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Plenary Session 1
Wednesday, 10th October 9:35 ~ 10:35 - Room E (F1 Floor)

Remote Sensing Applications to the Polar Regions

Yeadong Kim

Korea Polar Research Institute

Importance of monitoring in the polar regions has been increasing with the emerging concern for
the global environmental change. It becomes extremely clear that coupling of ocean, atmosphere,
cryosphere and biological processes should be considered and both Arctic and Antarctic need to be
studied as entire systems for understanding the change. For instance the effects of global warming
are greatly amplified and enhanced at high northern latitudes and stratospheric ozone depletion is
clearly observed over the Antarctic during the austral springtime. The effect of surface temperature
increase in the Arctic includes carbon release from thawing permafrost, a reduction in sea ice extent,
ocean/atmospheric heat and gas (CO2, methane, ozone, etc.) exchange, surface albedo, coastal
erosion and changes of the surface runoff that might effect the Arctic Ocean salinity and circulation.
When considering Antarctica changes in global atmospheric circulation might alter both the mass
balance of the ice sheet and the distribution of the highly seasonal sea ice concentration. The
delicate marine ecosystem in the Southern Ocean is affected by local warming and by ultraviolet
radiation from ozone depletion.

The growing awareness for the global change comes when we have the capability of acquire
global view from satellites. Since most of the land and ocean in high latitudes are remote,
inhospitable and spacious the space borne remote sensing is essential to study the regions. For many
earth observing satellites missions are designed primarily for the study of tropical to mid latitudes.
However these satellites rotate along near polar orbits we may recover data for polar research. By
extracting data from polar orbiting satellites large geographic area can be covered for longer time
scales in the polar regions.

Satellites with radio altimeter measuring ice sheet topography and ocean surface, Synthetic
Aperture Radar(SAR) providing high resolution all weather image of ocean, land and ice surface
and GRCAE measuring slight mass variation provide very promising data to detect and predict the
mass balance with improving accuracy. More recently laser altimeter and InSAR data provide a
high spatial resolution and accurate pictures of ice dynamic.

Despite of satellite data availability in the polar regions and advance of remote sensing technique
we still do not have enough data in term of quantity and quality to provide prediction for the mass
balance and sea ice characteristics. It is required that more data coverage in high latitudes with high
resolution device such as SAR and LIDAR to improve our ability to predict effects of future climate
changes. At the same time in situ measurement is necessary to increase accuracy of the satellite data
even logistic challenges of the field work limit detailed experiment in the polar environment.
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Surface Movements during the 2011 Great Tohoku-Oki Earthquake
Detected ALOS/PALSAR

Manabu Hashimeotol, Yo Fukushimal, and Youichiro Takada2

I Disaster Prevention Research Institute, Kyoto University
2 Kamitakara Observatory, Disaster Prevention Research Institute, Kyoto University

The Tohoku earthquake of March 11, 2011 caused a remarkably large deformation over Honshu,
Japan. By analyzing ALOS/PALSAR data, we detected up to 5 m of eastward shift at the tip of the
Oshika peninsula, and ~1 m subsidence along the Pacific coast. These deformations were caused by
huge reverse slip on the plate interface near the trench axis. PALSAR also revealed deformations
due to induced activities of local earthquakes of magnitude 6 or larger, volcanic unrests, and
potential landslides. Furthermore, changes in intensity and coherence show good coincidence with
areas of tsunami inundation and liquefaction.

_Vi_
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Plenary Session 2
Wednesday, 10th October 10:50 ~ 12:10 - Room E (F1 Floor)

GEMS(Geostationary Environment Monitoring Spectrometer)
onboard the GeoKOMPSAT to Monitor Air Quality and short-term
climate change forcer in high Temporal and Spatial Resolution over

Asia-Pacific Region

Jhoon Kiml, Hanlim Leel, Rokjin J. Park2, Seung Hoon Lee3, Dai Ho Ko3, Chang Keun
Song4,
Youdeog Hong4, Sukjo Lee4; H.W. Seo5, Jung Hun Woo6, Young Joon Kim?7, Chul Han Song?7,
Jae Hwan Kim8, Kwang Mog Lee?, Jung-Moon Yoo19, Seon Ki Park19, Yong Sang Choil0,
Myeongjae Jeongll, Kelly Chance!2, Mijin Kim1, Sangseo Parkl, Sang Soon Yong4

1 Yonsei University, Seoul, Korea; 2 Seoul National University, Seoul, Korea; 3 KARI, Daejon,
Korea;
4 National Institute of Environment Research(NIER), Inchon, Korea;
5 Ministry of Environment(ME), Gwacheon, Korea; 6 Konkuk University, Seoul, Korea;
7 GIST, Gwangju, Korea; 8 Pusan National University, Pusan, Korea;
9 Kyungpook National University, Daegu, Korea; 10 Ewha Womans University, Seoul, Korea;
11 Gangreung Wonju National university; 12 Harvard Smithonian Center for Astrophysics

A scanning UV-Visible Spectrometer, GEMS (Geostationary Environment Spectrometer) is
planned to be launched in 2018 onboard a geostationary satellite, GeoKOMPSAT(Geostationary
Korea Multi-Purpose SATellite by KARI(Korea Aerospace Research Institute), together with
AMI(Advanced Meteorological Imager) and GOCI-2 (Geostationary Ocean Color Imager). The
main objective of the mission is to provide measurements of O3, NO,, SO2, HCHO and aerosol in
high temporal and spatial resolution. The spectral coverage of GEMS is 300-500 nm with 0.6 nm
resolution, and the spatial coverage is 5 S - 45 N and 75 E - 145 E with 7 km X 8 km resolution at
Seoul, Korea. SNR is 720 and 1500 at 320 and 450 nm, respectively. Data retrieval algorithm are
under the development by using DOAS(different optical absorption spectroscopy) and optimal
estimation technique. Additional products are cloud height by using rotational Raman scattering and
0,-0, absorption, cloud fraction, aerosol optical depth, aerosol index, the height of aerosol layer by
using O,-O; absorption, and Lambertian equivalent surface reflectance.

Synchronous measurements of air pollutants and short-term climate forcer together with the
meteorological variables and ocean color information are expected to contribute to better scientific
understanding on the distribution and transboundary transportation of air pollution, and on
interactions between meteorology and air chemistry in the Asia-Pacific region. This mission is
expected to improve the accuracy of air quality forecasting and reduce current discrepancy between
the model and observation. Optional IR payload to measure CO,, CH4 and CO are under the
discussion with foreign collaborative partners. Furthermore, the constellation of the GeoKOMPSAT
with Senteniel-4 by ESA and GEOCAPE by NASA in 2017- 2020 time frame can result in great
synergistic outcomes including enhancing significantly our understanding in globalization of
tropospheric pollution.

— Vil —
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Initial Checkout Result of GCOM-W1(Shizuku)

Matsuaki KATO, Marehito KASAHARA, Toshitaka SASAKI, Norimasa I'TO,
Masaaki MOKUNO and Keizo NAKAGAWA
Space Applications Mission Directorate, Japan Aerospace Exploration Agency

GCOM-W1:Global Change Observation Mission 1st-Water, “SHIZUKU”, was launched by HII-
A Launch Vehicle No.21 on 17 May 2012 (UT) from the Tanegashima Space Center, and moved to
the regular observation operation on 10 August 2012 (UT) after the initial checkout had been
completed. This is the report of GCOM-W 1 on-orbit checkout result.

