004. (right) Cirrus occurrence frequency
during 2001 and 2004.
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Project 4: Application of remote sensing methods to regional scale --- enlightenment activities by
means of the synergy effect of various spatial data
Presently several earth observation satellites are operating simultaneously and new satellite
programs are planned. In this circumstance, the use of satellite data is expected to be important for
understanding the regional environment and for exploiting a new field of application. In this project,
by integrating and freely providing the spatial information such as satellite data and geographical
information, we expect to generate synergetic effect with the combination of CEReS research method

and result , then to create a new field and to feedback the scientific results to a local.
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Comparison of downward shortwave flux at the surface between ground observation and satellite

estimation in Chiba/SKYNET (35.62N,140.12E) March, 2006. X-axis is ground observation
data. Y-axis is satellite estimation value. All sky condition, y=0.995x+29.53, r=0.92, rms=112.23

(left) . Without broken condition, y=1.018+13.68, r=0.99, rms=59.38 (right) .
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Figure 5. Diffuse components of downward shortwave flux at the surface, monthly average at 03UTC,

2001. Cloud and water vapor is included, without aerosol.
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Figure 7. Aerosol optical thickness using MODIS Angstrom exponent. Monthly average at 03UTC.
[after Fukuda et al., 2008] .




Figure 8. Monthly average global and diffuse, direct components of downward shortwave flux at the
surface, 2001. Left column: global flux. Center column: diffuse component. Right column:

direct component.
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line: Diffuse component. Purple line: Direct component.
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(Abstract)

The results from the study on concurrent measurements of sea-ice thickness from a ship and
passive microwave radiometry from an over-flying aircraft over the Sea of Okhotsk (Naoki et al.,
JGR, 2008) indicate that both the brightness temperature and emissivity increase with thickness
within the thin ice category for a frequency range of 10-37 GHz. This relationship is more pronounced
at lower frequencies and at the horizontal polarization.

On the basis of these results, we estimated sea-ice thickness (categories) for the Sea of Okhotsk.
The estimation method uses brightness temperature of 19 GHz H from AMSR-E, the surface
temperature of sea ice estimated from brightness temperature of 6 GHz, and ice concentration based
on both NASA team and bootstrap algorithms. The estimated emissivity of sea-ice was compared with
grand-truth data taken from the ship. Recognizing the difficulty in measuring using ship’s data for
very thin ice (<10cm), we also used visible images from the ship. These comparisons provided a basis
for a classification scheme with three ice thickness categories, representing sea ice of approximately

<10cm, 10-20cm, and >20cm thickness.
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(Abstract)

A technique of the presumption of the energy consumption caused by the electric power generation
was developed by using intensity of stable nighttime lights as a parameter that was observed by
DMSP/OLS. It has been clarified that there is a constant correlation between the statistic of the
quantity of electricity consumption and the stable nighttime lights extracted from the image observed
by the DMSP/OLS sensor. Consumption of the energy caused by the electric power generation of each
country in East Asia was presumed by using the result of the correlation. The estimated result was
evaluated by referred with the world statistics of UN,

However, there is a problem of accuracy in the statistical data which has no simultaneity at the
collected time. Also there is problem of DMSP/OLS sensor that the sensor gain is adjusted depending
on the angle and the height of sun and moon. This means that the problem should be related with
the observed location. The DMSP/OLS sensor has been evaluated at the mid-latitude area centering
on Japan so far.

Then, in this research, we visited to Malaysia to investigate the status of the electric power supply
and its statistical data to evaluate the characteristic of the DMSP/OLS sensor in the low-latitude
area under the cooperation of Universiti Tenaga National.

This result of the investigation will be used for the evaluation of the DMSP/OLS sensor in the low-

latitude area in our next study.
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RBES P2008-1
HERE MODIS satellite imagery based near real time mass media content production

on haze hazard over Ganges river basin

tHe& (FFE) | PERERA Liyanage Kithsiri (Visiontech Inc.)
PUHE EBEXKER

(Abstract)

Ganges river basin, which runs from the central Himalayas to the Bay of Bengal, faces numerous
natural and manmade environmental disasters. With the increase of population and industrial
activities in past 50 years in the basin, a hazardous haze layer in winter months are forming
annually over the basin, causing many deaths and other health complications. Due to the seriousness
of this hazard, it’s important to publicize haze cover information to enhance the understanding and
to get the appropriate attention to the situation. Here, production of semi-real time media contents
on the hazard plays a vital role. Moderate resolution daily MODIS satellite data are highly suitable
to monitor the haze for such content production. This research uses free MODIS data to monitor haze
development and the content making is emphasized on academically sound image processing and

production of easy to understand graphic product.

1. Background:

Figure 01. Approximate area (in pink) affected by Haze over Ganges
River Basin.

In a 2001 study, Noriis explains the clear increase (from

about 13.3% of sky to 14.5%) of low-level cloud cover over Indian

sub-continent from 19950 to 1990 (Norris, 2001). Scientists
suspect this increase is related to the increase of aerosol over Indian Ocean, which increased by
the population and industrial growth of the region (Alles, 2008). This cloud increase over northern
Indian sky attracted the attention of scientists from early 1990s. The smog conditions associate with
these cloud increase named as Asian Brown Cloud (ABC), first came to wide attention after UN
sponsored a detailed study (INDOEX, the Indian Ocean Experiment), which concluded in year 2002
by a panel of about 200 scientists. INDOEX measurements indicated cloud droplet concentrations
are greater over the polluted northern Indian Ocean than the relatively clean southern Indian Ocean
(Norris, 2001). According to the UN, this Asian smog cloud (the huge haze layer), affects millions
of people of the region. The present study concentrates on bringing satellite data related to these
research findings in graphical form to general public to enlighten the public interest of this newly

formed natural hazard.



2. Data:

Production of contents from MODIS products with 250m resolution (by NASA) needs two major
background environments,

I. Information about the haze hazard occurrence: Most of MODIS data (MODIS 2008) sets
including aerosol and cloud data collected by AQUA and TERRA satellites are free. MODIS Aerosol
imageries (with 2 days of time lap) can be used to track down haze conditions, by entering fixed
searching parameters for Ganges river basin region.

II. A GIS data set: The GIS (geographic information systems) data set is impotent to produce
contents with a consistence and better accuracy. Here, a basic data environment is sufficient with
raster map layers, which can be re-directed to edit in Photoshop environment. The entire area
under Ganges river Basin can be found under geometrically corrected (Plate Carree projection with
WGS_1984 coordinate system) MODIS subset products, and other data must be corrected to match

with same coordinate system.

3. Methodology:

3.1. Accuracy of contents: Since contents bringing first hand information to general public, the
geographical and informative accuracy must be maintained at a high level. Simply, it’s easy to
maintain a substantial accuracy of the product, if the GIS database is registered with MODIS subset
collection of the Ganges River Basin. Data layers will be imported from any remote sensing software
environment into base graphic templates in Photoshop environment.

3.2. Speed of the contents production: Speed can be maximized at two different levels. One is
data mining, downloading, and converting into GIS database. The second level is graphic production
process, which mainly maintains by a large database template in Photoshop.

3.3. Quality of contents: The use of colors, fonts, and symbols in contents must be carefully selected
to meet the technical requirements of the respective media, and target viewers including age groups.
For web media, graphics must have small file size (JPG/GIF file formats) to support fast download
of the content. For TV media, full color heavy TIF graphic products can be produced, but easy to read

and less complicated graphics must be the produced.

4. Sample contents

Figure 02 and 03 shows two samples made to demonstrate the use of MODIS data to capture haze
and smog conditions over northeast Ganges River Basin, India.

These samples only show changes of smog and haze conditions within 7 days with major cities of
the region. These images can be used in TV, printed, or in WEB media, and each JPG file has only
less than 85K of data. A smaller version can be produced to obtain a JPG file with just 35k of data

volume by just reducing the size (e.g. 70%), without loosing information. Also updating same series



of images will cost further less time, once the initial template produced
for Jan 01 Image. When data stored in an archive, comparisons can be
conducted with following hazard seasons as well as with other regions

of the Indian sub-continent.

5. Conclusions

The development of link between general public understanding and
scientific achievements in haze hazard over Ganges River Basin is
emphasized in this study. Using freely available near-real-time MODIS
products, an affective production procedure is proposed to create

contents suitable for TV, prints, or WEB media.
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(Abstract)

A simple new method is described to estimate forest biomass by synthetic aperture radar (SAR).

The method is based on the regression analysis between the measured biomass from the ground



survey and the second intensity moment of the non-Gaussian texture in the cross-polarized L-band
SAR images. The SAR data used in the analysis were acquired by the airborne Pi-SAR over the
coniferous forest in Hokkaido, Japan. The regression analysis was first carried out, and the model
function was derived to relate the intensity moment and the measured biomass in 19 forest stands.
Using this model function, the biomass values were estimated and compared with those of 22
different stands with known biomass. The average accuracy of the moment model was found to be
85% which is similar to that of the previous K-distribution model. The advantage of this method over
the K-distribution model is that, at the expense of slightly lower measurable biomass limit, there is
no need to assume any specific distribution function which fits best to the image texture, provided
that there is strong correlation between the intensity moment and the tree biomass.
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(Abstract)

As economic development, urbanization and population growth continue in Taipei City, the urban
heat island (“UHI”) phenomenon has often been attributed to causing severe environ ) phenomenon
has often been attributed to causing severe environmental problems in large cities, such as mental
problems in large cities, such as energy shortage, air pollution, and deterio -ration of living conditions.
However, UHI researches in tropical and subtropical large cities are rare. The needs to document
and predict UHI in tropical and subtropic regions, in order to find effective methods to mitigate the
impact of UHI are acute. The purpose of this study is to clarify the relationship between urban heat

island and urban development in relationship between urban heat island and urban development in



Taipei City by satellite images and the statistical data.
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(Abstract)

The International Steering Committee for Global Mapping (ISCGM), with its secretariat hosted
by the Geographical Survey Institute, is developing a digital map called Global Map. The Global Map
accurately represents global environment and covers the whole globe. In order to realize efficient and
highly qualified revision of global percent tree cover data, out of the data developed in its Version 2,
requisite and methodology for enhancing the accuracy have been discussed and developed.

