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F2 fiRINTWLIEATTERL—Y— P ——%

2RF-1301-8

2= — sabite (R [o—yv—wr | ms
SICK LMS511 ¥800,000 40m 905nm (FR4}) 4.70 3.7
SICK LD-LRS ¥1,900,000 ]120m 905nm (FR4}4) 4.70 4.1
FARO Focus S ¥5,000,000 [153m 905nm (7FR4%4) 0.19 5.0
Leica Scan Station C5  [¥7,800,000  [300m 532nm (k) 0.20 14.0
Leica Scan Station C10  [¥16,800,000 [300m 532nm (k) 0.20 13.0
Leica Scan Station P20 [¥14,800,000 [120m 808nm/658nm 0.20 14.0
TOPCON |GLS-1500 ¥12,600,000 [550m 1535nm (IT#R4+) [0.16 16.0
RIEGL  [vz-400 ¥20,320,000 [600m 1550nm (T 7#44) 0.35 9.6
RIEGL \VZ-1000 ¥25,320,000 |1400m 1550nm (IT7#R%4) 0.30 9.8
RIEGL \VZ-4000 ¥35,320,000 }4000m 1550nm (IT7R%4) [0.14 14.5

HE) ZEMIKIT, 2013 4F 6 HIZA— A R_—VIZBM S TO i, i3 A -7 —ICERIC

-

THWEDETHLNEERTH L, MALOZ BHEOLEI LV MENEET S0, Bl
TEDAfiAE & 13572 D,
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£33 AETHERALZ 2HEOL —Y—F P —
Y —4 RIEGL VZ400 SICK LMS511

L—H#—k 5 | 1550 nm GE#RAMEK) | 905 nm (FR4Mi)

e KBRS R 600 m 40 m
MWEr v K- 360°x FEEL 100° | K 360°x FEE 150°

- e O e M) - — —
0 250 500 1,000 1,500 2,000 0 125250 500 750 1,000 0 250 00 1,000 1,500 2,000

o | i
'c' v
-~ Y ¢
oo By 4
¥

3 RapidEye Mifg1C & 2 AR G HORE T (R : Whih ARFRASTHA XF G, Rl « o > Rk
LT ORI AREWE. AR A=A FT YT RS )
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4 GeoEye-1 Hitg (LEx:thi: 4> Fxv7 RI— YR TOEE FBE: A—Z2 K7
7 Robson’s Creek, ZZ[X| : 5m fi# % £ > RapidEye ffir 2 Hi{%, AX : 0.5m f# {4 O GeoEye-1 fij k2
Bif5) FRAGEEDS 0.5mIZ72 D LERM R B ARREE MBI CE D, HEL - —REGTERET DT
DIZ, FEMAREREEG 2 VT, R ERNICEET 22 LN TE 5,

. -
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K4 KWIETHIE Lo Gt — 5z

~ _ Li-# b —3— . ,
Al A5 BT E?ﬁwﬁ 7 7 — 2 IfFH
T Bit BR R 5 15 AR RIEGL VZ400 20134 8 H
ESEEYSRESEER AN SICK LMS511 2014 4 8 H
A R = — LA ) SICK LMS511 2013 4£ 9
A T — UK F T E K 2014 4 9 H
F—AFZ VT CSIRO Robson’s Creek RIEGL VZ400 2014 % 2 H
SICK LMS511 2014 £ 6 H
£5 AKHECTHALEZHET —% —&
3 _ ET —# i " RE 72
/ 48 7 i
iRy | higes e fiRf5 1z
Bt BR O 7 15 Ak R G B
bRk H5IR7 4 — K 20125 H 6 H RE NIR 5m
Bt s & — ’
RapidEye . . . R,G,B
A4 KT = T/ 20124 6 H 25 H RiE NIR 5m
— CSIRO Robson’s R, G, B,
F—ANZ U7 Creek 2013411 H 9 H RE, NIR 5m
f v RKxvT A — VYR 201249 H 12 A | R, G, B,NIR |0.5m
GeoEye-1 ez RS YT grsel(ljko Robson’s 201341 H 28 A | R, G, B, NIR | 0.5m