Successful Launching of KOMPSAT-3 by H2-A Rocket

Hae-Jin CHOI
KOMPSAT-3 Program Manager, Korea Aerospace Research Institute

KOMPSAT-3 is an earth observation satellite which is operating at the altitude of 685km sun-
synchronous orbit and has a sub-meter class EO camera. It was launched successfully with GCOM-
W by the H2-A rocket on May 18th 2012 at Tanegashima Space Center. It was the first cooperation
between Korea & Japan in the field of space business. KARI and MHI/JAXA have had many
technical interface meetings and safety reviews for 2 years. The experience of KOMPSAT-3 launch
operation will be shared, and the lessons & learned will be discussed. KOMPSAT-3 is providing
0.7m high-resolution optical images which are more precise than those from KOMPSAT-2. The
images will be demonstrated as well.

The Next-Generation Infrared Space Astronomy Mission SPICA

Takao NAKAGAWA, Hideo MATSUHARA, Yasuhiro KAWAKATSU, and SPICA Team
Institute of Space and Astronautical Science, Japan Aeorspace Exploration Agency

We present the overview and the current status of SPICA (Space Infrared Telescope for
Cosmology and Astrophysics), which is a mission optimized for mid- and far-infrared astronomy
with a cryogenically cooled 3.2 m telescope. SPICA has high spatial resolution and unprecedented
sensitivity in the mid- and far-infrared, which will enable us to address a number of key problems in
present-day astronomy, ranging from the star-formation history of the universe to the formation of
planets. To reduce the mass of the whole mission, SPICA will be launched at ambient temperature
and cooled down on orbit by mechanical coolers on board with an efficient radiative cooling system,
a combination of which allows us to have a 3-m class cooled (6 K) telescope in space with moderate
total weight (3.7t). SPICA is proposed as a Japanese-led mission together with extensive
international collaboration. ESA's contribution to SPICA has been studied under the framework of
the ESA Cosmic Vision. The consortium led by SRON is in charge of a key focal plane instrument
SAFARI (SPICA Far-Infrared Instrument). Korea and Taiwan are also important partners for
SPICA. US participation to SPICA is under discussion. The SPICA project is now in the "risk
mitigation phase". The target launch year of SPICA is 2022.

— Vil —
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16:00-16:30  Coffee Break
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PRELIMIN ARY RESULT ................................................................................................................................................ 248
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'T)-\M‘Im N S ICSANEjI')m(éAFf 1,_)
Chair: Kazuo OUCHI
0900 EVALUATION OF PSEUDO FULL-POLARIMETRIC SAR OBSERVATION IN URBAN AREA ::-::ccocveeesueersneenaiiennne 641
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BASED GLASSIFICATION i rri uuuyussussspisyssssass . [SUSSISSSMUSISISMSISMROMSINE ... ... ............oofso . 0osenrsserses 642
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0940 ESTIMATING FEATURE BY MULTI FREQUENCY AND FULL POLARIMETRIC SAR OBSERVATION -:-:ecoeeeeeeeeees 643
Fumikazu OGAI AND HAJIME FUKUCHI  Tokyo METROPOLITAN UNIVERSITY

1000 COMBINATION OF L, C AND X-BAND SAR DATA FOR CONTINUOUS MONITORING OF LAND DEFORMATION IN
URBAN AREA BY.USING DINSAR TECHNIQUE - sssser -+ S8 ... Sl s e il 644

LUHUR BAYUAJI AND JOSAPHAT TETUKO SRI SUMANTYO CERES, CHIBA UNIVERSITY

RATIH FITRIA PUTRI Crisa University

10:20-10:40  Coffee Break
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Chair: HOONYOL LEE, NO—WOOK PARK

0900 CLOUD DETECTION OVER LAND SURFACE USING MULTI-TEMPORAL NDVIDATA --:cvereeeseessesesseeseniensecnnennens 267
HwA-SEON LEE AND KYU-SUNG LEE  Inwa Universiry

0920 A MULTI-SCALE/STEP OBJECT BASED IMAGE ANALYSIS SCHEME FOR SHADOW AREA LANDSLIDE
RECOGNITION  +:+eseesesesseresesseresserestssesistesatstesitesestssesestesesessessssasessssesessssessssesessssessssesesssessssesesssetssseseseseseseesesessesessssess 271
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KWAN-YOUNG OH AND HYUNG-SUP JUNG  UniversiTy oF SEouL

1000 SATELLITE OBSERVATION OF SNOW COVER VARIATIONS OVER MT. KILIMANJARO, TANZANIA ----seeeeeeeeee 280
SUNG-HWAN PARK AND HYUNG-SUP JUNG  UniversiTy oF SEouL

MOUNG-JIN LEE  KorEea ApaPTION CENTER FOR CLIMATE CHANGE, KOREA ENVIRONMENT INSTITUTE
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TD1 Student Session (Ocean Remote Sensing)
Chair: NAOTO EBUCHI, KYEONG—AE PARK
0900 ON THE COASTAL TARGET DETECTION USING DUAL AND QUAD POLARIZATION SAR DATA -eeereeveeeeeeeenees 284

MITSuNOBU SuGIMOTO, KAZUO OUCHI AND YASUHIRO NAKAMURA  NATIONAL DEFENSE ACADEMY

0920 AN EVALUATION TECHNIQUE FOR OFF-SHORE WIND-POWER ENERGY POTENTIAL IN THE SEAS AROUND THE
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HiroKI MIYA AND YUJI SAKUNO  HirosHIMA UNIVERSITY

0940 COMPARISON OF PRIMARY PRODUCTION ALGORITHMS FOR GOQT -++++-vereereereesereeessesserussesessenueeesessesseeeseesesnes 292

JOO-EUN YOON  MARINE ECOSYSTEM RESEARCH DIVISION, KOREA INSTITUTE OF OCEAN SCIENCE & TECHNOLOGY, UNIVERSITY OF SCIENCE & TECHONLOGY
JISOO PARK  KorEA PoLAR RESEARCH INSTITUTE

SINJAE YOO  MARINE EcosySTEM RESEARCH DIVISION, KOREA INSTITUTE OF OCEAN SCIENCE & TECHNOLOGY
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WIDE SWATH IMAGES IN THE COASTAL SEAS OF JAPAN «+e+eeeeerererereststrusueremememeseisisissesesesesesessssssssesesesesesessssssnes 296

TOMOHIRO YAMASHITA  GRADUATE SCHOOL OF MARITIME SCIENCES, KOBE UNIVERSITY
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1120

1140
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CHIAN-Y1 Liu, GIN-RONG Liu AND TANG-HUANG LIN  NarionAL CENTRAL UNIVERSITY

HOW CLOUD-FREE AREAS INCREASE WITH EIGHT TIMES OBSERVATIONS OF GEOSTATIONARY OCEAN
COLOR IMAGER - ++-+covereoesreseeverodli........... . (S TS, . ... 0. 8 ... 300

HYUN YANG, JAE-HYUN AHN, HEE-JEONG HAN, JOO-HYUNG RYU AND YOUNG-JE PARK

KOREA INSTITUTE OF OCEAN SCIENCE AND TECHNOLOGY
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TD2 Ocean Application

Chair: HAJME FUKUSHIMA, MING—AN LEE

1040 MONITORING ACTIVE SUBMARINE VOLCANOES WITH ALOS AVNIR-2 IMGAE - A CASE STUDY OF
FUKUTOKU-OKANOBA, JAPAN  «-cscetsstutmisimtiiii s 312