This study firstly sorted out the existence, contents and characteristics of existing land cover
data and relevant thematic geo-information. Then a prerequisite for the accuracy enhancement
was determined by comparing them with the global percent tree cover data. Next, the process and
methodology were determined based on the prerequisite, and thus the verification methodology
was developed. Using this methodology, prototype percent tree cover data were created and
the methodology for the accuracy enhancement was improved by evaluating the validity of the
methodology.
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(Abstract)

In order to relate fully polarimetric SAR data and sea ice physical parameters, PALSAR
polarimetric data and AMSR-E data acquired in Feb, 2009 were analyzed. It was found that
polarimetric entropy could successfully recognize sea ice area and backscattering coefficients might
be related to sea ice thickness derived by AMSR-E data.
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(Abstract)

Coral reef distribution is estimated using AVNIR2 (ALOS) in Bali, Indonesia 2007. The results



show that the classification accuracy was 87.16% for overall, higher than 75 %. This results show that
ALOS Satellite data is enough accuracy to estimate Coral reef mapping and coastal environmental
parameter mapping such as Sea alga and seaweed. The classification could be differentiated 5 classes
(Coral, vegetation, sand, rubble of coral and substrate.) The wide of coral reef distribution in this
research is 141,056 hectare (14.105 pixel). The type of coral reef are: A;.Barrier reef and fringing
reef at Mertasari Beach-Matahari Terbit Bech B.Fringing reef at east side and south-east side of
Serangan Island and west side of Lembongan Island C.Fringing reef at west side of Lembongan
Island and Platform reef at south side
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(Abstract)
The forth IPCC report pointed out three areas of _ =
highest vulnerability by which climate change is expected ,:'E' i s
to impart the most severe effects. Those are weather E;E T
disasters, grain production, and malaria-like diseases. E J:,
Prices of grain have tripled compared to those of the last . u1. =1 1@ om

decade and are showing instability because of global JulianDay

financial uncertainty. The authors have developed (-2 2003 FoAGREROEL
a photosynthesis crop model for grain production under the background of climate change and
economic growth in developing countries. This paper presents an application of the model to grain

fields of paddy rice, winter wheat, and maize in China and Southeast Asia. The carbon hydrate

in grains has the same chemical formula as that of cellulose in grain vegetation. The pursuit of



carbon in field grains can validate fixation amounts of carbon estimated using a satellite-based
photosynthesis model. The model estimates the photosynthesis fixation of rice reasonably in Japan
and China. Results were validated through examination of carbon in grains, but the model tends to
underestimate results for winter wheat and maize.
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(Abstract)

The ground based thermal admittance of the surface estimation scheme is developed. Moriyama
lab. Of Nagasaki university continued the thermal chracteristic factor which corresponds to the
thermal admittance estimation from the nighttime sequential land surface temperature observation.
However this year, we made the thermal admittance estimation scheme from the nighttime land
surface temperature with some approximations to solve the energy balance formula of the land
surface. By using the 4-components radiometer which equipped on the observation tower at
Yatsugatake, Japan, we estimated the thermal admittance. The result shows the almost data are
in the range of the “standsrd” value, but in some cases which the approximations are violated, the
thermal admittance converged into the undesireble values. This means the necessity of the data

screening.
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(Abstract)

The change of reflectances due to the change of positions of the sun, canopy, and sensor geometry
is called Bi-directional Reflectance Distribution Function (BRDF). BRDF, which is capable of
assessing three-dimensional vegetation structure cannot be captured by nadir observation from
satellite. Last year, we established multi-angular optical remote-sensing system at the tower of
Yatsugatake. This year, we focused on and revealed the seasonal change of BRDF on larix leptolepis
forest at Yatsugatake, using observational data and semi-empirical BRDF model (Ross-Li model).

Ross-Li model was used to set common solar conditions of BRDF data, because BRDF changes
depending on the solar zenith angle at the time of observation. As a result of observing BRDF in each
season, the index termed HDS that is calculated from the difference between the strongest vector
(hotspot) and weakest vector (darkspot) of reflectance increased towards summer and decreased
with fallen leaves, respectively. This indicated that BRDF changed with phenological change of
vegetation. However, seasonal change of HDS was different between the red band and the near-
infrared band. HDS of the red band became maximum before the beginning of rainy season in June
when photosynthesis is most active.
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(Abstract)

We have studied estimation of net primary production using ADEOS-II/GLI v210 global mosaic
data with 1km spatial resolution. Next project of GCOM-C, SGLI sensor observe the earth with 250m
spatial resolution. it is needed to understand the systematic errors of the estimation and improve the
accuracy of the estimation. This year, we compared the NPP by field survey and satellite observation
for Japanese larch trees at Yatsugatakesite. NPP from filed survey was 1.16+0.24 (kgCO2/m2/year)
and it from GLI 250m data, ECMWF air temperature data and NCEP/NCAR solar radiation data
was 2.40+0,65 (kgCO2/m2/year). Although ECMWZF’s air temperature is higher than AMEDAS data
of around area, high NPP value from GLI is unexplainable. Next, we plan to calculate NPP with GLI
and ground measurement weather data and improve GPP estimation algorithm.
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(Abstract)

Tokyo University of Marine Science and Technology (TAMSAT) has developed a portable scanning
Mie-scattering lidar (PSL) since 2004 with referring to the portable automated lidar (PAL)
developed at CEReS, Chiba University. The hardware part was almost accomplished but the software
part for routine measurements are remained to develop. Therefore we moved the lidar system to
CEReS site and settled enough to do measurement. Some PC interfaces were added for computer
automated running and developed the measurement routine based on experiences of the PAL. In
the initial check with simultaneous observation of PAL, we obtained a good agreement and a better
signal to noise ratio even compared to the PAL. A longer-term operation about few hours during the
severe Yellow Sand (Kosa) events in 17-18 March 2009, we clearly captured the dense Kosa layers.
However, we still need to improve the measurements software for stable continuous observations and

consider how to share the obtained data through the network circumstance.
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(Abstract)
The aim of this study is to investigate the aerosol optical properties in world-wide area based

on the on-board sky-radiometer measurement over the ocean. Results from this study are expected



to contribute for ground validation of aerosol retrievals from satellite measurements. A new ship-
board sky-radiometer, Prede POM-01 MK III, was developed for observing aerosol optical properties
over the ocean on board the new Antarctic R/V Shirase that will serve beyond 2009. Sun-tracking
performance of the POM-01 MK III sky-radiometer was examined with a pseudo-swinging device.
Under conditions of pitching/rolling angles up to 5 deg with 0.1 Hz cycle, the sky-radiometer can track
the sun accurately, and thus attain the direst irradiance measurement under a limited ship-rolling
condition. Consequently the accuracy of the aerosol optical thickness data is expected to improve over
the ocean. However, a problem in the on-board scattered radiance measurement still remains to be
solved for accurate aerosol retrievals such as size distribution and complex refractive index as well as
the aerosol optical thickness.
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(Abstract)

Four years digital camera records of springtime Aeolian dust at three places in East Asia, i.e.,
Changchun in China, Ulaanbaatar in Mongolia and Kagoshima in Japan were analyzed, and
compared successfully with the satellite data from NOAA/AVHRR and MTSAT/VISSR. Effect of
anthropogenic aerosol from the continent was found to be important in Kagoshima.

Dispersal patterns of volcanic SO2 at Miyakejima were analyzed by means of surface concentration

data at 14 stations in the coastal area and column concentration measurements by JMA with a UV



spectrometer along the road circumventing the island. Newly developed projection method was found
to be very useful for further studies. Furthermore, flow patterns of volcanic SO2 were studied by a
UV camera at Sakurajima, Satsuma-Iojima and some other Japanese volcanoes.
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(Abstract)

In this project, we are aiming for the fusion of three fields of astronomy, particle physics, and
environment science. In this collaboration with CEReS, we have performed atmospheric environment
measurement with an imaging lidar system constructed on the basis of the All-sky Survey High

Resolution Air-shower (Ashra) telescope, originally developed for detecting cosmic-ray particles with



extremely high energy.

The remarkable features of the Ashra telescope system are a wide field-of-view (FOV), high
angular resolution, and a high-speed, highly sensitive imaging system with an intelligent triggering
capability. In this project, a prototype Ashra telescope was made after applying the Ashra 1/3-scale
prototyping optical system. By employing this novel telescope, we have constructed an imaging lidar
system for monitoring aerosols and clouds in the troposphere.

Imaging lidar measurements were carried out on the building of "Sogo-Kenkyu -Tou" in the
Engineering School, and we took the images of the scattered laser lights in the atmosphere around
the Chiba University. Our simulation results for imaging lidar method were suggested that the data
would be useful for elucidating detailed optical properties of aerosols.
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(Abstract)

Portable, automated lidar is a system that enables uninterrupted observation of aerosols and
clouds under all weather conditions. Accumulation of 5-year-worth data so far has greatly contributed
to elucidating the behavior of the local atmosphere, leading to the recognition of the importance in
studying various atmospheric phenomena depending on the seasonal as well as regional bases. In
the last fiscal year, a new mechanism for horizontal scanning has been installed, and subsequently
we have tried to implement measurements of regionally interesting phenomena in this fiscal year.
Although problems of the laser oscillator and automatic alignment mechanisms have hindered its
full-time operation, intermittent aerosol loading has been observed, probably due to the go-stop
effect of heavy traffic in the northern part of Chiba University. Additionally the system performance
has been compared with the simultaneously operated PAL system from Tokyo University of Marine
Science and Technology.
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(Abstract)

For improvement of ground albedo retrieving with classification for ground covering from satellite
imagery, we proposed two step classification which have rough four grouping for vegetation, soil, water,
ice and urban with each index from satellite (VI, SI, WI) and allocation each class structured with
spectral reflectance from ASTER spectral library. This research present a simple and automatic multilevel
slice method as rough grouping with searching the local minimum value in histogram of satellite digital
number for verification of the two step classification. And two different grouping methods are compared
and simple multilevel slice grouping are more available for vegetation and soli area.
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(Abstract)

Since Microwave Radiometer (MWR) brightness temperatures (TBs) are sensitive to hydrometers
(cloud, rain, and frozen precipitation particles), assimilation of TBs is expected to improve the Cloud-
Resolving Model (CRM) forecasts.The goal of the present study is to develop a data assimilation
system that incorporates the MWR TBs into the CRM developed by Japan Meteorological Agency
(JMANHM).

Using CRM Ensemble forecasts, we found distinct differences in the forecast error correlation
between rainy and rain-free areas. Since we often have large-scale positional errors of rainy areas
between the observation and the CRM forecasts, this suggests that use of Ensemble forecast error
covariance is not appropriate for data assimilation, particularly in observed rain areas without
forecasted rain.

In order to solve this problem, we developed the Ensemble-based assimilation method that used
Ensemble forecast error covariance at neighboring points. This method consisted of the selection
scheme of the neighboring points and the Ensemble-based variational assimilation scheme. In the
selection scheme, we obtained the neighboring points that maximized the product of probability of
positional error and the conditional probability of TB observation given by the CRM Ensemble mean.
In the assimilation scheme, we used the forecast error covariance expressed by Schur product of the
neighboring Ensemble forecast error covariance and a prescribed correlation functions.

We applied the above method to assimilate the AMSRE TBs for an extra-tropical low case (27th
Jan. 2003). The preliminary results show that the selection scheme reduced the large-scale positional
error of the cold front and mesoscale precipitation features accompanied with the low.
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(Abstract)

We have developed the low-power, high-sensitivity cloud profiling radar, FALCON-I. We joined a
campaign observations with aerosol measurements in physical and chemical methods from February
to May, 2008 at Hedo station of National Institute for Environmental Studies in Okinawa, which is
one of the CEReS SKYNET sites.