) KO RETASEG, NIRIFTIERNAEEZ KT,

(3) BitFAET — %

AW THRG LT DHMIT, BVERO XS REHERBIE CTH D7D, ENTIIMHITEK KT 5
M7 40— FREE X —F I XEBEMNER R ZFHESRE LT, BIMIHE LT o7z, EHHTIE,
AV KRR T RI— VR OBENR, AT — VERKREEHEKE, A=A FZ7 0T F—RA b
F ) 7R PE M FE RS (CSIRO) O 2 —/%—H 4 h®D—->T¥H % Robson's Creek o ZH: bk %
st b Lie,

A —A b7 U T EHFIXENOEE % 723577 T TERN(the Terrestrial Ecosystem Research Network)(Z
EFDEME=4V v 7 REMBEY A % 2009 FIZ5 L, A— 38— 4 F LRI D KA IETH
EHEIT->TW5D, AWFFETHU 72 Robson's Creek X, A—A N7 U T ORME=4Y 7 H% A |
DILOAEREE=ZV T TDHYA FThD,

1) a8 FEH

HNTOT = WEEREIT IO, BERKFGIR T 4 — L FRFE 2 —O%KK (X5) &
EEEMICH D2EAEMH (K6) Zrtgus Lz, 57 ¢ —v KBS o & — 1 XA B AL 5 = 5 A
WAZE LTV D ([X5,6) , BiERKZEBENRTIEAG 611 RO ADOERKREEZIT>72 (£6) .
FAEY A4 R TIX 20mx 20m OFRET vy bEFEIT T, ey NNOBAEZ T X CTHE L, i
Tuay FTOME—-EEELZ6IIRL, KNOWRREERET 3RTT—F 2K 7TI12R7T,
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ZR#% #HEH1Im D
A A A 13\FF (llex ficoidea Hemsl)
NESTLSHAH
4,125 /hadDH A+

Field 21 #&E15m®
A2 A4 (Castanopsis sieboldii) Ht
EBLHTHHMF
7,000& /ha®D 1

Field 62 #H®&18m®D
A 2 (Schima wallichii)
424 (Castanopsis sieboldii) ht
EBL5THHMF
3,000& /ha DY A+

5 BERKRZEHIT 4 —v FRFE ¥ —Ofa 5T,

AR

6 MHRIZ & D EBA EAHRN THZER L —F—7 — 2 PG STV D P & Bl T B L —
Pl Lo THHF LS. MERL —F—2N@BEICRG SN TOEGFTE WAL/ oR
Py () | SOICEARTHATF IS HZEST BN, SO LEHEP) Tk —
P—LeBAMET —F 2 BG LT,
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B,

SN tT — X% 3
LU= —F— 2 TR L AR S TR (F

X7 WECcCOMEL—YF—2LD3RTT—% (LK., GiZh 2705
W T —Z AT TERRLTWD, )
X) .
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F 6 Bl BR RS AR D i A g 2

DBH DBH 1t & Bt =
Fit il FA4 AR | B/ME | BORE | RME | ROKME
cm cm m m
A A Fx Distylium racemosum 78 1.62 26.55 1.72 12.00
A5 TA Castanopsis sieboldii 69 2.48 78.08 3.56 19.00
ij_ SVET Myrsine seguinii H.Lév. 55 0.80 15.92 1.20 13.00
vuyyx |Diplospora dubia (Lindl) | g5, 1.59 24.92 2.96 27.40
Masam.
Ve T Ilex goshiensis 35 0.64 25.78 3.40 15.20
AV Schima liukiuensis Nakai 33 2.39 34.79 3.26 18.40
1
Y2 UF 2T | | jox liukivensis 27 1.75 28.07 2.53 17.50
£ F
ij‘y4 E Ilex warburgii 25 1.66 32.79 2.64 17.00
SN Elaeocarpus japonicus
a N ET Sieb. & Zucc. 25 2.23 18.94 3.00 12.90
Schefflera octophylla
75/ F Harms 25 1.27 21.01 3.19 10.95
— Syzygiumbuxifolium Hook.
7T &AM 21 2.07 9.71 3.01 10.70
Z DAth 168
&t 611