MINORU URAI  GEeoLoGicaL SURVEY oF Japan, AIST

1100 INITIAL VALIDATION OF COMS GOCI DATA IN TOKYO BAY, JAPAN «+rererereeueretemeiniiiniiteieietcies 316
YuJi SAKUNO AND NOBUAKI NISHI  Hirostima Universiry

HIROSHI KOBAYASHI  UNIVERSITY OF YAMANASHI
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1120 SPECTRAL TEST FOR SATELLITE OCEAN COLOR CLOUD SCREENING: APPLICATION TO GOCI DATA -+ 320
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WEN-CHANG YANG AND CHANG-WEI LEE  Tarwan OCEAN RESEARCH INSTITUTE, NATIONAL APPLIED RESEARCH LABORATORIES

10:20-10:40  Coffee Break
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CHUNG-HAO CHANG AND JEN-JER JAW  NATIONAL TAIWAN UNIVERSITY
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CHANYANG SUR AND MINHA CHOI - HANYANG UNIVERSITY

SPATIAL SCALE AND ELLIPTIC CHARACTERISTICS OF MESOSCALE EDDY FROM GOCI CHLOROPHYLL-A
CONCENTRATION IMAGES IN TEEEAST/TABAN:SEA ---- 0. 5., 0. ... oot ...t ML 354

HYE-JIN W00, KYUNG-AE PARK  SEouL NATIONAL UNIVERSITY
JOO-HYUNG RYU  Korea Ocean SaTeLLITE CENTER

VALIDATION OF PALSAR-DERIVED WIND SPEED AGAINST ASCAT WIND SPEED AROUND COASTAL
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KAZUNAO KANDA, KATSUTOSHI KOZAI AND TERUO OHSAWA  KoBE UNIVERSITY

YUKO TAKEYAMA  NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY
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ATSUSHI OKURO, MASAHISA KUBOTA AND KENJI MORIMOTO  Tokar Universiry
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KEITA MAKIO AND YUJI SAKUNO  HirosHina UNIVERSITY

OPEN SOURCE MOBILE CLOUD SERVICE: SATELLITE IMAGE PROCESSING PERSPECTIVES  --eereeeeeseeessueraneeneeneennne 369
SANGGOO KANG AND KIWON LEE  HansunG Universiry
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SoL-E CHol, Woo-KYUN LEE, JONG YEOL LEE AND HANBIN KWAK  Korea University
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KiI-BEom AHN, EunsoNG OH, YOUNG JE PARK AND JOo-HYUNG Ryu
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YUEI-AN Liou AND MuNKHZUL DORJSUREN
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KoJi KAJWARA, YOSHIAKI HONDA  Crisa University

Yusaku ONO  JAXA

THE OCEAN COLOR PRODUCTS ANALYSIS OF GOCI DUE TO TYPHOON PATH --+++eseereseceereveeerreueesemsesssemseusesenseseeens 404
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ALIREZA SHARIFI AND JALAL AMINI  UNIVERSITY OF TEHRAN
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KOREA AEROSPACE RESEARCH INSTITUTE

ACCURACY ASSESSMENT OF SCATTEROMETER WINDS IN THE COASTAL SEAS OF KOREA «+++eoeeeeeeeeeeeseeniiinninnnins
WOoN-MooN CHol AND KYUNG-AE PARK  Seour NationAL UNIVERSITY
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SEUNG-YEOL OH, SEON-WOONG JANG AND HONG-JOO YOON  PukyoNG NATIONAL UNIVERSITY
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TAE-SUNG KiM AND KYUNG-AE PARK  SEouL NATIONAL UNIVERSITY
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Chair: SHIGERU OZEKI
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Chair: |LIANG—CHIEN CHEN, TAE—JUNG KIM
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1 400 FOCUSING C ALIBRATION AND V ALID ATION FOR KON[PS AT_3 ............................................................................ 490
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KOREA AEROSPACE RESEARCH INSTITUTE
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1448 NON-UNIFORMITY CORRECTION METHOD TO MINIMIZE RELATIVE ERROR IN ELECTRO-OPTICAL
CAMERA corervevorsnseorsadl.oofeenene, . . I T L. B e T R oeovcveonerneornanonesnrnosernstosnas 500
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1620 MAJOR RESULTS OF MEDICAL ICT WINDS EXPERIMENTS BY FULL UTILIZATION OF OPEN SOURCE
SOFTWARE (OSS) +++ev+eerseeseussessesssesserssessiumtusisnsttsssssstsssssssssssssassssssssssssrssssssoussssssssssssissssssssssissssssss s sss s s ssssissses 664

FuJiNoBU TAKAHASHI, SATOSHI KUBOTA, TAKUTO SHIMIZU, TETSUHISA FURUMOTO AND YUSUKE KITO

YokoHAMA NATIONAL UNIVERSITY

TAKASHI TAKAHASHI, MITSUGU OHKAWA, NORIHIKO KATAYAMA AND TOSHIO ASAI

NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATION TECHNOLOGY

16:40-17:00  Coffee Break
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Room B

TB4 Photogrammetry & image processing 2

Chair: SANG—HOON LEE, IM PYEONG LEE

1520 CONSTRUCTION OF GCP CHIPS FOR AUTOMATED GEOMETRIC CORRECTION AND THEIR PERFORMANCE
AINALYSIS cveveerereresseesserenesteentetetetesetetest ettt e b st et e e et te st e b e se e b te et e b e ae st b e Rt e b e ae e b e b e R s e b e Re b b e Rs b e Rt bRttt b bbb ae e as 507

HYEON KiM, S0OAHM RHEE AND TAEJUNG KIM  IntA UniversiTy

1540 DEM GENERATION FROM THEOS AND FORMOSAT-2 SATELLITE IMAGES +++-+eeessseeessseeessurasssueessiureniesssiessnnnenns 508
LIANG-CHIEN CHEN AND WEN-CHI CHANG  Narionaz CENTRAL UNIVERSITY

LI-HSUEH CHANG  NationaL SPACE ORGANIZATION, NATIONAL APPLIED RESEARCH LABORATORIES

1600 A SEMI-AUTOMATIC BUILDING MODEL RECONSTRUCTION SCHEME BASED ON LINE SEGMENT
DETECTION ---reveerrereereresreveor ot 8Tl liiniiritiniiiziisinenennoneormonernonnoseeting: R oooveetisroressnssnssernesnssnssernssnssnosernsnes 511

YU-CHUN YEN, PO-CHIA YEH AND JIANN-YEOU RAU  NationaL CHENG KUNG UNIVERSITY

1620 AUTOMATIC EXTRACTION OF MOVING WILD ANIMALS IN SPARSE TREES AREA USING THERMAL
REMOTE SENSIIRIG 575 cvvoreevee Tt oeeeeeeneseeneneenen R T e 515

Yu OisHi, HIRoYUKI OGUMA AND TSUNEO MATSUNAGA  NATIONAL INSTITUTE FOR ENVIRONMENTAL STUDIES

YASUYUKI WATABE  INFORMATION & SCIENCE TECHNO-SYSTEM Co., L1p.