FALCON-I was on board on the research vessel MIRAI of JAMSTEC and made observations
of clouds in Arctic Ocean and southwest Pacific Ocean from May to November, 2008. FALCON-I
produced good quality data during the campaign. These data will be combined with those obtained in
other stations of SKYNET and useful for investigations of interaction between clouds and aerosol.
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(Abstract)

We constructed a GIS database for coastal marine landscapes and seascapes of Seto Inland Sea
and Tokyo Bay using RS images by multi-beam sonar systems, several satellite mapping and aerial
photography. First, we estimated which satellite image is the most available to analyze important
coastal seascape structures such as seagrass meadows, algal beds and tidal flats among four satellite
images (IKONOS, ALOS Landsat and MODIS). The analyses revealed that AVNIR-2 of geometrical-
revised ALOS images exhibited most clear boundaries of seagrass meadows and algal beds, which
allowed to estimate their areas and distribution. The database is now used for analyzing spatial
distribution and long-term dynamics of seagrass meadows and algal beds and moreover estimating
the relationship between their spatial distribution and the associated fisheries resources.
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(Abstract)

This study aims to investigate long-term spatial dynamics of coastal ecosystems in Akkeshi-ko
estuary and Akkeshi Bay in the eastern Hokkaido where pristine cold-temperate ecosystems ranging
from terrestrial to coastal areas remain largely unaffected by human disturbance. We collected
existing spatial data on environment including remote censing observations by aerial photographs
and satellites. In addition, we obtained high-resolution images of seagrass beds and rocky intertidal
areas by blimp photography. Investigation on existing spatial data revealed significant spatial and
temporal changes in major seascape components such as seagrass beds, and those in environmental
parameters such as nutrient concentration in water and sediment. The obtained information will be
used to establish integrated environmental monitoring system of the area for evaluation of ecosystem
functions and for conservation and sustainable use of coastal ecosystems.
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(Abstract)

I classified and evaluated the environmental information for Minato-ward for the purpose of



using remote sensing data as a fundamental data. When I compared the observation results of heat
environment and a heat image by ASTER, some problems were found on the following observation.

- It is difficult to express fine temperature distributions which correspond to land for the light density
at observation spot.

- The observation results may be strongly affected by the place of the observation spot.

- If the heat image of ASTER and the temperature distribution has big differences, the high
temperature level of cities may be moved to other places by sea breezes.

From the comparison of the air pollution observation results by DOAS method and the observation
results of temperature distribution in chronological order, there might be possibilities of sea breezes
flowing into cities from the distribution of low temperature level and the density of materials of air
pollution.
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(Abstract)

CEReS and RESTEC developed a prototype of interoperable system to provide Earth observation
satellite data and land condition maps such as land geomorphological map in cooperation with JAXA.
The purpose of this research is to provide dispersed geospatial database to local society via a Internet
to verify the importance of integration service of various data, and to verify the interoperability of
multiple data sources dispersed in CEReS and in JAXA (Japan Aerospace Exploration Agency).A
standard interface of Web based GIS system, that is, Web Map Service (WMS) I/F which is specified



by Open Geospatial Consortium (OGC), is adopted in the system.

Target of this system is to allow public user to access and view land information, using time
sequential satellite data and land condition maps published by government. User can see local
circumstances, land type changes, potential vulnerable area for flood, and etc. To achieve easy use for
novice users in geomorphological domain, point markers are put on distinctive surface type points on
the map.

Prototype system has developed successfully, and usefulness of data viewing service through a
Web based GIS system is verified.
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(Abstract)

The production of the beet sugar in Hokkaido, Japan is about 640,000 tons, that is 3/4 of the
total domestic production amount. The government is instructing a cost reduction of the production
and manufacturing process, because the price of domestic beet sugar is 2.8 times higher than the
imported sugar. The objective of this study is to assess the feasibility of development of an efficient
sugar beet cultivation support system effective to reduce the cost for beet cultivation, and also for the
beet collection and sugar production, using the agricultural spatial information data. In this study,
for predicting the root yield of sugar beet, the analysis of the satellite data and meteorological data
was conducted in the Memuro Town, Hokkaido, Japan. The cumulative temperature (T), cumulative
precipitation (P) and cumulative solar radiation (R) from the end of April to the middle of July were
selected as the predictors of the root yield (RY) prediction formula.

The results suggest that it is possible to predict the root yield three months before the harvesting
season. By providing such result to sugar companies in much earlier before harvesting, the sugar beet
collection and sugar production efficiency will be expected to increase.
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(Abstract)

Here we propose the use of a commercially available PC projector as a white-light source. This
is relatively inexpensive, yet the possibility of unattended, continuous operation is quite suitable
for theDOAS measurement. This light source is portable, and it can be used during both daytime
and night time. The purpose of this study is to demonstrate the capability of the PC projector as a
DOAS light source. The long-path, continuous measurements have actually been performed, and
the resulting concentrations of pollutants are compared with the data from nearby ground-based
monitoring stations.

We report the results of two recent campaigns: Nagano city (August 2008) and Tokyo city (August
2008) in Japan. The environmental standards of NO, and SPM have been mostly attained in Nagano
city, while heavy traffic still causes problems in the urban Tokyo city area. In these measurements,
we measured optical thickness due to NO, absorption and aerosol extinction in the lower troposphere
(atmospheric boundary layer) using nearly horizontal optical paths in a height range of 15-30m from
the ground level.

A reasonable temporal correlation was found between the result of the long-path measurement
usingDOAS method and the data of NO, concentration from a ground station near each optical path
in Nagano city and in Tokyo city. Moreover, a reasonable correlation was found between the aerosol
optical thickness using DOAS method and the data of SPM concentration from a ground station in
these cities.
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(Abstract)

This work is intended to develop a Global Positioning System (GPS) receiver specially designed
to process reflected GPS signals off the ocean surface for purpose of ocean altimetry. The prototype
receiver consists only two parts: A pair of GPS RF front-end provides Intermediate Frequency (IF)
digital samples of direct and reflected GPS signals, and high-speed USB interface that transfers the
sampled data to a host PC for post-processing. A preliminary test was performed at the Aioi Bridge
over the Sumida River. The altimetry results showed that the developed GPS sensor was capable of
providing an averaged altimetry error of few decimeter.
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(Abstract)

The retrieval of atmospheric temperature and minor constituencies' profile is a fundamental
problem for satellite remote sensing. To solve the inversion problem with m observations
and n state variables (m>n), the conventional method is Rodger’s solution (C.D. Rodgers,
"Retrieval of atmospheric Temerature and Composition From Remote Measurement of Thermal
Radiation",REVIEW OF GEOPHYSICS AND SPACE PHYSICS, 14, 619--709, 1976.). Last year we
tried to retrieve the Atmospheric vertical profile by Rodger’s method. But we have not obtained the
successful results. We develop a new solution for the least square, unbiased, estimator. The estimator
has nm variables and there exist nn constrains derived from the unbiased estimator condition. For
nn+nm variables, we have obtained nn+nm linear simultaneous equations. From this equation we
will be able to retrieve the profile. It is also shown that we can not derive Rodgers’s solution from it.
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(Abstract)

The purpose of this study is to pick-up nice view points around the Fuji-Kawaguchiko Town,
located in the South-Eastern part of Yamanashi Prefecture,Japan. Analysis by using ArcGis9.2
(ESRI) & Kashimir3D ( (c) 2005. SUGIMOTO) soft wears, 5spots around the 2 lakes are judged
to have excellent views of this town, including Mt.Fuji and Lake Views.

@ B

SLAOHAETFLWREFARBOELWILEICUET 2EHE 1568.561 ¥+ 0. A0 25899 ADBITH
%5 (¥M 2152818187, EXRBOI5 4 DOMEEFAICHS, ELWHEXOPLME L TE
F 1260 AADEXBH TN B, T 16 FOKBEHECH L. BSLUOME TIXRADTHEE )57

TRBRFIDBREZED. TR 2 FAZRNRELVIPUT—FRE. V=02 3y TREZT>TELL
RREENPOEAN CCCM D—BE LT, CHORBROIDBEREICSEL o, BTEIIETERFPEEIL
RBAICHY ., RUWRBEZTFELOBARABEEEZDPLE UBEOEL VL RERGILNF SN TN S,
FHRICHEWVTIZESRI D [ArcGIS9.2] & [AYZ—)L 3D) ZEAL T, BEET 2REINBTZF#BIC
REULILET, CNSIARTIEMURBVWETENTRBZFEICRLODDIMTBRRIBOBREEHA D
cExEBeE LT,

RRBOFRGEEL T, ETULO—SBULOWFEEETRBOVWITIHI DB EZRBTEE L. BLFE
RESEILBADBAREREICEALBIRHIICBER L. MILBERDOKEICEL > TALICRIFTEZEN
RIRTHB &, BEAR—RERMUH 200 IFREDLNY ZHONBHEREZERTE 2. B
DICREBICKDRAAEZFRT 2N ZEZERL. N EEDED ENBDIEET 2RITX - TREDR
HICERURWNZ & BRADEDFENTEDLIRARFEZRE TES . 77 EALPTLVER
ICALTWBIEZBEL. CNESITRTEZRET MR EZEREIREMHZOS AL T77L 2 RE
A=—N=LAICE>TREF U o ZDRBR. HIPEME K THERUSDBREN CTREELMR (3 AN, tES
DEWMIBICRERISOBENTELR MR (2 AN 2. WIThHPUONETEHOBERIANSEEL. &
IS REETWEHEZITRARE. AV I—IL3DICKBBBTHLSMNITEIIENTE,

RBEES | —MHAR

MRRE | SABRROL —FE#H M I DEEMAFPGA DR
MRE FIRE) | PSS (FEXREXRZRMERIFZMAERD

BEUHE | IT.RY AY> T4 3




(Abstract)

In CEReS, a microsatellite with Circularly Polarized Synthetic Aperture Radar (CP-SAR) has
been developed to observe several information of earth surface particularity. It is world's first
challenge and uses Japan's own technology. The controller for CP-SAR in the microsatellite requires
high-speed FFT computation for large amounts of data. Our research analyses the amount of
resources necessary for FFT on Virtex-5, a class of high-end FPGA, in order to consider using FPGAs
in the controller. In the future work, FFT calculation speed of Virtex-5 will be analyzed. Furthermore,
a controller with FPGA will be developed if we find that FPGA is applicable for the controller.
® B

FEREREBEUE—MEV IV TMELS 5 —TIE HKRIRE - KEBICHT R4 DBHREBEN OGS
BEICEATES, HRYHMDBRBEOEMICKZARKEEHMAOL —4 (CP-SAR) 2 HEHOY
AV0BBERAAEL T2, ST YA VO0F/EP CP-SAR DERLIB% 17 D PRAESICH VN TIEE
IC FFT BB ThN %, 2T, AARTIE. PREEWTEAZRTIL TWVSB/N\1 IV K FPGA D 1
BT#H B Xilinx Virtex-5 [CDWT FFT BEZT 2> & ED YV —RERABIC OV TR 21T o1 T8
DFRBEL T, Virtex-5 O FFT BEREICDOVWTREI L. PREEBADRAZIREGT T 52 ENEIFS
N,

(BRDAR)
%, THB, P, B. Setiadi, J. T. Sri Sumantyo, ' &MOL —FEEH YA VOBERFFTEE.

FPGA' E M EBERERUE— MY IR L, 2000.