2) AVERYT FHEH

REDD+ 7y =7 bR THDLA L RV T T, A RBEOBAZRET D20, 1 F
X7 ARI—RPREE G E L CRAE, R VEPRIL. A KXY T ATl
OHDIAE L, VDO RARRETH 5, MWERSEEXIGME LT, ADOKRE EHIZ 3 o
D4y FEX 5y (Big, Medium, Small) (243, &H 7 U —I2 10 fEpT73 2% 10m O &~ 2 v K
AExiF (48,9 ., #HAE oy hTHLZERIIMNOTRTCOBAZEBARELZ (£7) . A
7t 585 HIA DA 7 AFAE L, AT — L ER KB TH 5 Hutan Pendidikan Gunung Walat
THE G EL— —ZBHICREDLIAL, T — RS EBREIT- 72 (X 10), 655 E L —F
—IZRD3EIT = ORGERNAE LT 2D, K11 Tk Small Xy Licymy hTOTF—4
BRI, B 12 Tid Medium IZX 4y L7271y hTOTF —Z BASRH, K 13 TIE Big lIc X4 L7z
7uy FTOTF—=FRGREEZRT, 61T, RBRBEZLZEARCHT D 3 RoT — & Wik
WMAEXK 1R T, K14 ko, L=V —0ORKBEER 40m TohoE L P—ZHTH 71T
BB D 3 WeT — 4N TEDLZ ENbnbd, L—F—0BEHMETEEL TS,
50 E L — Y —TH 3 ITBARFHHIN TE S,
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KT AV PRI T RI— VYR O A A

DBH DBH 18t & 18t &
e B | B/ME | BORE w/ME | BRKRIE

cm cm m m
Ananas comosus (L) Merry (Brom) 105 3.18 6.69 3.38 6.39
Hoya latifolia G.Don (Asclep) 25 2.23 29.30 6.57 14.01
Aglaia sp 24 2.55 73.25 5.20 23.00
Duranta repens 20 1.91 27.07 2.92 6.67
Pinus merkusii 17 22.77 94.90 3.10 47.50
Garcinia sp 16 1.27 14.65 2.24 7.98
Canarium sp 15 2.55 143.31 3.64 30.10
Clerodendrum sp 11 1.27 32.80 2.58 8.52
Cryptocarya nifens 11 4.46 81.85 5.59 8.89
Syzygium sp 11 1.27 35.03 1.00 18.60
Syzygium racemosum 10 6.02 13.38 1.00 11.91
Z DAt 320
&% 585

Medium (M)

8 AV FRYTTHIELEERE S 2 v DT,
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Peta Kebun Raya Bogor m

Bogor Botanical Gardens Map
U/N
Istana Bogor
B Bogor Presidential Palace l W
Kantor Utama P ¢

Main Office

-

5
shall /7,

-
P 4,

L}
\\/ __‘1

Tugs Kajas
Monument

Mo lnl,u

] —— it oo 1 Bk s 8

9 AV KRV 7 RI—NAMERNOFESFT (RS THHH 30 FANCHE 2~ &2 E
L) .

X 10 f > K37 KR IT—)LKZEEHKTH % Hutan Pendidikan Gunung Walat THIE L 7= %77,
AT =G 3Bkm I ET 5, IWABRRR T X CTHEKRTHY . TOFTHAE LV HOLTH
5 12T CRE ey PERE LT,
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11 A Fx>7TOSmall ey hTo b —HF—i2k233%knTr—% (LK, GITXE
FREDOMEEFE N, B =L OB CHR~R~FON T —F S TEISITFLTWD, ) &, L
—H—F—F THG LERE MR DS T~ (FR)
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PN S s e

'iu\unmwmnhﬁ‘g

In

)

W

X 12 A2 R 7 TO Medium 72y hToO# EL—HF—I1c kb 3%k Ts—% (LN, AIIK
HBEOMEEMHE N, B —00b0HCR~F~FODN T —F 7 THITF LTS, ) &,
L= =T = Tl LA O S T~ (TR
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13 AV FRYT7TOBig a2y hTOMEL—Y—I12X53%TT—% (LK., AIXKHHR
EoEz#EV, £ —0 b0 CR~BE~FON T —F 7 TERIIT LTS, ) &, L—
P—F =X CHSG LHEMSER DN, 7<= (TR) .
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X 14 A RFxy7 RAI—LPECTHE LEEEATH Y HLE 3KkeT —% (58 EL
—H#—T&H 5 SICKLMS511 Z W TTF — 2 W5 %a1T7o7, MG L —F—TH L —F =2 RTHA
WHSIENTWD ZEnbnbd, £, WIBO X5 MR BEL 3 RtT —% THHTE T
WAHZ ERbND, MFoaxEmsSickoTha3FE2LTW5, ) .