16:40-17:00 Coffee Break

Room D
TD4 DubaiSAT Special Session 1
Chair: MOON—GYU KIM
1520 DUBAISAT_I MISSION & DUBAISAT FUTU'RE PROGRAMS ...................................................................................... 5 19

AMER MOHAMMAD ABDULLA SALEM AL SAYEGH EMIRATES INSTITUTION FOR ADVANCED SCIENCE AND TECHNOLOGY

1540  APPLICATION OF DUBAISAT-1 IMAGERY :+-eeseeesseseseustseueusiusuiunimessssiussssesissisesssnsesssssssssssesssssssisnssssssssesssssssssssssons 523
SAEED AL-MANSOORI AND ABDULLAH BUSHAHAB  SIPAD, IMAGE ENHANCEMENT SECTION

AL-SHEHHI  SIPAD, IMAGE APPLICATIONS SECTION

1600 DUBAISAT-1 CAMERA SYSTEM .- ... BUW G | (el ... Wil ...........oovonnne i A e 527

ABDALLA HAROUL  EMIRATE INSTITUTION FOR ADVANCED SCIENCE AND TECHNOLOGY

EE-EuL Kim, MYNGSEOK KANG AND YOUNG-WAN CHOI  SatrEC INITIATIVE
1620 DUBAISAT-1/2 IMAGE CALIBRATION AND VALIDATION :+veeesveesseesteessuassurestessuensesiusssseesuessiesseesesssensssssiesseeneens 531

Kum-Hut OH AND MoON-GYU KIM  Sarrec INmiative

16:40-17:00 Coffee Break
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Room A

TAS ICSANE-H (Communication Technology)

Chair: FUJINOBU TAKAHASHI

1700 A STUDY ON THE FRAMEWORK DESIGN OF INNER-SATELLITE NETWORKS :++eeseeerseessesseeseesiensiuensurssiesseenenns 665
KYU-HWAN LEE AND JAE-HYUN KIM  Asou Universiry

1720  DESIGN OF ROUTING SCENARIOS FOR TERRESTRIAL NETWORK INTERWORKED WITH SATELLITE

KwWANG-CHUN Go, Kyu-HWAN LEE AND JAE-HYUN KIM - Asou Universiry

1740 BROADBAND SATELLITE LINK DESIGN OF THE KA-BAND FREQUENCY IN INDONESIA «::+ceeeeeeeescseniniiinins 667
ZULFAJRI BASRI HASANUDDIN  HAsANUDDIN UNIVERSITY

MEYLANIE OLIVYA STMIK HANDA

1800 VALIDATION OF DOWNLINK AIRCRAFT PARAMETERS (DAPS)VIA SSR MODE S EXPERIMENTAL SYSTEM - 668
KEISUKE MATSUNAGA, ATSUSHI SENOGUCHI, TADASHI KOGA  ENRI

Room B
TB5 e L % o ) ! Land Remote Sensing 2
Chair: Y ASUSHI YAMAGUCHI, SUNG—DONG PARK
1700 ASTER 12-YEAR OPERATION STATIUS ::vveveeessssuuteeeenssuuteeesssuteeesssuueeessnsiumeeessnumteesssiumteesenimteessmsmmteessnmmieeessimiieeesn 536

YASUSHI YAMAGUCHI  NAGoYA UNIVERSITY
MasARU FuJITA, TETSUSHI TACHIKAWA, MASATANE KATO AND HIROJI TSU  Japan Spack Systems
MINORU URAI  NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY

MICHAEL J. ABRAMS AND LEON MALDONADO  JET PROPULSION LABORATORY, CALIFORNIA INSTITUTE OF TECHNOLOGY

1720 THRESHOLD-VARIATION ANALYSIS OF MOD14 ALGORITHM MODEL USING MODIS DATASETS OVER
TROPICALPAREA IN INDONESIA - "uuiiiisstsuee: SSS 00, TS, "SRR ... ... .......coooroneenorsnnotis B L ererrunnesnnones 539

Bowo E. CAHYONO, PETER FEARNS AND BRENDON MCATEE  Curziv UNIVERSITY-AUSTRALIA

1740 URBAN HEAT ISLAND GROWTH MODELING USING ARTIFICIAL NEURAL NETWORKS -:+eeeeeeveeeeseenenneiienenne 543
SHAHAB SHERAFATI AND M.R. SARADJIAN  UNIVERSITY OF TEHRAN, TEHRAN

1800 DEVELOPMENT OF WATER CARBON SIMULATOR (WCS) TO ESTIMATE CARBON EMISSIONS FROM BIOMASS
BURNING AND PEAT DECOMPOSITION IN INDONESIA :++++-seeereresseresssserensereunseresssseessessssssesessesessesesssssssssesssesennns 548

WATARU TAKEUCHI AND HAEMI PARK  Universiry oF Tokvo
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Room D

TD5 DubaiSAT Special Session 2
Chair: MOON—GYU KIM

1700 OVERSEAS PLANTATION ANALYSIS USING DUBAISAT-1 IMEAGERY :+eeesvveessseeesseeesaeessiutennieeniiieeniisenieesnieeenns 549
SANG HYOUK SEO  Korea GREEN PROMOTION AGENCY

TAE HWA KIM  Sarrec INmiaTive Co., LD

1720 VESSEL DETECTION APPLICATION OF DUBAISAT-1 IMAGERY :+tereesseeesseessessreassuassuassueasuessiesseasesssesssssssesseenenns 552
Tae HwA Kiv, Wook HYUN CHol AND DONG HYUN KM Sarrec Inmiarive Co., Lo

SEONG Mi MuN AND JOENG HOON KIM  SHINDONG DiGrrect Co., Lo

1740 APPLICATION OF SETELLITE IMAGES FOR ANALYSIS ON URBAN EXPANSION ---++-vveesssvsveessssssesssssssssnonees 556

LEE JIN A AND LEE SUNG SOON  UniversiTy oF SCIENCE & TECHNOLOGY, KOREA INSTITUTE OF GEOSCIENCE AND MINERAL RESOURCES

1800 A COMPARISON OF LAND COVER DERIVED TWO HIGH SPATIAL RESOLUTION SATELLITES -:+++++eesvesseevessese 560
SEUNGJAE HAN AND MINHA CHOI  HANYANG UNIVERSITY, SEOUL

Room A
FA1 ICSANE-I (Remote Sensing)
Chair: TBD
0900 CURRENT STATUS OF JAPAN’S ACTIVITY FOR GPM/DPR ALGORITHM DEVELOPMENT :::+eeveeeeeeeesescenenneinees 669

TakuJl KUBOTA, SATOSHI KIDA, TAKESHI MASAKI, Riko OKI, YUKI KANEKO, MISAKO KACHI AND MASAHIRO KOJIMA  JAXA

TOSHIO IGUCHI  NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATION TECHNOLOGY

0920 X-BAND INTERFEROMETRIC SAR SENSOR FOR THE JAPANESE ALTIMETRY MISSION COMPIRA +e+eeeeeeeeeeees 670

RYoko NAKAMURA, AKIHISA UEMATSU, YASUHIRO NAKAJIMA,
YUKIE YAJIMA, RYOTA SATO AND COMPIRA TEAM  JAXA

0940 FIRST SAR SATELLITE IN KOREA, KOMPSAT-S «esesesesesesesesetstsisecuiietetets s 671
SanG-RyooL Leg, JIN-HEE Kiv AND JAE-CHEOL YOON  KARI

1000 INTRODUCTION TO REAL-TIME OPERATION OF COMS NORMAL OPERATION - +++++++++seessesesserereereesvereesrenesserenens 672

Young-MiN CHo, CHUL-MIN PARK AND BANG-YEOP KIM  KARI

10:20-10:40  Coffee Break
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Room B

