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& Dl sk 70 (full waveform) ZEEM L CWBRieglttflz o —%EH L TV 5 H%E
Bl —V—ICLoTTF—#Z2WG Lz, AMOKIE. 2ENI kn*d 5, RTIX, AT X
X (Cryptomeria japonica) DEFEMTH Y, HKEM TH 72, LA LEVWHERBEESI LT
. HERFEMEREE W (Phellinus punctatus (Fries) Pilat) MBI L TW5b, A7 a7 MLl
wili & EF TR AT > TV 5,

2) VRHEIRZEMIAR (RO HER A G B (LAl - oS0E 1A )

WIEIRBERT S ER O B (Ll - NE L AREIX ., 2R THKI200had 5, B3 E MBI HIfL - TA
VEZTOTCHWLIERINTZGTEZTOEEIARREBTERBL TV LGN H Y, e iR
B THERDPELINTWND,
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1) BIHEHAE

BEEERBI AR TITERR2298 H ~9 A 1T, W HE IR BEMB AR CITERR2348 H ~9 A ICBLHIAH A& 247V, #
ARRDOT =22 HWfF Lz, HAELFEE L TEMAEX E L T2mx20mD 7' 1y M & E L, B -
B - EER - BER - KN E - A EZ, 2ol EoT my NABIKRT X TOEARRE T
o, TRy PREOEREIX, MR THEL REMRRAZEECTE 2 X512, SHEMXI SR TIX
MBI THIOT 2y 2T U X LNIEE LT (K1)-2) , REBFRILTET 7 EATE 3
it fic307 ey MERE L (K (1)-3) o SPEMMKxI G cofERNH A& 2% (D12, A
EB SR TOMBHEGE R (D-21cF L, BAFETIEZ, BE. B FEIXl&EH (Haglof
Vertex M) 12X » TEHI. BARNMEIZ, F—Z /L AT —3 3 (Ushikata Teo—Ray130) (T X -
THE L., ®HFEGPS (Trimble GeoXT) (T & o THUAF L 72GPSOALE & L UEIT | M AN B FEAE AT
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ABEOBEAEL DT ay F LUV TOBRMBEERE LY,

TFHEEILRTFIEN O TEHAY U T AXOEMTH 12700, FFENEKAN TR TV, 20
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JREERAR TR, BOWMHBEBERIIA SRR o (K (1)-6)
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DEGY L (K)-7) . EGY LY 73Xz LARO W2 EfICFI L, #ELr—
P—=T = Z D OENTRE S & i L7z,
#(1)-1 BARWMAE L 2L AROE
6 il F4 fEA% | Mo E 2 (DB, cm) | 45 (m)
A Cryptomeria japonica 718 10. 3~69.7 10.4~34.3
B/ x Chamaecyparis obtuse 179 8~172 2.9~31.8
H+UZ Chamaecyparis pisifera 38 17.1~90.7 14.6~34.9
T B3 | Quercus myrsinaefolia 9 4~67.7 5.9~29.8
a7 Magnolia kobus 1 8 6.9
A KA | Castanopsis sieboldii 1 26 14.5
7 5135 | Carpinus laxiflora 1 8.7 9.6
T P. heterocycla 425 3~16.2 NA
i JEAR - 23 6.2~61.4 4.9~29.4
&t - 1395 3~90. 7 2.9~34.9
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Bt F4 fE{A% |DBH(cm) [#fE (m)
aF;z Quercus serrate 3563 6 57.5 5.1 33.7
BE/Xx Chamaecyparis obtusa 132 5.2~56.5]13.9~26.9
T EFNE Ilex macropoda 125 2.7~32.313.5~19.3
V77 Prunus spp. 114 1.5~55.513~26.7
>3 )% Styrax japonica 92 2~34 2.4~20.3
e .S Carpinus tschonoskii 41 2.5~31.813.9~24.9
Vavus Clethra barbinervis 27 5~13.4 4.7~13.8
=l Eurya japonica Thunb. 26 2.2~8.7 [3.1~7.6
<V AT A ZE | Fraxinus sieboldiana 18 4.3~11.914.8~13.1
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17.8 ~
A ¥ Cryptomeria japonica 9 48.9 12.1~25.3
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LT ) F Aphananthe aspera 7 2.8~18.513.5~17.7
27.8 ~
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V=Y —RHE2To7, 20720, MRTTRGE LT —F B EOREETT —F2METER
Mol 12D L —F =R L TEHL DL —F —KHEZIETE ks L5
ot —2 Wi, BEET X ENFERMGTL LN TERE, T X IUGHEZ X
(1) -10127~ 7,