T. Hirata, K. Namba, H. Ito, B. Setiadi, J. T. Sri Sumantyo, "FFT computation FPGA for Microsatellite

onboard Synthetic Aperture Radar," Int'l| Workshop Synth. Aperture Radar, 2009.
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(Abstract)

The purposes of this study were to make a validation of the soil moisture algorithm of recent
version (Koike Ver. 5.33) using the data in the study area in the Mongolian plateau and to evaluate
the soil moisture product in recent version (Ver. 6.0) estimated by Koike Ver. 5.33 using the data
of NAMHEM stations in Mongolia. As a result, we got the good results of the validation of the new
algorithm and evaluation of the soil moisture product in the recent version (Ver. 6.0).
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(Abstract)

Research which clarifies the development process of Jakarta was done using the old edition maps.
As a result, the followings became clear.

The port town built by the Ciliwung river mouth in the 15th century is asked for the origin as a
city in Jakarta. The city center moved south gradually with development of Jakarta. The city center
moved from Kota district to Weltevreden district at the beginning of the 20th century. Recently, it
hasbeen moving south further in the city center. The environment of the city circumference part also
changed a lot with movement of the city center. The environment of the surrounding city changed
from the natural stage to the plantation and the residential area. The old edition maps will serve as a
leading tool with which the shortage of the data is compensated so that clearly also from the above.
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(Abstract)

This laboratory developes many types of next generation sensors for earth and planets surface
observation, i.e. Circularly Polarized Synthetic Aperture Radar (CP-SAR), CP Scatterometer (CPS).
These sensor are designed for aircraft and microsatellite platforms with frequency 1.27 GHz (L
Band). These sensor could be employed to retrieve detail information of earth surface, including
natural resources or minerals, vegetation, city mapping, snow area (north and south poles) etc.
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(Abstract)

Synthetic Aperture Radar (SAR) is a multi purpose sensor that can be operated in all-weather
and day-night time. Recently, the SAR sensor is operated in linear polarization (HH, VV and its
combination) with limited retrieved information. The characteristics of the conventional SAR
sensor is bulky, high power, sensitive to Faraday rotation effect etc. Recently, we are developing
the Circularly Polarized Synthetic Aperture Radar (CP-SAR) onboard microsatellite to retrieve
the physical information of Earth surface, especially the Asian disaster area in the future. In this
research, the CP-SAR sensor is developed to radiate and receive circularly polarized wave. The sensor
is designed as a low cost, simple, light, strong, low power or safe energy, low profile configuration to
transmit and receive left-handed circular polarization (LHCP) and right-handed circular polarization
(RHCP), where the transmission and reception are working in RHCP and RCHP+LCHP, respectively.

Then these circularly polarized waves are employed to generate the axial ratio image (ARI). This



sensor is not depending to the platform posture, and it is available to avoid the effect of Faraday
rotation during the propagation in ionosphere. Therefore, the high precision and low noise image is
expected to be obtained by the CP-SAR. The microsatellite is planned to launch in 2014 to collect the
information of Earth surface.
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(Abstract)

Current condition and time change of Boreal forest in far-east Russia was monitored by Landsat
TM imageries. As a result, primary factor of forest disappearance is considered to be forest fire or
injury by insect. Explanation of its mechanism is remained as future subject.
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(Abstract)

The final purpose of this study is to clarify places of avalanche occurrence from the satellite image.
We acquired the reflectance image data by 2-dimensional camera with several wavelengths, which
covered the wavelength of the visible sensor (VNIR) of ASTER and of LANSAT ETM on this year.
On the slope without influence of trees, we acquired the 6-spectrum image data for two kinds of snow
coverage. Under analyzing snow image data and acquiring satellite data now, the above mentioned
target will be achieved with comparing between snow image data and ASTER images.
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(Abstract)

Peat, brown coal and coal are carbon pools in the lithosphere and hence the important energy
resource, however, these resource have risk of sulfuric acid contamination to the surrounding
environments after land use change or mining activity. We have evaluated the effect of sulfuric acid
contamination on limnological systems by analyzing SO42- in river water at fine scale in the northern
part of Kyushu Island. Distribution of water chemistry of river water was analyzed by GIS overlaying
the distribution of former mining sites and peatlands. Basin affected by volcanic activity as well
as basin with former coal mining sites discharged sulfate to the river water. This analysis could

contribute for the risk assessment of sulfuric acid pollution in the limnological systems.
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(Abstract)

The purpose of this study is to investigate and clarify the technical problems of the road-surface
condition monitoring that utilized the synthetic aperture radar satellite which will be applied to the
road maintenance operation in winter season. This year, instead of a road, runways of an airport were
selected as sample target. The investigation of the feasibility of the snow detection on the runways
was conducted by using the ALOS PALSAR data. In addition, the weather and aviation information
were gathered in order to check the runways surface condition. Base on the information, we also tried
to confirm the runways surface condition. This report compiled the investigation for the Memanbetsu
airport, Hokkaido, Japan.
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(Abstract)

Remote sensing techniques are important for mineral exploration, protection against natural
hazards, environmental preservation and environmental reclamation. The main purpose of this
study was to develop methods combining remote sensing and geographic information system (GIS)
for identification of hydrothermal alteration zones and for creation of maps for mineral exploration
and seismic hazard prediction. The areas studied were selected from Japan, Thailand and Myanmar.
A new technique using a commercially available CCD camera for identification of a distribution of
altered minerals on outcrops of an open pit and landslide in addition to remote sensing and GIS
techniques based on ASTER and Landsat 7 ETM+ data were developed. Precise data processing
of mineral spectral reflectance and mineral emissivity and examination of the difference between
an estimated remote sensing image and ground truth in a field were carried out to obtain accurate
results.

A new small-scale remote sensing technique was developed for analyses of mineral distribution
on an outcrop using a commercially available CCD camera with filters having wavelengths at 400
nm, 450 nm, 500 nm, 600 nm, 750 nm, 800 nm and 950 nm. The optical resolution of a digital filter
image taken by this method in the field is about five million pixels for an object of one square meter
in size. Raw images were processed by the spectral angle mapper image processing (SAM) method.
Adjustment of the threshold value for each mineral in the SAM method is important for obtaining
accurate results. The threshold values as radian values in the method are 0.1 for goethite and 0.15
for kaolinite. Distributions and area ratios of goethite, kaolinite and vegetation were estimated
accurately. In this study, a flexible and low-cost remote sensing system that can be used for detection
of alteration minerals directly in the field was developed.

Remote sensing analyses based on band ratios, principal component analysis (PCA) and SAM
methods using ASTER and Landsat 7 ETM+ image data were carried out at Hachimantai geothermal
area, Kawasaki bentonite open-pit mine and Yano-Shokozan pyrophyllite open-pit mine in Japan
in order to evaluate the validity and accuracy of mapping of alteration minerals. Alteration
zones containing goethite, alunite, kaolinite, montmorillonite, pyrophyllite and silica minerals
were extracted from satellite images. The distribution of altered minerals determined by field
investigation (ground truth) accorded well with the distribution of minerals analyzed by the remote
sensing technique in this study.

Estimation of ore reserve as resources of rare earth elements (REEs) was carried out in
addition to identification and mapping of laterite soil zones in the Phrae basin, one of the largest
intermountain basins in northern Thailand, by the remote sensing technique (Landsat 7 ETM+
image data), field survey and ICP-MS analysis. Laterite soil detection images were processed by the
band ratio method (bands 3/1) and PCA method using bands 1 and 3 and the combination of bands

1, 3, 4 and 5. The effect of vegetation in analyses of laterite soil was removed by the method using



the normalized difference vegetation index. The PCA method gave more accurate results, though the
band ratio method gave results more rapidly. The total content of REEs in the Middle terrace ranges
from 140 to 240 ppm. The weathered horizon consisting of laterite soil with goethite and kaolin
minerals just below the surface has the highest concentrations of REEs. The ore reserve of REEs in
the horizon in the basin was estimated to be 0.3 million tons. The procedure used in this study is
very useful for estimating ore reserve of REEs as a preliminary exploration for REE resources.

A lineament map was produced by using stereo pair data of an ASTER image, Landsat false color
composite image and Shuttle radar topography mission (SRTM) 90 meter resolution digital elevation
model (DEM) image. The purpose of lineament density analysis is to calculate the frequency of
lineaments per unit area. A grid system set at 5-km intervals was used to obtain adequate lineament
density values. These lineament maps are used for mineral potential and seismic hazard maps.

Weighted overlay GIS analysis was used to identify a favorable mineral potential zone in the central
volcanic arc in Myanmar. The validity of the predicted potential map for mineral resources was
examined in Monywa-Kawlin-Wuntho area that includes a large Monywa high sulfidation copper-gold
deposit (one billion tons, 0.4 wt % Cu in average) in the central part of Myanmar. The percentage
influences of four layers of lithology, alteration, lineament density and mineral occurrence were
assigned for making an exploration probability map. The map was produced by a combination of overlay
analysis and kriging geostatistics as a spatially mineral potential map. The predicted moderate to high
potential zones coincided with the location of Kyaukpazat gold deposits in the Kawlin-Wuntho area. The
Kawlin-Wuntho area in the central volcanic arc zone is thought to have a high potential for copper-gold
mineralization. The use of remote sensing combined with a GIS in this study provided information for
selection of new mineral exploration sites.
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(Abstract)

A retrieval algorithm of vertically integrated water vapor amount (precipitable water) over land
was applied to the near infrared data of Global Imager onboard Advanced Earth Observing Satellite-
II (GLI / ADEOS-II). Comparing the retrieved precipitable water with ground-based microwave
radiometer measurements at the several sites, we already had a relative error of about 10%. As a
result of the global analyses over land, it is suggested that the estimated precipitable water depends
on the surface type, such as vegetation, snow / ice, or desert regions. Further, it is necessary to make
validation studies over various surface types. It is also anticipated to compare the satellite-retrieved
results with other satellite-based water vapor amount on a wide-area basis.
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M. Kuji, N. Kikuchi, A. Uchiyama, T. Takamura, Retrieval of atmospheric water vapor amount over land
using ADEOS-II / GLI near infrared data, Proceedings of the 14th CEReS International Symposium /
SKYNET Workshop on “Remote Sensing of the Atmosphere for Better Understanding of Climate Change”,

69-72, 2008.
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(Abstract)

Urban albedo is influenced by the geometrical structure of building canopy on the two points
following. 1) albedo decreases due to the multi-reflection inside the building canopy. 2) Bi-directional
reflection on the urban canopy makes significant heterogeneity of reflected radiation. To clarify
the first characteristics, we evaluated albedo from the upward flux data observed by the onboard
pyranometer. Based on this measured albedo, an urban albedo model was introduced. Our model uses
the vegetation area ratio as a parameter. The model was applied to the LANDSAT data and albedo

distribution in the Ishikari area was presented.
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(Abstract)

The study discusses an estimation method of offshore wind energy by using ENVISAT/ASAR-
derived wind speed and the analysis of Weibull distribution. It is found that the Weibull statistics of
ASAR-derived wind speed namely shape and scale parameters could be used for estimating offshore
wind speed within 95% confidence interval. Furthermore it is inevitable to increase the number of
ASAR scenes in order to obtain higher accuracy of energy density.
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(Abstract)