FB1 GIS/RS Application 1
Chair: CHI=FARN CHEN, NAOTO EBUCHI
0900 STUDY OF COMPARISON METHOD FOR SPATIAL DISTRIBUTION OF OIL SPILL EXTRACTED FROM SATELLITE

0920

0940

1000

AND SIMULATION  +-+eveseressesersesersssesessetesstesestetessesesesesesessesessssessssesessssessssesessssesessssessssesessssessssessssesesessesessesesssesesssseses 577

TAE-HO KIM  UniversiTy oF SciENCE AND TECHNOLOGY, KOREA OCEAN SATELLITE CENTER, KOREA INSTITUTE OF OCEAN SCIENCE & TECHNOLOGY
CHAN-SU YANG  KOREA OCEAN SATELLITE CENTER, KOREA INSTITUTE OF OCEAN SCIENCE & TECHNOLOGY

JEONG-HWAN OH  MariTivE OCEAN ENGINEERING RESEARCH INSTITUTE/KIOST

EVALUATION OF SEA SURFACE SALINITY GLOBALLY OBSERVED BY AQUARIUS «::eeeeesersessisisniiniiiins 569
NAOTO EBUCHI AND HIROTO ABE  Hokkaipo UNIVERSITY

3D SPATIAL INFORMATION FOR FIRE-FIGHTING SIMULATION OF BUILDING FIRES  -:+-eeseeeeessereeseesineeicnninne 565
CHiA-HAO WU AND LIANG-CHIEN CHEN  NATIONAL CENTRAL UNIVERSITY

DEVELOPMENT OF SMARTPHONE APPS FOR AIDING FIELD INVESTIGATION :+veeveeeseeeseassseesueeseessuesiuessseesseenns 573

YA-WEN LIN AND CHI-FARN CHEN  Nationar CENTRAL UNIVERSITY

CHIN-YU HSU  Cuvsorr Co., Ltp., Tawan

10:20-10:40 Coffee Break

Room D
FD1 Special Session on Planetary Remote Sensing 1
Chair: KYEONG JA KIM, TAKAO KOBAYASH
0900 OVERVIEW OF KAGUYA GAMMA RAY OBSERVATION - CONCERNING MAJOR ELEMENTS - ::coveeeeeseesveienenns 578
NoBUYUKI HASEBE, EIDO SHIBAMURA, KUNITOMO SAKURI, HIROKI KUSANO,
HIROSHI NAGAOKA AND YUKARI FUJIBAYASHI  WasEDA UNIVERSITY
MakoTo HAREYAMA, YUZURU KAROUJI AND TATSUAKI OKADA  JaPAN AEROSPACE EXPLORATION AGENCY
SHINGO KOBAYASHI  NATIONAL INSTITUTE OF RADIOLOGICAL SCIENCES
MASANORI KOBAYASHI  CHiBA INSTITUTE OF TECHNOLOGY
KYEONG JA KIM  Korea INstirute oF GEOSCIENCE & MINERAL RESOURCES
CLAuD D’usToN, OLIVIER GASNAULT AND OLIVIER FORNI  IRAP, UNivERSITE DE TOULOUSE
RoBERT REEDY AND NAOYUKI YAMASHITA  PLANETARY SCIENCE INSTITUTE
MENGHUA ZHU  Macau University oF SCIENCE AND TECHNOLOGY
0920 INVESTIGATION OF COSMOGENIC NUCLIDE BE-7 ON THE MOON AND RELEVANT ELEMENTAL MAPS OF

OXYGEN AND SILICON BY KAGUYA GRS :+veveereeseerseseesuastenieasuasieniesisenenisstesiesessesiesessesiesessessessssessesessesasenns 582
K. J. KIM  Korea INsTITUTE OF GEOSCIENCE & MINERAL RESOURCES
N. HASEBE  Wasepa Universiry
R. C. REEDY  PLANETARY SCIENCE INST.
S. KOBAYASHI  Japan AEROSPACE EXPLORATION AGENCY
M. KOBAYASHI  PLANETARY EXPLORATION RESEARCH CENTER, CHIBA INST. OF TECH.
N. YAMASHITA CENTRE D’ETUDE SPATIALE DES RAYONNEMENTS, UNIVERSITE DE TOULOUSE
Y. KAROUJI AND J. MACHIDA  Wasena Universiry
D. HAMARA AND W. V. BOYNTON  Lunar & PLANETARY LAB., UNIV. ARIZONA
C. D'UsToN, O. GASNAULT AND O. FORNI  CENTRE D’ETUDE SPATIALE DES RAYONNEMENTS, UNIVERSITE DE TOULOUSE
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0940 SPACE-BORNE RADAR IMAGING OF LUNAR SURFACE  -++e-eeseeeeessesseeusiaessuniaessimussssssssssssessssssessssssessssssesssssssssssssons 586
TAKAO KOBAYASHI AND KAGUYA LRS TEAM  Korea INSTITUTE OF GEOSCIENCE AND MINERAL RESOURCES

RADIATION DOSE OF THE MOON  Nosuyuki HASEBE
KaNAKO HAYATSU, KUNITOMO SAKURAI AND HIROKI KUSANO  WasEDA UNiVERSITY
KYEONG JA KIM  Korean INsTITUTE OF GEOSCIENCE AND MINERAL RESOURCES

LEMBIT SIHVER  CHALMERS UNIVERSITY OF TECHNOLOGY, UNIVERSITY OF HOUSTON, TEXAS A& M UNIVERSITY

1000 RADIATION DOSE OF THE IMOQN :++teseesstesstessaeseesteessuessssassessteessessessssasssassesssesssssssssassssssessessesissasssenssssessssses 587
NoBUYUKI HASEBE, KUNITOMO SAKURAI, KANAKO HAYATSU AND HIROKI KUSANO  Wasepa University

KYEONG JA KIM  Korean INSTITUTE OF GEOSCIENCE AND MINERAL RESOURCES

LEMBIT SIHVER  CHaLMERS UNIVERSITY OF TECHNOLOGY, UNIVERSITY OF HOUSTON, TEXAS A& M UNIVERSITY

Special poster

THE SCIENCE GOALS OF MARTIAN ATMOSPHERE RESEARCHES USING HERSCHEL’S DATA -++++eseeeversesseessenenecnnennens 391
HAINGJA SEO, Joo HYEON Kim, EoJin Kiv, Joo HEE LEE, GIHYUNK CHOI AND EUN-Sup Sim

KOREA AEROSPACE RESEARCH INSTITUTE

PAUL HARTOGH  Max PLANCK INSTITUTE FOR SOLAR SYSTEM RESEARCH

10:20-10:40  Coffee Break
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Room A

FA2 ICSANE-J (Science Mission)
Chair: AKITSUGU NADAI

1040 DEVELOPMENT AND OPERATION OF THE KOREA-JAPAN JOINT VLBI CORRELATOR (KJJVC) FOR EAST-ASIA
VLBINETWORIK ++evererereesesessereressesenteteestesentstesessesessssesesesessesesessesessssesessssesssessssesessssesess st esessesesessetessssetessesessssessssesennan 673

SE-JIN OH, Duk-Gyoo RoH, JAE-HWAN YEOM AND CHUNGSIK OH  KASI

NORIYUKI KAWAGUCHI, HIDEYUKI KOBAYASHI AND TOMOAKI OYAMA  NAOJ

1100 THE STUDY ON NETWORKS FOR THE SPACE & EARTH OBSERVATION BASED ON COOPERATION BETWEEN
KOREA AND JAPAN :+veveeveresterentetetiitateseitesistetetstesestsse st esest st etssaesese s etess et se s e s sas e b et s s e b ess e s et e s et ese s b et easebebe b b eassbebeasebeaeas 674

