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Review and Comparative Analysis of Forest Biomass Estimation Using

Remotely Sensed Data: from Five Different Perspectives
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Abstract

Carbon emissions and storages that are strongly related to global warming has have emerged as one of the important
issues while many governments and researchers have been interested in climate change and pollution. In this
regards, forest biomass estimation is quite importance since forest biomass works as an important medium of the
global carbon cycle between the atmosphere and soil. Forest biomass estimation through field survey needs lots of
time and labors, and has accessibility issues. Hence, many researchers have focused on the forest biomass
approaches based on remotely sensed data. This research comprehensively reviewed forty one international studies
using remote sensing data according to five different categories (i.e., location of study area, size of study area,
biome, used remote sensing data, and estimation technology). It would be expected that the results of this study can
be used for suggesting domestic research directions; domestic research in this field is at the beginning stage in terms
of level of technologies and useful materials. As results, 39% out of the reviewed studies used the areas located in
North America. 59% out of the researches dealt with small size of the study areas (less than 3,600km2). In case of
biome, around 30% of the studies focused on the boreal/taiga areas. Moreover, 35% and 16% of the studies were
carried out using Landsat series and Lidar data, respectively. Finally, regression analysis method was most frequently
used for forest biomass estimation by 71% out of 41 studies.
Keywords : Global Warming, Forest Biomass, Remote Sensing

20114 29 159 A<= 20119 39 179 3

* AN etn E=shdFaha A ALk (vanguard22@yonsei.ac.kr)
*E A3 - AX SR E5S ek a4 (jheo@yonsei.ac.kr)

s AR PSR - AAehE EREE e B34 (lionheart ki@yonsei.ackr)
ek A5 . ANt AL FEFA LA A (changjackim@yonsei.ac.kr)
sk LI AL LR AF A YA B} ] f AEAK greenann@forest.go.kr)

87



88 2AT -

SL
N
oX

1.ME

2141710l &0l At 23}t 9 7|5 #sk= A AlA
Al BAIR QA= glom, o]z At 243k
FH A 9] wiEy ¢3S mpoetala} sk W
A7t 218 Foll ek 53] A vho] Quj A= oAt
FekAo] 28 FUCEA ti7]e; BEGF Alo]9] A
£l Fa3 QTS st Yl A2 dS}ol] HAA
o8 JFFE A7 gl olgt AH vio| e AE
BUEeln AAKOR el she Be AT
7} A =Eo] 2t Goetz et al.,, 2009; Turner et al.,
2004). 715 A vlo] o Aet yHAE aEhi|EE &
ARE7] Q= AEARE dske Wil oy
AlZE R 1 9] )7} Alsfar, o] BolekR] gk
A o] gt A} o Hrk= ©o] Qlt. ThH, €A
Abe] A% Busle Aole e ArFSe 7
53 Wil ofjel, A2 S @ Aelt golstuz @
Azl o oiekemA W 2e W ot
(Fuchs et al., 2009). wabx] 2T AHY dlo]omjx 5=
A Al @FAESY} dA9AE AAlske el de
AREE] 3L QK Wulder et al., 2008; Labrecque et al.,
2006; Boudreau et al., 2008).

2000dt) o]% oA o]Rt AFARRE
o] g3l 4tgl vio|QmiAS FAslE = A7 S
AleE]ar Qlek ARkl HEE(2008)= AR
TS 2elr] s FEAMIT LIDAR AR S ©]
gsto] b wpolomA 24 ALE £33 HE 9l
), A4 5(20092)2 4 vRo] Quj A HHEEEQ} 9

RIS olgstel Aetis o] QR Wg 4
=

o

op

e} e}

E2 ek o]F B3l F A olenjag] o
S5 Seleh R SelA] AE (2007,

°
200008 AE BRI HPRE LR o
= 1AL AR} ANN 718 o] §3) Ak Hlo] &
g SR H e,

SRt of2] Fje] A shel B ulFo] A
AR 9 7)E 7140] AREAQL ARgtolch. uebA] S
Aol AT A Hlolorl s FE SIsIA: ther
3 71 o ARlE AEst, AT Aee) S &
A7, AARAAEE 2Ate] T o] Tt
484 FErt Bastcl. ol Aol & AZg
AZIRE K HloloP S AT BREARS A
S o) WS At Bl Aol A AR
=4 B8E 5 9 oz Aagr

B Rl 2o ARIE FHOR AATARR
2 ol g3t A1 Hlolorls F A WY W FFL

RERR N

H19% 15 20114F 34

Ho

. 715<1—x].] . 7&731?_]

ZASIATE. AL B 2ARE S8 2 77 A2
104 7 e ERoz AUsHon, F 41719 o
9l7'd FApeio] PELYUck 7|8 AFES v
o2 A1 vo|orfe F4of Y mAALIL AL
L oA 7P A o Ao e
A AR 2R Fstol 47 vol
euls 274 WHE YFHoR 2ABIYCY, 23
o® 7t W i S A