RF-1006-11

R PRILEREE WK™ BROK

(FER22%E)

X (1)-8
ERT,

F(1)-3 Mzl —F—k P —
F—2Z A 1ETH 20094E8 H 14 H (SHEERFxf G Rk an)
281 H 201047 H 18 H (SFHIEM kF et k%)
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o — Riegl LMS-Q560
L —Y - 1, 550 nm
G AR A #1)
Y R 20 mL/m® (BHEERT. 1, 2[R1H)

15 &/m*  (PEIER, 3A1H)




RF-1006-12

0 025 05 1 1.5 2 v

N

FOA =k
0 025 05 1 1.5 2 I

X (1)-9 20094F izt — Y —CEE L2 (EX) L20104FICizsEfL — —CEREG LT
#pH (FX) , sHAEEEAZ Mg L — 9 — 2 5 ER L 72DCMTHE R,




RF-1006-13

N N
0 025 05 1

B (1)-10 201 14E I HTZE0E L — & — CTHUG L 72 fEDH, SFIHFEDH 2 Al 2268 L — 5 — 2> 5 R L 72DCM
THT,

3) FRARE A

ARHFFEIIR AT v 7T 7 —F T, iFMICBEOHZMIRR 2 REGTE DMEHL—F—%2 7
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B (1)-11 AR AT% TGS L —F—F — 2 0kl (LR HFHREMHRT. TR RAREG
%, EB~EO@m S 2R~ H~FEOE THRR, FHREMICE > TRk LRz MzEmLr —3—
T2 HEITDND)

4) PALSART — %

20074 ~2011E DO [#] . Xt G CIAG I RE e fif 22 L — &4 — (PALSAR) 7 — ¥ Z 4% L 7= (&
(1)-4,5,6,7,8), AWFFETIL. MizehL — W — LB EPALSARE OBMR A 5 728, 2 Ar O % LIk
T L — Y =T — 2 bR L2 A LRI UHAITH D E/MAS G TH 5 THER L
Mgk (& (1)-5,6) & IRFEM MG TH 5B Lk - NE LA (£(1)-7,8) 2H.0ICHET —
ZLRAELE, EL—F—32BEOT — 223 Y, FBD (Fine Beam Double Polarization) @
#15mfiR % OHH, HVO2{FIE T — % &, PLR(Polarimetry mode) D4 ~T DR (HH, HV, VH, VV,
UMRI) 2K DRI2MEBED 7 VAR T U A NI T —X Th 2 (F(1)-4), FBDO T — & BUAFEiH 1T,
PLRD 7 — Z EU A5G4 0H £ 0 K,
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T — 2 O%GHEEREIT. BRI R EEZ T D, TOLEOT—2OF ¥ VT L—v
3 UEAITHTOIC . 20014E~20114ED M, T — 2 WG4 L= (£1)-5,6) , SFERK
Hods T EBREUS L - B S PALSARD X A X (1)-12, 131277,

JRBE RS 5 B T B 2 B L b - O3 12 R TT20064F ~ 20104F o [ T BT AT AE 72 fif EPALSART — &
ARG L7 (R (1)-7,8, K (1)-14,15), RAFFETIX, HEIC L 2B LM T 2720, 20064F ~
20104E DR A T O T — F M U, IRZERIARE T D% 7 BEL R o Z 8 2 408 L 7=,

#(1)-4 #HEPALSART —Z Ok o —HTE
(RESTEC®HP, http://www. restec. or. jp/, 7> 581 H)
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Ho B S | 1270MHz (L N> R)
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1 b4y fREE | 14~88m 24~89m

8L e 40~ T70km 20~ 65km
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£— K A 7L — A T — 2 W5 H
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PLR 402 710 2007/5/6 13:01
PLR 402 710 2007/11/6 13:00
PLR 402 710 2008/2/6 12:59
PLR 402 710 2008/11/8 12:59
PLR 402 710 2009/3/26 13:01
PLR 63 2890 2009/4/28 1:24
PLR 63 2890 2009/7/29 1:24
PLR 63 2890 2009/9/13 1:25
PLR 402 710 2010/3/29 13:02
PLR 402 710 2010/11/14 12:59
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T) L VR A F) O, RERITIAEER xS TORIER, MFEE— NI XL 5% E25m
g 014E1LA 4 REDTFT—%) .