JAE-HYUN Kim, Kyu-HWAN LEE AND Tu-HWAN LEE  Asou Universiry

] 120 SYSTEM OF BEPICOLOMBO MMO .............................................................................................................................. 6’7 5
HIRONORI MAEJIMA, HAJIME HAYAKAWA AND BEPICOLOMBO PROJECT TEAM  JAXA

1140 CURRENT STATUS OF THE SPRINT-A/EXCEED MISSION UNDER DEVELOPMENT ---veeersssssvevvvsesessssssssnnnnnnnees 676

ATSUSHI YAMAZAKI, KAZUNORI UEMIZU, SHUJIRO SAWAI, SEISUKE FUKUDA, NAKAYA KOJI AND SHIN-ICHIRO SAKAI  JAXA

12:00-12:30  Coffee Break

Room B

FB2 GIS/RS Application 2
Chair: SAYAKA YOSHIKAWA, PETER T.Y, SHIH

1040 A BUFFERING-BASED APPROACH TO FLUCTUATION ANALYSIS OF GLACIER CALVING FRONTS, WITH A CASE
STUDY OF JAKOBSHAVN ISBRAE «:+c+eeveseeteststeuestsuiuentasistitesestisesissesestisssesssssstssssessssssssssessssssessssessssssessssessasssessssssssns 595

Mi-KYEONG KiM, SUNGCHUL HONG, SEONGSU JEONG, HONG-GYOO SOHN AND JOON HEO  Yonser Universiry

1100 DEFORESTATION DYNAMICS AND AGRO-PASTORAL EXPANSION IN CENTRAL-WESTERN BRAZIL -+« 599
SAYAKA YOSHIKAWA  Tokyo Instirure TECHNOLOGY

SANGA-NGOIE KAZADI  RirsumEIkaN Asia PACIFIC UNIVERSITY

1120 COASTAL VULNERABILITY ASSESSMENT IN UPPER GULF OF THATLAND -+++++-+seesseeessseessssaaassuressuessssesessseensnes 603
DURIYAPONG FARIDA AND NAKHAPAKORN KANCHANA

MAHIDOL UNIVERSITY
1140 OPEN ACCESS JOURNAL IN REMOTE SENSING, 2012 «++tsesestssesesseuetstetettteintstititetit et 607

PETER T.Y. SHIH  NarionaL CHiso TUNG UNIVERSITY

12:00-12:30  Coffee Break
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Room D

FD2 Special Session on Planetary Remote Sensing 2
Chair: NOBUYUKI HASEBE, J.ALEXIS RODRIGUEZ
1040 TYPES AND FORMATIONAL MECHANISMS OF SOUTH POLARTROUGHS, MARS +++:v:111ssessssssssssssssssssssssssisnsssans 609
J.A.P. RODRIGUEZ  PLANETARY SCIENCE INSTITUTE
K. L. TANAKA U.S. GEoLoGicAL SURVEY
T. PLATZ  Instirure oF GeorocicaL SCIENCES, FREIE UNIVERSITAT BERLIN
K. J. KIM  Korea INSTITUTE OF GEOSCIENCE AND MINERAL RESOURCES
1100 PURELY ANORTHOSITE CLASTS IN FELDSPATHIC LUNARMETEORITES, DHOFAR 489 GROUP :+:-eeeeveeeveeseeens 613
HIROSHI NAGAOKA  WasEDA UNIVERSITY
HIROSHI TAKEDA  Universiry oF Tokyo
Yuzuru KAROUJI AND MAKIKO OHTAKE  JAXA
NOBUYUKI HASEBE  Wasepa Universiry
1120 RADIATION DOSE OF THE MOON DEVELOPMENT OF A PYROELECTRIC CRYSTAL X-RAY GENERATOR FOR

ACTIVE X-RAY SPECTROMETER ONBOARD THE ROVER OF SELENE-D :++vesereseresesesesususunrereesensissssssaesesssesissennns 617

Yuki OYAMA, YOSHIHARU AMANO, TIMOTHY J. FAGAN, NOBUYUKI HASEBE, TAKURO KODAMA, HARUYOSHI KUNO,
Hiroki KusaNo, HIROSHI NAGAOKA, TORU OHTA, EIDO SHIBAMURA AND REIKO TANAKA  WasepA UNIVERSITY

WiLLIAM BOYNTON AND DAVE HAMARA  LPL UNiversiTy OF ARizoNA
JOHANNES BRUECKNER  MAx-PLANCK INSTITUTE FOR CHEMISTRY

KYEONG JA KIM  Korea INSTITuTe oF GEOSCIENCE & MINERAL RESOURCES
GOESTAR KLINGELHOEFER  JOHANNES GUTENBERG UNIVERSITY MAINZ
GWANGHYEOK JU  KOREA AEROSPACE RESEARCH INSTITUTE

Lucy F. Lim AND RICHARD STARR  NASA GoppARD SPACE FLIGHT CENTER

TATSUAKI OKADA  ISAS JAPAN AEROSPACE EXPLORATION AGENCY
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ICSANE
A RCHITECTURE DESIGN OF MODELING & SIMULATION SOFTWARE FOR MILITARY SEARCH AND RESCUE

JAEHYUN KIM, JEOM-HUN LEE AND SANGUK LEE ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE
WOOGEUN AHN AND MYEONG-JONG YU  AGENCY FOR DEFENSE DEVELOPMENT

ESTIMATION METHOD OF DIELECTRIC CONSTANTS OF SNOW AND ICE USING ELECTRIC FIELD VECTOR
MEASUREMENTS OF REFLECTED WAVES :++eeeseereetestetettstiitetetteteeteteseessetesteseeseetesteseesestsstessesestestessesesseesesessessssessenseseesesses 624

KoHEl OSA  WearrERNEWS INC.
JosapHAT TETUKO SRI SUMANTYO AND FumiHIKO NISHIO  Center For ENVIRONMENTAL REMOTE SENSING

FIRST EXPERIMENT USING SMALL PASSIVE RANGING SYSTEIM -++-seereeveeereesessesseruesestesiesiesessessesseeeseesesseeesessesseseseesesns 625

TADAHIRO GOTOH  NarionaL INsTiTuTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY
TosHHIRO KUBO-OKA  NICcT

SHoHEI TANIGUCHI  SKY Perrect JSAT CorPoRATION

WALL-THROUGH RADAR MODELING WITH MULTI-LAYERED WALL AND GTD NEAR-FIELD TARGET ««++veeeeeeeeeeeeee 626
HirRokAZU KOBAYASHI AND YOSHIO YAMAGUCHI  NiiGATA UNIVERSITY

ERROR ANALYSIS OF CURRENT VECTOR ESTIMATION USING MULTI-SITE HF OCEAN SURFACE RADAR SYSTEM -+ 627

AKITSGU NADAI  NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY

NON-PARAMETRIC IMAGING METHOD FOR MULTIPLE MOVING TARGETS WITH MULTI-STATIC UWB
RADAR ‘B e i S W WL O L T 628

Ryo YAMAGUCHI, SHouHEl KIDERA AND TETSUO KIRIMOTO  Universiry oF ELECTRO-COMMUNICATIONS

EARTH OBSERVATION SATELLITE MARKET-- - TRENDS & PERSPECTIVES == +++eerseestreesuessueesieesiesiuensieaiseasieesisessesaennnes 629
SUNGDONG PARK AND MOONGYU KIM  Sarrec Inmriative Co., Lp.