3) F—RALZ7V7 FREHM

AV REXTT TIEHWYEZ R E Lizn, X0 BAKRIGEVWRE#M T — 2 G T 572912,
F— A k7 U 7 Robson's Creek (T & % #H7 B #A bk & kf Gt & L 72, Robson's Creek |47 7 o X34
@ Atherton &\ 95 6 BT 1 KefIE E AL IZ 8 %, Robson's Creek Tid 2009 4-~2012 4D 3 4F
fflC 256ha WO T X TORA (23,416 &A) HEAMEINTE Y (F 8), A THLAITH DM
BIART — % OFEFEN & 5, 25ha 1T lha AL TH A WRICTHEX 2 00 THE Y . 4 lha & X O
OB T2014 2 A& 6 HlIcH EL—%—I1c k2 3%k tT — % Ei5G%4T - 7= (X 15) ., Robson’s
Creek ¢ 25ha D JAHEPH7Z2 7' =~ hTIE, EREEHM L —3%—Th 5 RIEGL VZ400 & fiii 5 Rl Hh |- L
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— % —TH 5 SICKLMS511 Ol F D —2BHICFHFLIAR, T — X BEE21T- 72 (X 16, 17),

15 A —AZ K7 U7 Robson's Creek O ARMEN & L —F—%2iE LhHr GREM KT
25ha & v lha R X A WRICHEX D0 TE Y | & lha NOBARICE R D2 B2 17 TERRL
Thd, 61T, Flhaodl GRALA) Br—F—trh—%E L=, 5 : RapidEye
i)
# 8 F—A ~Z U T Robson's Creek o i 4% Hii Al 2
DBH DBH ot ot
FA R % | m/AME | OKIE | F/ME | SRR fE
cm cm m m

Litsea leefeana 1837 10 55.3 3 36
Cardwellia sublimis 1540 10 113.9 4 38
Flindersia bourjotiana 1322 10 101.9 6 41
Elaeocarpus largiflorens subsp. largiflorens 953 10 49.1 3 33
Alphitonia whitei 851 10 59.3 4 33
Flindersia pimenteliana 774 10 115.2 3 41
Daphnandra repandula 716 10 43.6 4 29
Darlingia darlingiana 687 10 80 2 40
Doryphora aromatic 596 10 87.3 3 41

Sloanea australis subsp. parviflora 507 10.1 70.9 6 38

Sloanea langii 504 10 84 4 33

Z DAt 13129

&t 23416
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16 A—APFZ VU7 TCOERE RIEGLVZ400 i FL —V —ic L5 3%kxTr—#% (LK., @ixh
AT TR SN AT — 4% 3 W7 —FERRLTWD, ) &, L=V —F—Z THHE LR
HEHR DR T~ (TH) .
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17 A—AKZ Y7 TOSICKLMS511 fii B L —Y—ic kb 3%k Ts —#% (X, ALK
HBEOMEEMHE N, B —00b0HCR~F~FODN T —F 7 THITF LTS, ) &,
L—HY—F — & THREL-HEME RO T<K (FTKX) .

(4) "4 F~AEHFE

PEHRDNSA A~ AEH T EIE, M (@BEE) CBERESCHEEROROIERFEEEZ BT ED
DL ELETHGHIINA A~ AEH N TE D, MEEHRICIEL, TOERINZHEXIC, BT
PE LM ERCH 2 RA L CTEHT 228, BV @mam W ARSBEZ 8L T
=, BEHENE LY, Lo THEERETI»OMBEE2EHT2NBMERSTEY . A%
TIEMEERIE T TEHIMAA, A~ ZA&ZHET 2NHEOFH VR EZHWT, BLHITO AN A F < A
e L9 (K,
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AGB = 21.297 — 6.953 x DBH + 0.740 x DBH? (Wet model)