Satellite SAR interferometry is a promising tool for mapping of glacier and ice sheet displacement
in the Antarctica. With this technology, accuracy of baselines is critical to precise measurement.
However inaccurate orbital information of previous JERS-1 SAR is a defect, accurate baselines
are expected for PALSAR onboard ALOS which installs GPS. In this work, accuracy of calculated
baselines from orbital information of ALOS was confirmed (within a few meters) from two sets
of interferograms with overlapped area in the Yamato Mountains, Antarctica. In addition, we
demonstrate that our baseline estimation method which uses interferometic phase over stable bare
rocks and was previously proposed is useful by applying this method to PALSAR data.
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GPS and SAR offset displacements from Sumatra-Andaman Earthquake Mw9.2 on December 26,
2004
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Abstract— The Sumatra-Andaman eathquake, the epiceter about 163 km western part ofSumatra
island, occured on Decemeber 26, 2004 at 7:58 a.m. local time. The magnitude ofthe earthquake
was 9.1 on the moment magnitude scale and became one of the largestmagnitude of the earthquake
in world. We use the benefit tools of Amplitude MachingPixeal of Synthetic Aperture Radar (SAR)
data to make a rough estimation of crustaldisplacement associated with this earthquake. Fours
of C- band synthetic aperture radar (SAR) images acquired by ERS-2 synthetic aperture radar
instrument are analysed. Weprocessed raw SAR data to produce SLC (Single Look Complex) and to
obtain offsetdisplacement. We also processed daily GPS observation data to estimate the coordinate
of GPS sites in ITRF2000. The results of offset SAR displacement show that maximumdisplacement
in northren part Sumatra Island is 4-6 meters. We found in SAMP station,located 330 km from
epicenter, which coseismic step is 144 cm from east to west direction.In north site such us in BNKK,
PHKT, CPN1, ARAU, IPOH, BEHR and KUAL coseismicdisplacement detected well by this method,

and almost these site moves to epicentaldirection. Generally our result agrees well with long span

GPS observation.

Key words: Sumatra, offset, SAR, displacement

1.Introduction

The Sumatra-Andaman earthquake, a devastating earthquake, occurred in Indianocean at western of
Sumatra Island on 07:58:53 LT December 26, 2004 which hasmagnitude originally recorded as Mw 9.2,
lately upgraded to 9.3 (Stein and Okal, 2005). The hypocentre of the main earthquake was at 3°19'N 95°
51.24'E, approximately 160km west of Sumatra, at a depth of 30 km below mean sea level (see Figure 1).
Unfortunattely the earthquake was followed by tsunami. It was repoted that the tsunamimade landfall

within 10-15 minutes, run-up heightsl of over 30 m in Banda Aceh (Guy,2005). Run-up heights of



more than 10 m were also documented in Thailand (12.14 m) and Sri Lanka (11 m). Documented
fatalities eventually exceeded 283,000 with the heaviestlosses concentrated along the west coast of
Sumatra, but more than 40,000 were alsoaccounted for on distant shores around the Indian Ocean.
More than 1 million people weredisplaced (USGS, 2007).

Many Scientifics have been analyzing the size of the earthquake, slip, duration,speed, and spatial
rupture extent and tsunami generation. Such as Tobita et al., (2005) measured displacement
generated by the earthquake using Synthetic Aperture Radar (SAR) images, but this method
measures just vertical displacement and cannot yield quantitativevalue of displacement. In this
paper we try to calculate horizontal displacement associatedwith the erathquake using amplitude
offset SAR Analyzes (SAR matching image) (Tobitaet al,. 2001; Pathier et al., 2006), and map vector
dispalacement around the epicenter ofthe earthquake. We processed also GPS data to recognize the
spatial crustal displacementdue to Sumatra-Andaman earthquake.

2. Data dan method
2.1 SAR data

In order to estimate crustal displacement related to the Sumatra-Andamanearthquake, we use
radar imagery data (see Table 1) collected by the C-band (5.2 GHz)SAR instruments aboard the
ERS-2 satellite. The SAR data which are acquired on 2002and 2005 covers area around north of
Sumatra Island (Figure 2). The raw signal data areprocessed using a commercial software GAMMA
SAR processor whose output consists ofa signal that is a measure of the complex backscatter of a
patch on the ground delayed bythe travel time of the signal from sensor to target and back.

Table 1. SAR data used for monitoring crustal displacement in in the northof Sumatra Islands.

LocationMasterSlavePerpendicular Baseline Period (days) (m)Loaction 12002/11/122005/01/2557
1109Location 22002/11/282005/01/063101074

Figure 2. SAR images location in the north of Sumatra islands

The displacement field can be measured via incoherent or coherent cross-correlationof small
image chips. This method has the advantages that it does not require phaseunwrapping. In cases
where there is some degree of interferometric coherence between dataacquisitions, the single-look
complex (SLC) image speckles themselves give features thatcan be accurately tracked. This method
is complimentary to the phase-based approach sinceit works well with the large displacements.
Furthermore, image cross-correlationmeasurements yield the two-dimensional displacement field
while measurements of thephase yield deformation only along the line-of-sight. Accuracy of the
cross-correlationmethod is dependent on the scene content, and image chip size.This method has
beensuccessfully applied by Michel et al,. (1999a and 199b); Tobita et al,. (2001) andPathier et al.,

(2006) . Basic Idea of measuring pixel offset from two SAR images isillustrated in Figure 3. In this



method, using two SAR images, only use amplitude SARimage from SLC image (not phase, not
interferometry), we try to find better window size ofcross-correlation between master and slave image

to improve SNR.

Figure 3. Schematic of basic idea measuring offset displacement from SAR image. The residual offset
in K letter means ground displacement related to the earthquake.

In general this method is very easy, but distortion due to topography on the radarimages must
be intensive in research area, therefore slave SLC must be preciselytransformed to a master SLC
geometry. Otherwise, the influence due to the difference ofthe observation geometry including terrain
height difference must be quite big, and the”offset” that I want to know will be very small, which may
be less than 1/10 of the offsetdue to observation geometry difference between a slave and a master,
so the new slaveimage which is registered to master image should be generated then the geometry
bothmaster and slave registered almost same. The procedures to product the new slave imagecan be
seen in Figure 4. In this procedure the Digital Elevation Model (DEM) data areneeded. I mosaic the

SRTM with resolution 90 m to produce terrain height data.

| T Since the new slave image is
(UTM, EQA, or SGH coord.) |
= proprozassing obtained the calculation for measuring
‘ DEM segment, dem _par
(user defined resolution) . .
offsetdisplacement can be done as follow:
initial geocodin DE-M F.)I’OdUGlS: : :
lookup table & ; ool incidence engle The first method to estimate the
simulated SAR « layover & shadow map
intensity image . . .
ratinament step ! range and azimuth registration offsets
SAR :.:oordinales: backward SAR o MAP geocoding MAP coordinates:
 Derved produen . o] lookup tble  [—d . DM Products filed of twoSAR images is the intensity
« InSAR products inversion « Landuse inventory
» Differential products forward sovcoting| * G1SLavers . .
MAP to SAR tracking, known as cross correlation
» transformed products [ ookup table [ Ging| * transformed products
from MAP coordinates from SAR coordinates
ww| optimization procedure (Helmut et al.,
Figure 4. The procedure for generating new slave image 1998; Gary and Mattar, 2000). The offsets

registered to master image. . .
& & are generated with anormalized cross

correlation of image patches of detected real-value SAR intensity image.The success of this method
for the local image offset depends on the presence of nearlyidentical feature in two SAR image at the
scale of the employed patches. When coherenceis retained, the speckle pattern of the two images is
correlated, and intensity tracking withsmall image patches can be performed to remarkable accuracy.
Incoherent intensity trackingis also feasible but requires large images patches. In order to increase
the estimationaccuracy, oversampling rates are applied to image patches, and a two-dimensional
(2-D) regression fit to model the correlation function around the peak is deteminated with afour-
point interpolation. The location of the peak of the 2-D cross-correlation functionyields the image
offset. Confidence in the offset estimate is measured by comparing theheight of the correlation peak
relative to the average level of the correlation function tosupply a correlation signal-to-noise ratio

(SNR). Coarse information on slant-range andazimuth offsets is used to guide the search of the cross-



correlation maximum. For thepresent study with ERS-2 data, I systematically used patch size 128 x
128 single lookpixels.

The second, coherence tracking, a method of measuring the offset between SARimages
complementary to the intensity tracking is the coherence tracking, also known as thefringe visibility
algorithm or coherence optimization procedure Derauw, (1999). Throughout the SLC SAR images,
small data patches are selected; a series of smallinterferogram with changing offset is constructed;
and coherence 1s estimated. The locationof the coherence maximum is determinated by subpixel
accuracy by oversampling thesingle-look complex SAR image patches with zero padding and
by using 2-D regressionfunction to model the coherence peak with four-point interpolator. The
magnitude of thecoherence maximum relative to the average level is used as a quality factor to help
rejectunsuitable patches. Coarse information on the slant-range and azimuth offsets is used toguide
the search for coherence maximum.

2.2 GPS data

In order to measure coseismic deformations associated with the megahurt Sumatraearthquake
on December 26, 2004, we analyze continuous GPS data in and aroundIndonesia. We use 2 IGS
stations both NTUS site which located in Singapore, Sunda shelf,epicentral distance ~905km and
BAKO site located at Cibinong, western Java Sunda shelf,epicentral distance 1636 km. The closest
one continuous station in our investigation isSAMP at Sampali Medan with distance 328 km from
epicenter. We include GPS data fromPhuket (PHKT), Chulalongkorn University (CPN1) and
Bangkok (BNKK). GPS data atARAU, BEHR, IPOH and KUAL sites from Malaysia Peninsula also

were included in ouranalysis.

3. Discussion and conclusion QU M0 m e o o Mo M0 s Tee el led e
The result of offset horizontal displacements from i

in location 1 is shown in Figure5. The maximum o

displacement is about 3-4 meters and the amplitude i
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Figure 5. Horizontal displacement in the
measurements collected one month or more after the north of Sumatra islands (SAR

earthquake, comparedto measurements collected image location 1)associated

. . ith h t S tra-
during various surveys between 1991 and 2001. with megahurst sumatra

Andaman earthquake December
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Figure 6. Crustal displacement related to Sumatra- Figure 7. Horizontal displacement in the north of
Andaman observed by long term GPS Sumatra islands (SAR image location 2)
observation, SAR observation and smodeling associated with megahurst Sumatra-Andaman
adopted from Ashar et.al in preparation, GPS earthquake December 26, 2004

data from Subarya, et al., (2006)

displacement in location SAR image 1 is 3.63 - 3.71meters.