OVER VIEW OF THE UNIFORM PROJECT :+++++eesseesseassseesueessessseesaasuessssessessseessesssesssssssessssssssesssesssessssessssssessssessessssossessssssses 630
YUKIHIRO TAKAHASHI, TETSUYA FUKUHARA AND KOJI NAKAU  Hokkaipo UNIVERSITY

RYosuke NAKAMURA AND TORU KOUYAMA  AIST

SOSHI KATO  NIES

PRESENT AND FUTURE OF NEAR EARTH SATELLITE MISSION- APPLICATIONS TO OBSERVATION AND
COMMUNICATION SYSTEM OF SMALL SATELLITES- +++++eessesessesesessesessesesesseressaresissesestssesssesesssesssssesssessssssessssessssssesssns 631

KOREHIRO MAEDA  ThE Universiry oF Tokyo

DESIGN OF SYNTHETIC APERTURE RADAR ONBOARD SMALL SATELLITE, -++++-+essseessttesueesueeseessuasesssuassseesuesseessesnsnnnes 632
PriLanDO Rizki AKBAR AND JOSAPHAT TETUKO SRI SUMANTYQO  CERES, Crisa University

HiroBUMI SAITO  Japan AEROSPACE AND EXPLORATION AGENCY

MAXIMUM LIKELIHOOD TRACK EXTRACTION USING SLIDING WINDOW IN HIGH FALSE DENSITY
ENVIRONMENTS ++eveseessussorersorerusseresnoser s oes s ouanso eI Lo o ouiursesisnosersraossnssernisoserssvonnas 633

MasanoRI MORI, TakasH MATSUZAKI, HirosHl KAMEDA AND TORU UMEZAWA  Mirsusiskr ELECTRIC CORPORATION

COLLISION AVOIDANCE ROAD-WATCH RADAR FOR SMART HIGHWAY SAFETY ::+eeeveereereersessesreerveseneesuesseneessensenseens 634
JUNG S. JUNG, HEeE J. YANG, YOUNG H. SEO AND YOUNG K. KWAG  KorEA AEROSPACE UNIVERSITY

EVALUATION OF MILLIMETER WAVE RADAR USING STEPPED MULTIPLE FREQUENCY COMPLEMENTARY PHASE
CODE MODULATION «+++eseevesesessererseteestasensstestssesisesesessesessssesstesessssesessssessssesessstesessesessssesessssessssesessssesessesessssesensesessssesensesesessns 635

Masato WATANABE AND TAKAYUKI INABA  Universiry oF ELECTRO-COMMUNICATIONS

PRELIMINARY RESULTS OF ARC EXTERNAL CALIBRATION EXPERIMENTS FOR EARTHCARE/CPR  «:::eoeeeeeeeseseeseenees 636
JUN YAMAGUCHI, TOSHIYOSHI KIMURA, HIROTAKA NAKATSUKA, YOSHIHIRO SEKI AND GAKU KADOSAKI  JAXA

NOBUHIRO TAKAHASHI, YUICHI OHNO, HIROAKI HORIE AND KENJI SATOH  NICT
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INTEGRITY OF ATCRBS REPLY DATA UNDER INTERFERENCE ENVIRONMENT «++vereeserereesererueeesseesssseessesenssseensenenens 637

SHIGERU OZEKI  ELECTRONIC NAVIGATION RESERCH INSTITUTE
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THRESHOLD-VARIATION ANALYSIS OF MOD14 ALGORITHM MODEL USING
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ABSTRACT: The Moderate Resolution Imaging Spectroradiometer (MODIS) which is equipped with thermal bands
for measuring the temperature of the earth’s surface has been widely utilized in fire detection activities. Of the fire
detection algorithms developed for MODIS the most commonly applied algorithm principle is the contextual algorithm.
Such global algorithms for fire detection can be customized for local or regional areas to improve the accuracy of fire
detection. For this reason there has been substantial research performed to apply and assess how accurate the global
algorithm results are in certain local or regional areas. In principle, fire pixels detection is base on dichotomizing
assessed imagery pixels values using certain threshold value. Determining the best threshold value leads to optimal
detection results and minimum errors. This paper analyses the impact of variation of T, and AT threshold values on
outputs from the MOD14 algorithm using MODIS data within different seasons in Indonesia. Analysis is conducted by
analysis of the sensitivity of detected Fire Hotspots (FHS) to changes of T, and AT and also through statistical
calculations. The results show that the sensitivity of the MODIS FHS algorithm is different between dry and wet
seasons which indicates the need for different threshold values to be applied to optimise fire detection using MODIS
within dry and wet seasons.

KEY WORDS: MODIS, contextual-algorithm, threshold, seasons, tropical-area.

1. INTRODUCTION

times based on their governmental roles, they often report

1.1. Background different results in a number of detected Fire Hotspots

Fire plays a Signiﬁcant role within most terrestrial (FHS) Validation activities are therefore important to

vegetation alteration and land cover change. During estimate the correct number of FHS.

biomass burning gases and particulate matter are released
into the atmosphere and contribute to atmospheric
chemical reactions and physical processes. Biomass
burning with the release of gases and aerosols potentially
makes a significant contribution to climate change. Also,
the change in the balance of an ecosystem due to the
impact of burning biomes can affect the resilience of the
ecosystem to adapt to climate change. Hence monitoring
fire occurrence is significant in managing the impact of
climate change. Scientists and policy decision makers in
many countries are directing resources to the study of the
effect of forest burning on the environment.

Indonesia government agencies which monitor fire
using different satellite-based fire detection algorithms
include the ASEAN Specialised Meteorological Centre
(ASMC) in Forestry Ministry and Indofire in National
Institute of Aeronautics and Space (LAPAN). Because

agencies apply different methods in different locations and

Fire detection activities are performed not only in
Indonesia but also in many areas of the world. NASA’s
science teams extensive research on fire detection issues
has led to the development of an algorithm called
‘MOD14 algorithm’ which is applied globally but gives
differing results on a regional basis. Researchers around
the world continue to assess the accuracy of MOD14-
based FHS detection method in their own areas to evaluate
errors of omission and commission.

The most reliable data to validate results of
recognised FHS from satellites is ground truth data. The
Forestry Ministry as the authorised Indonesian
government agency has this task. It collects fire data from
local forestry agency (BKSDA) and also performs its own
Ground data collection

field wvalidation. requires

considerable effort in terms of funding, facilities,
manpower, and time. Hence ground data are limited and in

order to have confidence in FHS detection results other
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validation methods are required. As an example, LAPAN
validates FHS detection using a combination of ground
data and high resolution satellite imagery such as Systéme
Pour I’Observation de la Terre (SPOT) imagery for which
they run their own satellite receiver in Pare-Pare Sulawesi.

The LAPAN approach did not provide a definite
estimate of FHS detection accuracy reportedly due to
some environmental factors. Here, haze and cloud were
reported as a key factor influencing the accuracy of fire
detection (Vetrita, Haryani, and Komaruddin, 2012).

Additionally, another environmental factor such as
precipitation was reported as one other factor which
obscured fire occurrence detection in the Brazilian
Amazon region (Schroeder, Csiszar, and Morisette, 2008).
Precipitation in Indonesia varies considerably between dry
season and wet season. A high level of precipitation is
commonly encountered in the wet season and there is
typically little rain in dry season.