AGB = exp(-2.134 + 2.530 x In(DBH)) (Moist model) (1)
AGB = exp(-1.996 + 2.32 x In(DBH)) (Dry model)
7V S

Wet model 1Z4ERIFE K& 4,000mm UL Tz 4 L OB B4k
Moist model I3 4F [ % 7k & 1,500~4,500mm T &7z B4 U £ 7= 1358\ i 3
Dry model 134 ] Bk B 1,500mm A3 T » H o w #

ARWFFE R G, PP B ER K 7 E AR TR EM B ENK 2,100mm, £ KRy 7 HRE—L
MR TILH 3,800mm, A — A Z U 7 Robson’s Creek TIZ#J 2,300mm T&H 5 7=, KBTIk
L7 1 @ Moist model 3 X TORZEH CTH#EHH L 7=,

(5) #i kv —¥—F—F ik

NAF v AR FIETESNT, ERTOBMMAE TG LT — 20 b I~ A2 H
THOI, EMAWEERORENEEIC/RD, LoT, M EL—3—705 B o i & E s
ZPWETEDLOIC Lz, ZOMFTFIEZ, LTOFIEIC LY 7 —2 2 H, iFrz217 -7,

V== OEMARREICIE, RHOKA RAENGE NS — X TG LR ITHIE
B, RIFETIETFE Y 2y POKRE I Z B 10m & Lic/zo, P78 10m LNOFE 7 =7 >
FNC 3T L ——25EL, BR8P CREG LA EL—V—1ckd 3 KkeT—#% 1
ODTFT—HELLTHEK L (1X18) .

B CcH EL—Y =X oT 3 RET —FEHRETIE, FARA L FNEMFENDLY 7L T X
—ZMHANT 3 EFHEEL, B —E2RELIEGHNL ) 7L X —OEEZR#E L, B
U7V =D EEEEICIRTET —Z %2 1 OIC8T 5 (K18) . T—XZAMICHER L
TV —=F3h7el b 3EHMUELETHD, £, WMEERZWET 2720120, ATEERR
DEEOMEMNS 3R TT — X 52H/HLETHDH2D,. 12O ET e v Mz LT, i EL—9—
AERET HGPTIE. 2@ B L,

3RET 0o imEROMNELZEET SO, #IBIXITH S Digital Terrain Model
(DTM) #H L —F = O ER LR TiER by, (RO FIETIEMERL —F—F — &0
5 DTM 2B T2 HIERER CTh 7o, MZEEL —V —FT — X3 Eb O RE, T — %
BRI TONE SN, DTM ZXGIC{EKTE 5, Ll #EL—F =TI L5 0 K
FEznUAOKKE BRI, KoT, RMETIEZ Y v REFRHMAITIREL, &7
Uy RATL—HF =D 3WRILHRENOOR/NOESOREELE T EHED, ¥ DTM ZER L 7=,
O DTM 1%, HIE MBI AREE O THEN L O N /) A XE L TEL DD, IO MR
KT CRONTZ, TDO/AXERETHIETEMRTHEDLNZ DTM Z2/EKR L7 (K19) .

EfE72 DTM Z Bk, M (1.3m) O CoRE L —Y—7—Z 2 B TUY HT T e 77
LEER LT, L—F—FT—%5 DTM b E ERONEZ B BB L, W& EEDOE T
SWILT — X HABAICH LTV HL, L—F—F—XICXo2lMEERZMETCELLIICLE
(K 20) . AWFIETIX, HKRHEEEE 40m Th 5 SICK LMS511 % f V7=l 5 Bl v — 3 —%
HAWlet o7 v 7 FEEZRBET 572010, AT EEEE 600m O &S E# EL —HF—F 9 —Th D
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RIEGL VZ400 & MRED I A T > 7 (M 21) . X 21 KV @k B v —3—Tix, BoRi#E
[ oA A AT N T D Y L PEREY) ORI E CREMICHIE & 5, —HfliS v —F — 13 oM
ME TIFEETE TRV, BEIEMIC 3 LT — ¥ THRETETWDL Z Lnbrd, AbE
oY —2FAT L LT, BREHNNCHLERBEORRE THRGTE 572D, BRI O
REMEDN B 5,

