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Nguyen Thanh Hoan (ATHHEHE : @A FEKERR)

Combination of Optical and Microwave Data of ALOS for Tropical Forest Mapping

Tropical forests cover large parts of the Earth’ s land surface. These
forests hold an enormous biodiversity, and they are disappearing at an
alarming rate. Tropical forest mapping frequently is very necessary,
especially in developing countries, the main located regions of tropical

forests.

Surveying and monitoring tropical forest frequently on the ground is very

difficult related to its existence in the complex terrains, large areas.
Therefore remote sensing images have been widely applied as an important tool for mapping and
monitoring tropical forest. For the local high detail studies, high resolution images are
required, but collecting good multi—temporal optical images of high resolution satellites for
tropical regions in one year cycle to describe phenology of objects for forest mapping is very
difficult or impossible because of the presence of the cloud and long repeat cycle of satellites.
Microwave data can observe objects in every weather condition and it can be used to analyze
structure of forest to complement information for optical data.
ALOS satellite of Japan was launched successfully on January 24 2006. It has both microwave
and optical sensor. With high resolution (T10m), this data will be very useful for land studies
including forest studies in local scale. The study of combination between optical and microwave
data also becomes more feasible. Therefore, this study presents a possibility to improve
accuracy of tropical forest mapping by combination of optical and microwave images of ALOS.
Study area is located in the southern part of Vietnam.
This study was focused on 2 new points: the first one is to develop a method for cloud removal
of optical images based on interpolation from SAR data. This method was experimented on simulated
ALOS data from Landsat/TM and JERS—1/SAR images. A cloud free and shadow free image is obtained
by the interpolation. Original and interpolated image are almost similar together. This method
also can be applied for combination of two optical images to remove cloud if spatial change
in cloud cover area is not so much.
The second new point is to improve accuracy of tropical forest mapping. The first, ALOS/AVNIR-2
images are used to create the forest map. Then, ALOS/PALSAR single—polarized and dual-polarized
images are used to improve accuracy of the classification result by a combination model, and
discrimination of Planted Forest and Natural Forest is one of the most important purposes.



Accuracy assessment was done by selecting 330 random points to validate for 11 classes. The
overall accuracy of ALOS/AVNIR-2 classification result is 77.0% while after combining with
ALOS/PALSAR, it is increased up to 88.2%. The acuracy is higher than 90% for main forest classes.

Merna Baharuddin (F(THE S : Josaphat Tetuko Sri Sumanty9

Microstrip Antennas Development for Circularly Polarized Synthetic Aperture Radar
This dissertation describes the development of microstrip antennas (MAs) for
circularly polarized synthetic aperture radar (CP-SAR). The CP-SAR antenna will
be mounted on an Unmanned Aerial Vehicle (UAV) and operated at L-band (1.27 GHz)
frequency. Three different antenna models are proposed, numerically analyzed,

fabricated and measured experimentally. The first is the equilateral triangular

microstrip antenna which is a dual proximity coupled feed antenna. The other two are the elliptical
microstrip antenna and the elliptical annular ring microstrip antenna which implementing single proximity
coupled feed as the feed system. Additionally two more CP microstrip antennas, namely the elliptical
annular ring microstrip antenna with diagonal line at inner ring and the elliptical annular ring MA with
two ears at outer ring, are also developed for the purpose of improving the 3-dB axial ratio (AR)
performance of the elliptical annular ring microstrip antenna. Through these antenna models, it turns
out that generally the simulation gives good prediction of the microstrip antenna performance, though
imperfections in the fabrication process sometimes exert noticeable effects on the measured results. One
L-band CP antenna, that is an elliptical annular ring microstrip antenna having a periphery modulated
by sine wave, has also been developed. Further investigation into the elliptical microstrip antenna model
is carried out by performing numerical analysis of arrays composed from these element models. From the
whole research works, new analysis has been made on the characteristics of various microstrip antennas
with proximity-coupled feed method, whih has not been investigated previously.

R (HEHREHA - IEEE)

GISRURSEBRT—RICKIKEOFRRAME E KEZREFMET S
HR-GEEH. FRIRHEZEHIZ-

SEE O N EREE D K 7 132 B 2R 2 KEOMWE 2R/ D SR OBoK R H

RS AARE R D, ZOZ LTSS, AWE TR ARILIE (200knA 7 —)L) &

®g L L TKEICHT DERGW 21T oz, KEWRTHIEIEET VEIER L, FHR O
ETEIRICE U OKEREORFE ZA LI L, BARP 2R EFICOWT, ZOKE

BB OFIMEEHEANGTHMI Lz, £/, RV E— M2 7 EGISERIH LR
K ATREMEHIE O P BIC DWW TIL, BAKBERICESWC, HiJE - 8, MjgsokE. Hih
FIH %z BN HAT Uiz, EBMZRRRGITT 2581205, £, GIS BT —X 2L~ T, FHieKEY X
7 F#IR, AKEMIGVEFEZ (IVI © inundation vulnerableindex). {i[iEI@/KEE (FC: flow capacity). ZFifiisHT
T X)X — (FR: flowresistance). JEiEIAE 5 (REM: relative flood area elevation model). HiJE4y%E (MLC:
micro-landform classification), +H#UF|JH (LU: land use) ZHiH L7-, &2, £FRZEME(LE O T IV
—fb L. ENERAKAEEMICKH 5 IEEEEET MICEH Lz, £ L TEOEMEET VA&, Flkh, —fd
INZARFIZ L TWD AR 14 7 TS TUIXDTRER, RAKARMIEN K S SWEIRENH LI R o7, £D
BWRNO AT T —R2a7 OREEELZFE L, KIS 5RO ATietERm <. WKL bR X 5
ARENZ KR 2 MaatE &2 2R ET U7z, E s 30 X2 2 KMEFM: (vulnerability) fithk~ v 7 2B T2 F &
L7,




Luhur Bayuaji (F(EFREZEE : A7)

Application of differential interferometry synthetic aperture radar data to disaster
monitoring (E N FHEMMAAOL—4 T—2 DKBER~DEH)
Differential Interferometry Synthetic Aperture Radar (DInSAR) is one of well known
radar interferometry techniques that allow us to investigate surface deformation

phenomena with a centimeter to millimeter accuracy and with awide spatial coverage.
This dissertation describes the ability and advantages of DInSAR as an efficient
and cost—effective method compared toconventional ground survey for disaster
monitoring in tropical area, especially land subsidence and related phenomena caused by natural disaster
and human activities.It is shown that DInSAR gives practically usefulinformation when combined with
ground survey data and Geographic Information System (GIS). The influence of coherence on DInSAR results
is also discussed. Phase unwrapping process is employed to derive detailed subsidence information from
the DInSAR result. In view of the serious impactof the subsidence volume on infrastructure and
environment, a simple method is proposed to estimate subsidence volume from the DInSAR analysis. Also,
areas with high potential of land subsidence are delineated by calculatingubsidence gradient from
temporally different DInSAR images, leading to the possibility of producing a subsidence hazard map. As
a whole, this study has demonstrated the capability of the DInSAR method in mnitoring subsidence in urban
as well as vegetated areas with a wide spatial coverage. The accuracy of the subsidence detection can
further be improved by increasing the dataavailability with shorter revisit cycle.
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