The maximum offset displacement from pair SAR image location 2 is 5-6 meters (Figure 7).
The average of offsets horizontal displacement is about 3 meter. Unfortunatelythere is no GPS data
available in this research area. The closest GPS observation to SARimage in location 2 shows that
horizontal displacement is about 3.20 meter (Subarya et al.,2006). In the southern part of SAR
image location (Simalue Island) which is very close toepicenter of the earthquake, the displacement
from GPS observation reaches to 5.8 meter.In general the horizontal displacements derived from SAR
Amplitude offset both in SARimage location 1 and location 2 are good agreement with GPS observed
by Subarya et al., (2006)

The GPS observation shows the change in W-E component, N-S component andUp-down
component. We found that coseismic step of about 144 mm in the E-Wcomponent of SAMP in Sumatra

on December 26, 2004 (Figure 8). Coseismic step of 10mm is also can be seen in the S-N component.
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Figure 8. Figure 2. Temporal variations in coordinates of SAMP in Sumatra
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Coseismic step is recognized in the E-W component of PHKT in Phuket onDecember 26 around
249 mm, -106 mm in N-S component (Figure 2). We also found thatin ARAU site, located Malaysia
peninsula moved coseismically by 144 mm the west andby 35 mm to the south (Figure.3). The site
CPN1, BERH, IPOH and KUAL was movedsignificantly by the earthquake. Although we can see
a difference in both the E-W and N-Scomponent of SAMP, PHKT, ARAU, LNNG, CPN1, BERH,
IPOH and KUAL around thesouth of Tahiland, Malaysia and Sumatra Island, before and after
the main shock, we stillneed data for the much longer period in enhance our calculation and to
investigate whetherthe foreshock occurred or not. The GPS data aftershock also needed in order
to estimatepostseismic extension and direction due to after main shock many big earthquake

occurredsuch us Mw 8.9 Nias Earthquake on March 28, 2005.
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Figure 9. Coseismic horizontal displacements obtained as the difference between
averagesduring two periods of 355 day and 366 day of 2004. Red star mark is

epicentere of Sumatra-Andaman earthquake 2004

We simply calculate averages of horizontal coordinates of these stations before andthe after the
main shock and obtain coseismic displacement by taking differences of them (Figure 9). BNKK is
the farthest station that observed coseismic deformation since theepicentral distance is over 900 km.

On the other hand, SAMP is located about 330 km eastof the epicenter. We think that the observed
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displacement of 144 mm (W-E displacement)is accurate compare to Catherine. J.K et al., (2005),
who observed GPS far-filed stationand used KIT3 site in Uzbekistan, about 4000 km from epicenter,
as reference station. Theyestimated that coseismic displacement in SAMP is 140 mm and 136 mm
from their model.

We conclude that the Amplitude Offset Analyzes (SAR matching image) can assescrustal
displacement assciated with Sumatra-Andaman earthquake. This method two offsetsamplitude
image of master and slave image were succefully correlated with signal noiseratio (SNR) more than
15. Generally we obtained that the maximum displacement inhorizontal direction derived from this
method is 4-6 m and this results are good agrementwith displacement which obtained from long
span GPS measurement (Subarya et al.,2006). We used continuous GPS data to examine the co-
seismic displacement associatedwith great earthquake Mw = 9.2 in December 2004 in Sumatra-
Andaman. We found thatthe displacement on northern site GPS movement to epicentral direction
and the amplitudedecreases with increasing epicentral distance. International Remote Sensing and
EarthSciences Symposium, Bali, March 17th, 2007

In order to improve our results, adding number GPS station is need especially inGPS located
Banda Aceh region where in this area victims many people due to earthquakeand tsunami generation,
and for validity our result, the future working, building inversionmodel in order to estimate coseimic,
postseismic slip extent and distribution should beaddressed.
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(Abstract)

This collaborative research was carried out to determine the size distribution of water particle
radii by a LIDAR (Light Detection and Ranging) through the analysis of light scattering image at the
cloud base. A multiple scattering model based on Monte Calro method was constructed. Comparison
between the calculation results of the model and test experiments for mixture of standard-size
particles yielded good agreements with an error range of less than 10%. The size distribution of
water particle was obtained from iterative comparison between two-dimensional image of LIDAR
and the model runs. The results of this study will further be applied to the analysis of the imaging
LIDAR data obtained with the Ashra imaging lidar system.
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(Abstract)

The goal is to generate the composite data of geostationary satellites that addresses the climate,
weather forecasting and other environmental needs. For this purpose, inter-calibration techniques,
which evaluate the systematic biases involved in infrared channels of a geostationary satellite, using
a high spectral resolution sounder has been developed last year.

This year, the intercalibration of past GMS-5 and GOES-10 data with AIRS was examined.
First, necessary AIRS data are obtained. Second, the intercalibration code was revised for GMS-5
and GOES-10. Third, comparisons between GMS-5 and AIRS and between GOES-10 and AIRS
were conducted for the data in September 2002. The results show that neutral and —1 K biases are
respectively recognized for the GOES-10 and GMS-5 infrared window channels in observing cloud
free scenes. Finally, composite images of GMS-5 and GOES-10 show that using the intercalibration
results contribute to reduce inconsistency between the two satellite images.

Intercalibration for the past geostationary infrared data is planned for the period during AIRS
data are available.
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(Abstract)

The 8th symposium on Environmental Change in Xinjinag Uyghur, China" held in Chiba
university sponsored by CEReS, Chiba University on 20,February, 2008.

Prof. Umemura reported that the land cover changes in the Minfeng oasis at the southern edge
of Taklimakan Desert were examined by means of Google earth and in situ survey for the recent
years. The analysis led to, the following results. The farmland area have been continuously slightly
expanded with making water channels in the oases. Batuer reported that serious problems such as
the degradation of the farmland occurred by decrease of water of Tarim River and aggravation of the
water. Furusawa reported that the land cover changes around Aral oases were examined by means of
CORONA and Landsat satellite data for the past 40 years. The analysis led to, the following results.
The farmland have been continuously expanded around Aral. The land was converted changed from a
barren field to a cotton cultivating field, which resulted in an expansion of the farming land. Also, Dr.
Alimjiang Kasimu described the integrated study of urbanization trends in Urmqi City by using GIS
and remote sensing. The study explores the temporal and spatial characteristics of urban expansion
from 1952 to 2003, and land use/cover change from 1990 to 1999. It is found that temporally,
urban expansion can be briefly divided into three major stages; initial growing stage, crawling
increase stage, and high speed stage. Ito reported the recently not a few farmlands in many oases
in Taklimakan Desert are suffering from saline deposit. It is considered that the use of the water
supplied from the irrigation system is one of the major causes. It should be pointed out however that
the suffered areas are concentrated to comparatively narrow areas in oases. An attempt is made to
extract the analyses of remote sensing data and in situ surveys in the key points in the area. In situ
surveys in a few key points suffering from saline deposit indicate that soil moisture can be utilized as
a key parameter to extract the area of high possibility of saline deposit damage. Guljianati described
that the spectral reflectance of glaciers in the Tienshan Mountains of the western China derived from
Landsat ETM images were analyzed to evaluate surface dust on the glaciers. The results show that
reflectance in the visible to infared wavelength ranges of the glacial surface ranged from 0.06 to 0.24.
The lower reflectanc on the glacier surface compared with clean snow or ice surface suggests that the
albedo was significantly reduced by the surface dust on the glaciers in Tienshan Mountains.
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Aula Timur Institute of Technology Bandung, 9 June 2008

J.T. Sri Sumantyo, Distingushed Lecture : Synthetic Aperture Radar Technology, University of
Diponegoro, Indonesia, 31 Oktober 2008

"Josaphat Tetuko Sri Sumantyo : Getting research off the ground (Y7 Pwh Fhx3 AU
ARV T 43 : HIKKRBEDHAR) ' The Jakarta Post Hi, 20085F9H8H
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APFE:+HEEHE. I F— [TAREEDRE] &(E, 2009.2.28

ABTE:THFEEHE. BURCERELER] (E—MEEDEEM%EES). 2009.3.8
(HE3EET) FRI20FERMKEBRI [F1H] BREESMHESBR. VE-—bEVY2ID
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TRi20FERMKEAERIT 28] BREESFIEBR. VE—M L2 Y2 TDNOSAINDIEA.
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$£25:2009.1.20
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1. 5520 BURKBRROBEIICEHZN—F v VSRS~ J—DFM] BBS (EEERT— 5 #E4)

DERE. FEXRFBEVET—MY VY JHEE 44— (2008F9810-128) .

2. WHRE BXHREHRAICET 2 —ER. EXRRCEBEHARE (REPEXKZBAXULHAEM

BHIRESR) \ REEXEKRF (2008F108218,4k%8) .

3. Yamamoto, M. K. (2008) : Practice 1: Geostationary Meteorological Satellite (GMS) Data

Analysis. Satellite Remote Sensing of Atmospheric Constituents -The 18th International Hydrological

Programme Training Course, 3-15 November 2008, Nagoya, Japan (2008%11878) .

4. TJ7IVTLERBHREBMR (HOTFXLTLE] ICTI3ABRBICREL-T—7 Y MPR— MNEBESW

[CODBREBRTOERRICEE L VL ZIEEREM O MTSAT B&HMEA. (2009F38118KRS) .

HABEELE (RS - BRLRENES - FEES - FEREDBIN)
(B BPEKER)

1. International Steering Committee for Global Mapping (ISCGM) WG 4 chairman
2. BRUE—bPEVIVITER R

3. BAXEEHEZS B

4. REBEEHIKRBEMRPEZSIF1ARINZ £8
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5. Asian Monsoon Years (AMY 2007-2012) Working Group 1: Observation Coordination Working Group
(OCWG) Member

6. TEXRENBERNERWERRE (S1T735U—/R=Y3> £V 45—) E8

(UT.R2Y AX> T4 3)

1. RBUEEAN Y —EREZME BES

2. NIVF—RIPBEFT (BELSPO) NIVF—ihIKEREI 705 L sHES

3. XL—Y7 RIVFXAT47KRE HNEEHES

4. AVRRYP AV RRYPKRE Adjunct Professor

5. AVRRY7 « NURVIRKZVE—PEI P> TE2H— Head Division

6. 1YRRI7 - VFVFRE BEHR

(RBFH)
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(RERFE « LWARE)
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[BREBARICRITBIVE—b LI TDREE, HIKBRFIRZDHEICRT BHAREPLE LT,
E14BCEReS BB W IRY U LANTFERZEIF L EREET, 2008F 118138 -14B0MmBRES N,
BT, [SKYNETEAMBICK 2T 7O0VIVOKREEE =5V > J] HRIBBIFEE DX -2 &5,
CNETOFHNOPEFEHEMBREELEIHE LU TSKNETERT—0 Y 3y 7%, RRICEHE
UTeo 7—0 3y TRUSVIRITLIZRDZ A MV TIThN T,

The 14th CEReS International Symposium and SKYNET workshop on

“Remote Sensing of the Atmosphere for Better Understanding of Climate Change”

> RY L1 BBIZ Aerosol observation and monitoring (T 7 OYVIVO&AET =45 U > ),
Atmospheric monitoring and its technique (KREBIE ZOHIT) D2 DOOBREXELY > avLU
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RRAY—twvIarhEEIN. 2 BBIL Radiative effects of aerosol and cloud (1) , (2) (ZT7OY
W EZBDHMEIZIR). Satellite calibration and its application (I 7 — ¥ O IE & FA). Satellite
observation and its application (RIZ2&8l& ZDFIA) D 3 DOOERKLY I 3> %21Tof, OBEHRK
BURR Y —RHROD—E%EICTRT, OERRN 29 # RRI—FKRN 26 5 THD., ODBEBRKRD D 5,
6 N\ BRIBETH D,

John A. Ogren (3, SKYNET H'5 WMO/GAW AD T —F ZFETEICEDE, WMO ICHIFTZIT 7O
VIVERIRED 7 O—/IVEBIBDER % 1TV, Jianping Huang #iEN\5 3, PEEZEHTOTIZOVILD
g8 - BRITICHIF BARRIRDBENH 570 Young J. Kim HiR(Z, BEXMNICHIFZ2EENHM ESD
XMV OBANS, SAT—FOF7 I T 1 TRAPEEFRAZHELRKITREE=F U JICDON
TOFER%Z. T Musali Krishnaiah HIRIE, 1> RICHIFTE 54 F 2RV IBAFTHTOIREN 5P
BBICEZAKBERICOVTOREEZT 2T PEREHIRIZ. T7OVIVRVEICEDZETIVEEA
DB DG S RI-RIZFZEBHRDIRIK%E. F 7= Rachel T. Pinker iR, B2IC K DHFRZHARD
BRICOVWTEEZT o

SURIVL D=0 3y THNEFIFER36 A FH4a8 A (BR300 A BHA18AN) T ZDS
5243308 THD. BANSOSNEEF. 7—XAMZVUP. N\ TS5Ta pE. 1R 4R
K7 ' TIW, FNR=Ib BB, PAUNERETH Y. SKYNET ZERFAL TVWE 7O P EPilE
UL-ZBDORRNE. BENBFOMREICEL > TELRERDITHONT.