19 @) DTM (X)) & /A XErE# O DTM (FX) .
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X 20 /) T~ Ll e ERME O BB ARHTZAER (LX) & A8 TEKR I EEAREK
& DTM (FHX)

21 Bt —I2 kD3R T—Z DB (EX @k EMEL—%—TH 25 RIEGL VZ400
LD 3T —4%, AKX @5 EL—%—ThH D SICKLMS511 12 L% 3k T —4# ., AKX
DEIERIT 3 RITET —FBERIC, DATICE-TRE LEZBE®GZANTEBY, AF®RE 3 KT
TR ERRTLTND, G EL—F - IRKFHRETCASTELTHD, )
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fomERCE Y En 3 T —FIZx L, ORI ZEMIHET L2710 Y X L%%
L7, MR ABELRT RIS L, =2 —F %Xy N =27 OFETH S Radial Basis
Function Z W THEEEZ 7 v B 7 L, MAEERZ EMICIEE L, 2N ETI3IRTOBERIKE
EHECHRE T B - DI L FE P2IGA L, 2 RO S EEOME T#HE AT A A LT
THICHEA LT, ZOME, WHROFELVREREZ RIBICKETHZENTE L, IhE
TOFIETE, BHERRIZH LT Tl 24 CTEOs Lo, BHMERBIRO®RE %
HENCIEMICZOREZHETEL L2l (K22) . #EZ o THLZZ IR, BEEZHE
HT&5,

HELr—HF—Itk>oT 3 W7 —XIXERHCHBEREZNETE TWDICHEDLL T, Tk
THMZ: T 28 TE®d &, EMERSLD., RERBENELDL, OO, EMICELN
TW% 3 W7 —ZBREE N L ENR, KL THE LI FIELZECROFIEL BT 5729
W, RBEILCRIE LT —2 L b is L7z (1 23)

ENORBEMT, AXOBMAZEKE L, KB L2700 ImBRTHRBEZAELEZ, &5
Wi B ==tk D3R IET— 4 barta—% L imEE T vic L, (EFRAE CHE L
S & W CeRE &2 L7z, Im B CHIE L 2@ 2 VD TR SREEEIC £ 0 AR 2R oM g
ERIM L, TORE, AFRICE D FIHEFEBE L CHIE LR ELBE LD 27%DFRE L
MIENV, RO L —F — T FIETH D TTHIZEDHE] TE121%E ORRENEL DL LD
Mmodo, MEEREBEUEICL DM RMBENE AV REERE R, (B LT —F &
WL TE6WDRMAENRH DL Z &b, AR THE SN TIE GRZE 2.7%) 2, &b IEMRMEIT Tk
ThdZENbND,

AT, B AR EERICR L TH 1m FRE T X ToO@BE 2 JE TEIIER WA, s 3§84 23 24
AR FE R R TIER O DN/e <, RIEICHEREKB T -2 B"Eoknoto, TDH, Kif
eI, i EL—VF =TT 2HE SR EEREBEICRE L, £, MIrFECy
SENNET, B OBEMERBEOBRMERE BB CTHRIT 2 FIEMEYLL TWnkd, 5%
AT FiEEZ SR L, BT _XCE2HB CHE CE L )ICMITTFIEZ2ER T TPETH D,

Lo ' % JFR T R R i i B 3 1 " [

22 AWMRIC K > THESNIEBREZ A THEST 2 Fik (FaA  WEEROMETHY HL
72 3 RET —Z b OBOWH, REOR AT FEICEI D Bz B8 THE LICHER, RERDS
Wik 2 EfEICHEIRETE TV L2 LR Dd, ) .
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M RE

fRE@MA: 1.49m°

MR 1.58 m?
MEIR2E 6.0%

L—Y—bi

P HE & 1.31 m?
WERE 121 %

BB 1.45m*

WERE 2.7%

T, LE ALl

23 fRAIFHA L CHIE LR R EARFIRIC K D 3 RILT — & M Lo R & i, ARAFJEIC
LD FENROEMICBOTRZLEL TV D,

(6) o FV U IrFHFL v

MEL—V—%BGETEATIE, b7V T A M LT RIE RS0, L—F
— b —EBRETLIHEA RN L, S E L —Y =2 CEREN T — X RS EE
WESLT HARERD D, TV TV TFRIEIC, ZJVy XL T s R v
7. Btk E 3 SOFEREZLND, TV LU IV —FBG YTV S FIET
5N, HELEZBAIICHERD ZEDBRTERWREANS D, TR 7V 7%, HAER S
Z7 Uy MRICKE Y, —ERBECHREMZR TS FIETHDL, R 7 U v 7 ORAITERH
RICTHEMZ R TET D70, EHERTDBEHEL TV DHEEIXZTOHFT~T-o THET D Z ENK
EThbd, TZTRILIMHEBECL DY TV v 7 TH A 2 RFRETIIMRF LI,