5) #i kL —H%—

MZEgL — YV —3 EEnbo L —V BT 5720, BELEE»PLOL—F—KHREL, @
oM E TEHIT A 2N TERY (K(1)-16) , BEETTF—Z 2 WAL THM%EKL —F
— T AR EZERET D ICERARSH D, CNETOMETITFET VA ZMEEL T, MK L
— P —THPTERVBMART A= E2HELRTNIX RO o2, £ 2 TR TIEMZE

L—H— LR UEEER O EREML —F—F ¥ — (F(1)-9) ZHWTEALZESENL.
TFARUCHEL R VEEHNFEOHRSI Z2{To72, EL—F—2 5 2 LT, XM
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1) BIERA DT — % % H 1= bt

BIMGRE CRA LT — 42 KI2, avba—% ECHARZHEB L, MZEHL —F—»0r 55
NTBATER AT A= DO FE LR E OB EIT 72, BIHFAE) S HH SN 5 8RB IR
EFEMER A EAEE L U, BERB OB W BRI, SLHERA T L2 Rl EALic s T 5
e KA 5o e oD YR 78 A A 38 JH L7z

2) ML ——TF — & &\ TR

a) 3% | D VERL
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HHH END DR EBOYBEENTEZE AN oD, EMARDIMEER N TE oz (K
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YA RXDTY w REMERL, KEOOT YV vy FATHIDBRIEL DO EED, EODN
TR BDIMEAER T D, fERESNTEDIMTOE ST WREZFEELED, LA XN/ ENTY
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c) Tyvv Uik

BARLH TR LZMZEHL —F—2H T T v Z7EY 2B M L, 2R 8RR
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HARHEEZ ROz, Honlr my NEMCTOREEREEEZ 7 2y NEATO®BME L L L7,
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[Abstract]
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International policy making in the field of REDD (Reduced Emissions from Deforestation and
forest Degradation) requires to monitor forest management activities in developing countries. To
quantify the effects of these activities, highly reliable monitoring system is needed.
Conventionally, aboveground biomass has been estimated from stem volume, which varies
depending on tree species. Therefore, stem volume is monitored by active remote sensing
technologies to estimate the amount of forest biomass in this study.

The active remote sensing technologies such as ALOS PALSAR and lidar (Light Detection and
Ranging) should be used for the monitoring technologies, because their data is not influenced by
weather condition. Satellite base monitoring using radar is becoming more popular for a wide
range monitoring, but the backscattering coefficients of radar have limitation to quantify forest
biomass. The previous studies show that 100 tons/ha is the upper limit to detect aboveground
biomass from L-band radar. ALOS PALSAR is L-band radar, but it has yet to be clarified how
canopy structures are related with backscattering of radar. This study aims to compare
backscattering coefficients of L-band ALOS PALSAR with 3D forest structure quantified from
airborne and terrestrial lidar to understand the volume scattering.

A bottom-up approach has been taken to validate results of different sensors from local fine
scale using lidar to a wide scale using ALOS PALSAR. There are three steps for the validation
process. Firstly, tree parameters obtained from terrestrial lidar are compared with the field
measurements. Secondly, measurement of airborne lidar is compared with that of terrestrial lidar.
Lastly, backscattering coefficients of ALOS PALSAR are compared with the estimation from the
airborne lidar.

As a result, there is high correlation and the lower RMSE error between field and terrestrial
lidar measurement and underestimation in the number of stems counted by airborne lidar.
Airborne lidar is more useful for a wide range coarse sampling of 3D forest structure and to
indirectly estimate forest biomass while terrestrial lidar can directly measure them. There is not

high correlation between canopy volume estimated from lidar and stem volume estimated from



RF-1006-48

field measurement. Further research is needed to find the relationship between stem volume
related with biomass estimation and canopy structures related with satellite based biomass
detection. Another reason of unclear trend between PALSAR backscattering and lidar based

biomass estimation is the difference in angle to capture the data of forest structure.
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