CONTENTS on
The 14th CEReS International Symposium and SKYNET workshop on
“Remote Sensing of the Atmosphere for Better Understanding of Climate Change”

<aerosol observation and monitoring>

Invited The WMO/GAW Integrated Global Aerosol Observing
Oral-01 | and Analysis System

Invited Observation Study of Dust Effect on Arid/Semi-Arid
Oral-02 | Climate

Aerosol optical characteristics in SKYNET/GEOSS site
from measurements of sky radiometers

John A.Ogren

Jianping Huang

Oral-03 K. Aoki, T. Hayasaka and SKYNET members

Optical properties of aerosol in Seoul using sky radiometer
measurements

Oral-04 Yeonjin Junng, Jhoon Kim, Ja-Ho Koo

Recent decade variations of aerosol optical properties and
Oral-05 radiative forcing inferred from ground-based broadband | Rei Kudo, A. Uchiyama, A. Yamazaki, E. Kobayashi
radiometers at Tsukuba

Characterization of Asian aerosols at Fukue-jima island | M. Hibino, Y. Inoue, M. KUIJI, S. Hayashida, T.

Oral-06 L . .
using in-situ observation and remote sensing data Hayasaka

Characterization of atmospheric aerosols at at the
Oral-07 Observatory for Atmospheric Research at Phimai, Thailand,
a station of SKYNET

Haruo Tsuruta, J. Chotpitayasunon, B. Thana, P.
Khatri, T. Takamura, T. Hayasaka, T. Nakajima

<atmospheric monitoring and its technique>

Invited Atmospheric Environment Change Monitoring by

Yo . Kim, Y Min Noh, Hanlim L
Oral-08 | Active and Passive Optical Methods oung J. Kim, Young Min Noh, Hanlim Lee

Atmospheric Features over a tropical station Gadanki,
India — Lidar Observations from Troposphere to | Musali Krishnaiah
Mesopause region

Invited
Oral-09
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Jun Zhou, Shungxing Hu, Dongsong Sun, Huanling

Oral-10 Lidar technique and monitoring at AIOFM, CHINA Hu
<radiative effects of aerosol and cloud (1) >
Invi
nvited Role of aerosol and cloud in the Earth's climate T.Nakajima
Oral-21
Invited Progress in Satellite Radiation Budget Research: R. Pinker
Oral-22 | Application to Climate Issues :
Oral-23 Evaluation of Cloud Observation with MMCR FALCON-I | J. Yamaguchi, T. Takano, Y. Kawamura, H. Abe,
from Hedo Campaign 2008 T. Takamura, G. Pandithurai A. Shimizu, . Matsui
Aerosol Indirect Effect Studies at Cape Hedo during Spring | G. Pandithurai-J.Yamaguchi, T. Takano, Y. Ishizaka,
Oral-24 . ..
Campaign-2008 A. Shimizu, T. Takamura
Oral-25 Long term camera records of Asian dust events in eastern | K. Kinoshita, T. Nagamatsu, N. lino, N. Wang Ning,
Asia during 2005-2008 G. Zhang, D. Jugder, N. Otgonjargal
Oral-26 Remote sensing of Tropical high altitude clouds and | Padmavathi kulkarni, Y. Bhavani Kumar, Bannu, M.
aerosols using ground based lidar and MODIS Krishnaiah, H.Kuze, C. Sujathamma and A. Kondoh
<radiative effects of aerosol and cloud (2) >
Oral-27 Studies on net long-wave radiation on clear days in Hefei | Zhen-zhu Wang, J. Zhou, Chao Li, T. Takamura, N.
region (31.90N, 117.16E) Sugimoto
Retrieval of atmospheric water vapor amount over land . . .
1-2 M. KUIJIL, N. Kikuchi, A. Uch T. Tak
Oral-28 using ADEOS-II / GLI near infrared data. UJL N. Kikuchi, A. Uchiyama, T. Takamura
L. L. . H. Takenaka, S. Fukuda, C. Yu, T. Y. Nakajima, A.
Oral-29 Estimat f radiation budget ADEOS-II/GLI
ra stmation of radiation budget using Higurashi, T. Takamura, T. Nakajima, R. T. Pinker
Oral-30 Assessment of surface urban heat island using land surface | Ki-Ok Hong, M-S Suh, J-H Kang, C-H Kwak, M-K
temperature derived fromMTSAT-1R over East Asia Kim
N. Takeuchi, N. L S. Naito, M. Yabuki, N.
Oral-31 Aerosol characteristics of two urban cities akedett, agrosas, ano, abukt,

Manago, H. Kuze

<satellite calibration and its application>

Oral-32

Short-term Calibration of MTSAT-1R Solar Channel Using
Desert Targets

Hyung-Wook Chun B.J. Sohn

Oral-33

Geostationary Imager Visible Recalibration

A. Okuyama, T. Hashimoto, R. Nakayama, Y.
Tahara, T. Kurino, H. Takenaka, S. Fukuda, T.Y.
Nakajima, A. Higurashi, M. Sekiguchi, T. Takamura,
T. Nakajima

Oral-34

MTSAT-1R Infrared Infrared Intercalibration on GSICS

Y. Tahara, K. Kato, A. Okuyama, R. Nakayama, T.
Kurino, H. Takenaka, T. Takamura

Oral-35

Geostationary Satellite Re-Analysis aerosol retrieval

S. Fukuda, T. Nakajima, H. Takenaka, T. Takamura,
A. Okuyama, T. Hashimoto, R. Nakayama, Y.
Tahara, T. Kurino, T.Y. Nakajima, A. Higurashi, M.
Sekiguchi

Oral-36

Geostationary Satellite Re-Analysis -Estimation of radiation
budget-

H. Tekenaka, S. Fukuda, A. Okuyama, T.
Hashimoto, R. Nakayama, Y. Tahara, T.Y. Nakajima,
A. Higurashi, M. Sekiguchi, T. Takamura, T.
Nakajima

<satellite observation and its application>

The impact of El Nifio and the positive Indian Ocean

Bannu, Josaphat Tetuko Sri Sumantyo, Musali

I-
Oral-37 Dipole on rainfall variability in the Indo-Pacific region Knishnaiah, Hiroaki Kuze
Extraction of M forest in Bangladesh using Landsat .. L
Oral-38 d:t;ac ton of Viangrove forest in Bangladesh using Landsat | yiq. Mijanur Rahman, B. Erdenee, Ryutaro Tateishi
Oral-39 Space-based Global Positioning System measurements for D. Rajan, VS. Prasad, AK. Bohra

the Numerical Weather Prediction studies
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Optical characteristics of the atmosphere retrieved from

Poster-01 | spectral measurements of direct and scattered solar | Naohiro Manago, Masanori Yabuki, Hiroaki Kuze
radiation
Determinati f the optical thick f lat 1.6
Poster-02 etermina 1or.1 of the op .1ca ickness of aerosol at 1.6um Nobuyuki KIKUCHI
and 2.2um using Sky radiometer
Poster-03 Aerosol retrieval from GLI over land and its comparison | S. Fukuda, T. Nakajima, A. Higurashi, N. Kikuchi,
with ground observation T.Y. Nakajima
Poster-04 | 2008 Dust Field Experiments over Northwest China Jianron Bi
Radiative Characteristics of Heavily Loaded Aerosols .
Poster-05 . . S. Kaneta, Y. Cui, T. Tak
oster Observed at Mandalgobi, Mongolia 2002 aneta ul akamura
A 1 optical ti i from AERONET -
Poster-06 erosol optical properties derived from (0) Sun B. Jadamba, Tugjsuren Nas-Urt
photometer measurement over Dalanzadgad
Poster-07 Seasona.l character.istics‘ of aerosol optical t.llic}(?ess over Batbayar Jadamba, Tugjsuren Nas-Urt
Mongolia and relationship to land surface variability
Poster-08 Real-time, wide field-of-view monitoring of the atmosphere | K. Shinomiya, K. Masuda, M. Yabuki, M. Sasaki,
oster- L
by means of a novel imaging lidar system H. Kuze
The retrieval of the aerosol optical properties based on the | Eriko Kobayashi, A. Uchiyama, A. Yamazaki, R.
Poster-09 .
spheroids model. Kudo
Separation of cloud-affected data for PREDE sky
Poster-10 | radiometer data analysis and then study of aerosol | Khatri, Pradeep, Tamio Takamura
climatology in an urban atmosphere of Chiba
High altitude cloud ob ti ing Dual polarizati . . .
Poster-11 et @ 1 ude © Ol% observations using Dual polatization | y ghavani Kumar, M. Krishnaiah, H. Kuze
Raman lidar technique
Comparing water vapor mixing ratio profiles using Indo-
Poster-13 | Japanese Lidar in Raman mode of operation with GPS | Y.Bhavani Kumar, M. Krishnaiah, H. Kuze
radiosondes
High altitude cloud observations using ground based
Poster-14 | lidar and simultaneous comparison with satellite lidar | Y Bhavani Kumar, Banuu, M. Krishnanaih, H. Kuze
observations
1 ticle characterization fi Itipl tteri
Poster-15 C oud particle characterization from multiple scattering Hiroki Yoshida,
images of LIDAR
Near-infrared and UV ab ti t .
carintrare . and near . 2 SF)rp 1911 mea.sureme%n S oK. Kuriyama, D. Kataoka, T. Matsumoto, I.
Poster-16 | of atmospheric trace species using differential optical
. Harada, H. Kuze
absorption spectroscopy (DOAS)
Poster-17 Observing SO2 emissions at Japanese volcanoes using an | T. Bouquet, K. Kinoshita,
ultra-violet imaging camera M. Watson
Poster-18 | Crop area classification using satellite data B. ERDENEE, Ts. JAVZANDULAM, C.
- u
P £ SUJATAHAMMA, R. TATEISHI
Poster-19 Assessment of land use/cover changes and urban expansion | Bayan Alsaaideh, Ahmad Al-Hanbali, Ryutaro
oster- . . o
of the central part Jordan using remote sensing Tateishi
Semi-real ti di tent haze hazard in G s
Poster-20 | Do oal Hme media contents on haze hazard i HaNESS | i iri PERERA, Ryutaro TATEISHI
River Basin
Poster-21 A Résear.ch of Calculation Method of Daily Solar Radiation YANG Qin
in Ningxia Region
Poster-22 Frequently used monsoon circulation indices of the Asian D. Rajan, VS. Prasad, AK. Bohra
summer monsoon
The Analysis of Grassland Dynamic and Its Driving Forces
Poster-23 | in Northern-Tibet Plateau of China Based on Remotely | Jiahua Zhang, Fengmei Yao
Sensed data and climate Information
Preliminary Result of Aerosol Optical Properties from the ..
. . B Thana, Akk t Chabangborn,
Poster-24 | Observatory for Atmospheric Research at Phimai, Nakhon oossarastri 1hana aneewu abangborm