BibiHEsx, L) e— 2o ST —2EEHL. BREY A T2 TFOH0FEL.
DELIERREA THBICT X LCHESGTZREL., AETD2FIETHD, EROFIETIE,
BRI A THICHEG 2R EL TER, AAETIEERKCERL, 27V 77 ¥ 4 %
MEtLic, 20 m L LT, FEICEETIEATH LR BAIERVLT WD, A THE
LEBHICRDIRT WD Th D, S HIC, BEmDEmWEIARIZ, £ Ot TREIEEIT D RV,
ZO/RMEBEERDONANAL <2 B2 EDDEHITE N, N A~ 2ABNEWEFEZELHICHE T
L7280, MG TOREHFAELT L 720 0T 0,

FEHWYF 7V 7Bl RSP & LT, mAZERE LY 7Y 7T A Rk e
L7, e LTERIY TV U I FEZELE LR TNIE, AORFIETHDL LS AR,
ZIT, R TIEA—A T U T7ERMRO NG H T 25ha # 2 TCOBMAZFHE L 2T — X %
HnwaZ b, v 7V r R 7)o 7 mAREEERE Li-EefitiEo 3
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DY TV T FEEVIalb—varyl, OV TV U SERERE L, VIl —v 3
VEITO LT, PR ImMmOFE ey hEAWSZ L E L, EFZiC M prEiFIE, 25ha Ll LD A
B DN, A~ A% L0 EREICHEETCE 2R LE, YIa2b—va v TiE, V¥ AL
EXAZHE LG, RO T ERELESAE. T L TAEREZPLICHEX 23 E L
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[Abstract]
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Reducing Emissions from Deforestation and forest Degradation plus (REDD+)
project requires low cost and accurate monitoring technology. In developing countries,
forest inventory data has been collected by their local rule and the data cannot be accurate
enough to share with data from the other regions. Most error comes from the inaccurate
manual measurement of local foresters without any equipment such as high precision GPS
and digital clinometer. To reduce the manual error to monitor forest, a portable terrestrial
laser scanner using SICK LMS511 has been developed and introduced to tropical forest in
this study. The terrestrial laser is set at forest floor and can capture tree structure in 3
dimensional data. The goal of this study is to obtain forest inventory data derived
automatically from the 3 dimensional data and to establish an accurate way to monitor
forest from the low cost portable laser. The sensor characteristics of the portable sensor
are identified for tree measurement. And the optimum sensor location and the minimum
number of sensor setting are obtained to estimate large scale tropical forest biomass. To
achieve this, field tree measurement data collected for 25 ha tropical forest was used and
different sampling designs (random, systematic, and stratified sampling) were applied and
simulated using the field data to find the feasible sampling technique for large scale
estimation.

As a result, the portable laser system was made using small batteries as
independent power source and makes it possible to use in any forest of developing
countries. For diameter at breadth height (d.b.h) measurement, the portable sensor has
2.77 cm Root Mean Square Error (RMSE) within 10 m radius plot. Therefore, the portable
sensor can provide good quality biomass estimation derived from the d.b.h. measuremet.
The portable sensor can only cover 65% of stems. Therefore, three laser scanning
positions are required for one 10 radius plot. Simulation result to get the optimum number
of establishing plots showed that the big trees are good locations to be plot centers. And
30 plots are enough to produce less than 5% error of biomass estimation in large scale
tropical forest. It only takes 15 minutes for one laser scanning and the total three days
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field campaign is enough to cover large scale biomass estimation with the portable sensor.
This study showed the feasibility of the portable laser in large scale tropical forest
biomass monitoring for REDD+ projects.
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