To account for environmental influences the
statistical analysis of suitable temperature threshold values
within the fire detection algorithm is another approach
which has been used to investigate the accuracy of FHS
detection. Liew et.al. (2006) proposed method to retrieve
the optimal thresholds for fire detection from a statistical
point of view. This paper studies the impacts of applying
various thresholds in the MOD14 algorithm using MODIS
datasets over Indonesia by considering the sensitivity of

FHS detection in the dry and wet seasons.

1.2. Fire detection principle

Most satellite-based or airborne remote sensing
instruments are designed to measure a combination of
surface and atmospheric signals in the visible and near
infra red spectrum. To gain better result in fire and burned
scars monitoring from a fire detection perspective, the
MODIS instrument aboard the Terra and Aqua satellites
were designed to have improved satellite-based FHS
detection capabilities by the addition of more channels in
the thermal band compared its predecessor instruments,

NOAA-AVHRR (National Oceanic and Atmospheric

Administration - Advanced Very High Resolution
Radiometer).

In satellite remote sensing especially for passive
remote sensing sensors, fire existence can be detected by
thermal infra red sensors because most of the fires emit
radiation in this range (3 — 12 pum) so satellite-base
sensors for fire detection purposes are focus on this
wavelength range.

Each channel of the satellite-based sensor has
different sensitivity to land surface thermal properties.
The radiated energy of fires can be derived from a
combination of several channels. Kaufman, Kleidman, and
King (1998) found in their simulation that the best channel
to derive fire radiated energy is the 3,9 um channel
because the relationship of the fire radiated energy and the
apparent temperature is least sensitive to the mixture of
temperature in the fires. They prove that the greatest
contrast images between the fire pixel and the surrounding
pixels is shown from the 3,9 um channel.

Accordingly, the most commonly used wavelength
bands for fire detection are 4 um and 11 um. The 4 pm
channel is highly sensitive to the radiated energy emitted
from fire, so it has a key role in remote sensing of fire.
Brightness temperature calculated from this channel is
notated as T4. Additionally the 11 um channel on is not as
sensitive as the 4 um channel but it is less influenced by
surface reflection. Thus fire detection algorithms consider
differences in sensed radiation from both channels.

1.3. Contextual Algorithm

Giglio, et.al (2003) performed fire detection using a
contextual algorithm that exploits the strong emission of
mid-infrared radiation from fires. The algorithm examines
each pixel of the MODIS swath, and ultimately assigns to
each one of the following classes: missing data, cloud,
water, non-fire, fire, or unknown. The algorithm uses
brightness temperatures derived from the MODIS 4 um
and 11 pm channels, denoted by T, and Ty, respectively.

2. RESEARCH METHODS
The first step in contextual algorithm is a screening

test. All examined pixels which cannot pass this test have
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no chance to go into next steps and they are automatically
classified as non fire pixels. The focusing of this research
is on the screening step due to its very significant role in
the fire detection algorithm. All pixels are examined
where their value sit above the determined threshold value
of T, and AT =T, - T;.

This paper analyses FHS detection in respect to the
variation of the T, and AT threshold values in the MOD14
algorithm using MODIS datasets over Indonesia. Curves
of detected FHS numbers are constructed as the various
values of T, and AT. Threshold values are changed in
order to investigate the sensitivity of MODIS FHS
detection in the dry and wet seasons over Indonesia.

This investigation has been conducted by
partitioning MODIS data into two groups. The first group
is MODIS data acquired within the dry season (Aug — Sep
2009) and the second group is datasets from the wet
season (Feb 2010). The performance of the MOD14 FHS
algorithm is evaluated for each group using graphs of FHS

sensitivity and a T-test statistical analysis.

3. RESULTS AND DISCUSSIONS

This paper is concerned only with T4 and AT
parameters as they are used on both day and night time
MODIS datasets. Iterating the various values of T, and AT
threshold produce the graphs shown in Figure 1 and
Figure 2.

Considering the shape of the curves in both figures it
is clear that FHS detection is more sensitive to the change
in T4 threshold values rather than AT changes. This is
used as a basis for further analysis into whether there is
significant seasonal influence on the sensitivity of the fire
detection algorithm over Indonesia.

T, threshold vs FHS
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Figure 1. Plot of T, threshold values (K) and detected FHS
number
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Figure 2. Plot of AT threshold values (K) and detected
FHS number

Indonesia has only two seasons - the. dry season and
the wet season. In the dry season precipitation is very low
and most vegetation suffers from drought and is prone to
be burning. Naturally, the dry season has a higher average
temperature than the wet season.

Investigation of seasonal impacts to fire detection
has been conducted by changing threshold values then
recompiling the MOD14 algorithm. By normalising the
detected number of FHS in dry and wet season separately
as percentages, a variation of the T, threshold values
results in different sensitivity curves as shown in Figure 3

and Figure 4.
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Figure 3. Dry season plot of T, threshold values (K) and
relative detected FHS (%)
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Figure 4. Wet season plot of T, threshold values (K) and
relative detected FHS (%)

The difference in the curves between the dry season
and wet season data is clearly seen by calculating average
number of fires detected in each season. The average
values from the curves in Figure 3 and Figure 4 is shown

in Figure 5.
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Figure 5. Plot of T4 threshold values (K) and average of
relative detected FHS (%)

Figure 5 shows that the MOD14 algorithm displays
different sensitivity when it is applied to dry season data
compare to wet season data. It indicates that to obtain a
certain level of FHS detection sensitivity a higher T,
threshold value is required in the dry season compare to
the wet season.

To confirm the claim above, a statistical analysis was
performed to the dry and wet season data groups.
The analysis of T-test is mostly used to assess the means
differences between two groups (Moore and McCabe,
2003). The T-test is applied to the FHS data from Figure 5

and the results are shown in Table 1.

Table 1. Results of T-test analysis

Mean Std. Significance
Deviation (2-tailed)
Dry season | 55.8391 | 42.57335 .001
Wet season | 52.7209 | 44.27578 .003

The results of the T-test analysis show that the dry
season data has a statistically significant higher mean
value than the wet season data. It indicates that for a given
threshold of T4, the MOD14 algorithm possesses higher
sensitivity for dry season datasets compared to the other
season. The 2-tailed significance values from the T-test
analysis from both seasons sit under 0.05 (Table 1) which
confirms that both datasets display significantly different
means of the population (Pallant, 2011). We can interpret
this as meaning that there is a change in the sensitivity of
the MOD14 algorithm to choice of T, threshold between
the dry and wet seasons and that the accuracy of FHS
detection is also significantly different between dry and
wet season as a result. Accordingly we find that in the wet

season a lower T4 threshold value is required to gain the

same accuracy in FHS detection as dry season. This is a
logical finding because increased rain in the wet season
leads to decreasing environmental temperature and the

temperature of fires are also lower as a result.

4. CONCLUSSIONS
The screening test is the first step of the contextual
fire detection algorithm for MODIS and has two
significant parameters namely T, and AT, of which Ty
affects the accuracy of FHS detection significantly more

than AT. The MODI14 algorithm shows different

sensitivity to the choice of T, threshold between dry and
wet season in Indonesia based on the characteristics of the
curves of detected FHS. Statistical analysis indicates that
the dry season fire detection algorithm requires a higher
T, threshold value compared to the wet season in order to
provide results at the same level of accuracy. We believe
this to be due to the lower environmental temperature

characteristic of the wet season which exhibits

significantly higher rainfall.
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