Ratchasima, Thailand

Thawatchai Sudjai
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ADEOS-II/GLI Water Vapour Channel and Quality

Poster-25 . L .
oster Assessment of Upper Tropospheric Humidity retrievals

J. R. Dim, H. Murakami, M. Hori

N. Sugimoto, I. Matsui, A. Shimizu, T. Nishizawa
Poster-26 | Lidar Network Observations of Tropospheric Aerosols , Y. Hara, C. Xie, J. Zhou, 1. Uno, K.Yumimoto, Z.
Wang, J. Zhou, S-C Yoon, T. Takamura

« CEReS DA N E (AtHZREA)

20094F3H13H8

CEReS Colloquium
15:00-16:30 on March 13, 2009
CEReS meeting room (1F)

Air quality study in Beijing during Olympics with optical measurements

Pinhua Xie and Wengqing Liu,
Key Lab. of Environmental Optics & Technology, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei, 230031, P. R .China

Abstract

Air quality in Beijing has been regarded as an issue of vital importance to the success of a green
Olympics. For fulfillment of Beijing’s Olympic-bid environmental promise, intense temporary
emission reduction measures have been taken during period of 20 July - 20 September 2008,
including taking car off the road, suspending construction and highly polluting production companies
in Beijing as well as in neighboring provinces. It is a good chance to evaluate the effective control
measures, access the regional air pollution scheme, and study the affects of meteorology and regional
pollutants transportation. For this purpose, a large campaign was conducted with particular
emphasis on air quality in Olympic stadium area, emissions from main sources and regional
pollutant transportation. A comprehensive 3-dimensional air quality monitoring system was set up,
combination of both conventional and advanced technologies, stationary and mobile monitoring,
ground surface and vertical profile monitoring techniques, such as active-/passive-DOAS, LIDAR,
FTIR, particle spectrum analyzers etc., to provide spatial-temporal data of pollutants (SO,, NO,,
0,, CO, PM,,, BC, NH,), continuous online data of VOCs, aerosol profiles, emission flux as well as
meteorological data (wind profile). The network, covering Beijing and its adjacent areas, consists of
11 additional monitoring stations, 3 super stations and 2 mobile monitoring vehicles distributed in
the main Olympic stadiums, main sources (Yanshan Petro-chemical Corporation, the Capital Steel &

Iron Corporation, the Capital Airport), along the southwest and southeast pollutant transportation
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channels (at Yungang Village, Liuli River, Yudai and Yongle Village). The real-time measurements
allowed not only a picture of the situation in the Beijing city, but also of the pollutant flow into and
out of it. The observations indicated that the concentrations of the four main air pollutants SO,, NO,,
CO and PM10 at all the stations have met the national standards and the WHO guidelines during the
Olympic period (August 9-24). 03, an indicator of the photochemical smog, has also met the national
standard in the urban area during August 9-24. From the data analysis, air quality improvements,
evaluation of control measures and pollution transport are presented as well as measurement
techniques and strategies.

Key words:Beijing air quality, optical measurement, emissions from point and area sources,

pollutant transportation

2000F 28198

CEReS Evening Colloquium

16:00-18:00 February 19, 2009

Venue: CEReS Meeting Room (1F)

1. 16:00-16:40

Assessment of land use/cover change and urban sprawl of Tirupati: A world

famous pilgrim centre of India

Dr. C. Sujathamma (CEReS Visiting Researcher)
Permanent Address: Department of Geography, Sri Padmavathi Women Degree and
PG college, Tirupati, 517502, India

Abstract:

Monitoring of land use/land cover change overtime has been widely used in recent years.
Generally, land use category is complicated that needs land use/land cover classification. This study
explores the spatial and temporal characteristics of urban sprawl and land use/land cover changes
of Tirupati, a world famous temple city in South India. In this paper subset of Landsat TM and ETM
images acquired in 1991 April and 2001 February respectively, were used for land use/land cover
classification. A supervised classification with maximum likelihood classifier has been applied. Based
on this classification the land use was categorized into 6 classes: Urban, Forest, Water, Hill rock,
Agriculture land and Vacant land. The remotely detected land use change from 1991-2001 shows a
drastic change and increase in urban area of Tirupati. The trends of land use/cover change indicate

significant changes in urban, agriculture and vacant land.
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2. 16:40-17:20
Effect of aerosols on cloud droplet size as monitored from surface remote

sensing over East China Sea region

Dr. G. Pandithurai (JSPS fellow 2008)
Permanent Address: Scientist-D, Indian Institute of Tropical Meteorology,

Pune, India

Abstract:

The effect of aerosols on cloud microphysical and radiative properties has the greatest uncertainty
of all known climate forcing mechanisms. More recently, surface-based remote sensing has been
used to address aerosol effects on cloud microphysics as these surface stations yield high temporal
resolution data and samples aerosol below rather than adjacent to clouds. The effect of increased
aerosol concentrations on the low-level, non-precipitating, ice-free stratus clouds is examined using
a suite of ground-based remote sensing systems. Cloud droplet effective radius and liquid water
path are retrieved using cloud radar and microwave radiometer. Collocated measurements of
aerosol scattering coefficient, size distribution and cloud condensation nuclei (CCN) concentrations
were used to examine the response of cloud droplet size and optical thickness to increased CCN
proxies. During the episodic events of increase in aerosol accumulation-mode volume distribution,
the decrease in droplet size and increase in cloud optical thickness is observed. The indirect effect
estimates are made for both droplet effective radius and cloud optical thickness for different liquid
water path ranges and the results will be presented.

Keywords: aerosols, cloud radative properties, droplet size

3:17:20-18:00
The Role of Remote Sensing Data for Land Use Management in Aceh: Past,

Current and Future Prospect

Dr. Ir. Sugianto
Permanent Address: GIS and Remote Sensing Laboratory, Syiah Kuala University, Darussalam

Banda Aceh 23111, Indonesia

Abstract:
The 26 December 2004 earthquake followed by tsunami has caused severe damage for Aceh
coastal areas. The role of remote sensing data for planning and monitoring of rehabilitation

and reconstruction of coastal areas have been widely used by the Bureau of Reconstruction and
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Rehabilitation (BRR) of Aceh and other organizations in the last four years in Aceh. In this paper, the
role of remote sensing data in the land use planning and rehabilitation effort in Aceh is highlighted.
Simple classification analysis of remote sensing data was used to analyze the change of land use and
land cover in the coastal area, and also for land use planning for some areas near Banda Aceh. The
role of remote sensing data for current activities includes land use monitoring for Aceh forestry, and
detection of suspended materials in the Aceh River. There is prospect for the use of remote sensing
data not only of optical but also radar remote sensing for the coastal deformation, land slide, mining
and forest management studies in Aceh.

Keywords: land use planning, land use change, coastal area

20084 108298
16:30-17:30 October 29, 2008 (Wed) 16:30 - 17:30
CEReS meeting room (1F)

Monitoring and understanding of environmental changes and its impact on climate in China

Prof. Zhanqing Li, Earth System Science Interdisciplinary Center, Department of Atmospheric and

Oceanic Science, University of Maryland

East Asia with its heart in China is a region of heavy aerosol loading and of precursor gases
with distinct and complex properties. To date, few in-situ measurements were made of the physical
properties and chemical composition of the aerosols near the source regions. In order to gain a basic
knowledge of the characteristics of aerosols and gases and a understanding of their climatic effects,
a team of scientists from U.S. and China conduct joint field measurements by means of routine

observations at fixed sites, and intensive observation campaign.

2008 7H9H
16:30 on July 9
CEReS meeting room

Reseaarch activities in LAPAN (National Institute of Aeronautics and Space, Indonesia)

Laras Tursilowati, Center for Atmospheric Science and Climate Application, LAPAN
J1L. dr. Djundjunan No. 133, Bandung 40173

Abstract
In this colloquium, the research activities of LAPAN (Indonesian National Institute of Aeronautics

and Space) will be introduced. LAPAN is a Non-Department Government Agency directly responsible
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to the President Republic of Indonesia, and in conducting its tasks is coordinated by the Minister
of Research and Technology. LAPAN was established on November 27, 1962. LAPAN (http://www.
lapan.go.id) consist of main secretary and three technical deputies (Deputy Chairman of Remote
Sensing, Deputy Chairman of Aerospace Science, Assessments and Information, Deputy Chairman of
Aerospace& Technology.

The Core Competence of LAPAN are Research and development of remote sensing technology
and application; Research and development of atmosphere, climate and space sciences application;
Research and development of aerospace technology; Assessment and development of aerospace
programs and policies. LAPAN in Bandung is a part of Deputy Chairman of Aerospace, Assessments
and Information that consist of Center for Application of Atmospheric Sciences and Climate, and
Center for Space Sciences Application. Centre for Application of Atmospheric Sciences and Climate
has 3 divisions, i.e. Division of Climate Modeling, Division of Ozone & Air Pollution Assessment, and
Division of Climatology & Environment Application. Centre for Space Sciences Application has 4
divisions, 1.e. Division of Solar and Space, Division of Geomagnetic and Space Magnetic Application,
Division of Ionosphere and Telecommunication, and Division of Aeronautics Installation.

The recent achievement in LAPAN that relate with environmental monitoring and climate, i.e.
Ozone monitoring, Acid Rain deposition monitoring, Climate modeling using GCM/LAM, Spreading
of SO,;, NO,, NO; in Bandung, Measurement of CO and CO, by balloon, Vertical Ozone Profile,
Pollutant dispersion in Bandung, Drought Potency in Indonesia, Urban Heat Island in the big cities
in Indonesia, Climate analysis for forest plant industry, Evapotranspiration using Remote Sensing,
Aerosol Optical Depth from MODIS, Open Green Area for reduce Urban Heat Island, Information
of cloud cover, hot spots, floods, monthly tropical Cyclone, food security using Remote Sensing,
ALOS and SAR Polarymetry for agriculture, ALOS for disaster mitigation, coast environment zone,

assessment of natural resources, etc.

[10] EEHESIE

10.1. BIET—9REVRATL RBOKE

JRTE CEReS TREL TLWARIZ(IHA L WHEL TLVSD NOAA/AVHRR $ KUTPEFILR[REE FY
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