N
i

HEAIE 0|83 MY HOI2MA £
A7 T IAREA AT, 2009)
o] t=2H AFE 2|4 ™Z(Minimum area)©] 0.5ha
oA}, 317} FA3k Sm 7HA] A2 S Qi gl A
T = (Canopy cover)7} 10% o491 EX|2A], 4
Z(Minimum width)©| 30m o]A}o]ojof Jtrhal A 9]
staL Qe of7lells A91A Em AR 2ol Ysf
A H o8 ETF AAE QAT Aoz 3jEE A
© 7 diEe nHERe S 3T dAEAL
2 Ba) sl weRb oy el Y
(Sivanpillai et al., 2006), {2 2 IR U%(Franco-
Lopez et al., 2001), vjo]QujA 5 5 4 ¢om,
AeHASE F6l 58 G B3 =4S 5= Sl
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M Tropical and subtropical moist broadleaf forests
Tropical and subtropical dry broadleaf forests

Tropical and subtropical coniferous forests

Flooded grasslands and savannahs
Montane grasslands and shrublands
Tundra

Mediterranean forests, woodlands and scrub
Deserts and xeric shrublands

[ Temperate broadleaf and mixed forests
[l Temperate coniferous forests

Boreal forests/taiga M Mangroves
Tropical and and Water bodies
Temperate grasslands, savannahs and shrublands [ Rock and ice
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1. Qg 2Ee A9

HAFAA| 2 H] LlAS g5l (um) e E (m) AALEE71(Y)
1-5, 7 0.45-2.35 30x30m
Landsat TM 4,5 6 10.40-12.5 120%120m 164
pan 0.48-0.69 10x10m
1-5, 7 0.45-2.35 30x30m
Landsat ETM+ 6 10.40-12.5 60x60m 164
pan 0.52-0.90 15%15m
4-7 0.5-1.1 79%79m
Landsat MSS 8 10.4-12.61 240x240m 1o-18<
1-3 0.50-0.89 20%x20m
SPOT -1,2,3 HRV pan 0.51-0.73 10x10m 264
1-3 0.50-0.89 20%20m
SPOT-4 HRVIR SWIR 1.58-1.75 20%20m 26
pan 0.61-0.68 10x10m
1-3, 3B 0.52-0.86 15%15m
ASTER 4-9 1.6-2.43 30%30m 59
10-14 8.125-11.65 90x90m
! - . A 249
2-4 0.52-0.86 23x23m A o
IRS-1C 5 1.55%1.70 70x70m (F26°73Ah: 59
.pan 0.50-0.75 5.8x5.8m WiFS A% 59
WiFS 1, 2 0.62-0.86 188%x188m
1-2 0.62-0.876 250%250m
MODIS 3-7 0.459-2.155 500%500m 1-2¢
8-36 0.405-14.385 1x1km
AVIRIS 1-224 0.41-2.5 20x20m 71 A
1-2 0.580-1.1
NOAA/AVHRR 6, 8, 10 3 3.55-3.93 1.1x1.1km 14.5¢9
4 10.50-11.50
1-2 0.580-1.1
NOAA/AVHHRR 7, 9,, 3 3.55-3.93 1.1x1.1km 145
11, 12, 13, 14, 15
4,5 10.30-12.50
pan 0.445-0.9 61lcm
blue 0.45-0.52
Quickbird green 0.52-0.6 354
red 0.63-0.69 242.4m
near IR 0.76-0.9
SRS &3 & u|RA}F XA Q] A uvlo]en) (BIOmass from Cluster Labeling Using Structure
AB Y BB B S PHotKUFS  and Type) 71T QNS ol St A wd
5 2009). QA FAHEAT BlEo] AHF vl euA & AEsle] A2 UFET Hio] QufA HEle 224
Z=Ao| Qo] 71} wo] AMEE|IL Q)= ANN 7|HE ¥ 71 BioSTRUCT(BIOmass from stand STRUCTure)
At ASE 2K AT 02K Aolo] B Z]¥(Hall et al, 2006), 2] L5e] uho]emjzet 42
FAPIE of BETEHS AYY F HREREE 3 2007 59 o ARH BAS /pow v
o] A=A o ZHE u|RAX|AL] A dfo]|oujA o] Quj A5 FA3H= Allometric equation (Balzter et
2 S5 oIt BRE 5, 2009). al., 2007), 41} AVl olZ317] Slste] Al AY

k
o) ERAOR A ol o2 METEES A5t
ol 8] Ak uloloujas 24 BioCLUST

4Fe HE)(PnET) 59 thesh o] Abgl upo] omf
2 ZAo| ARET QItiMickler 5, 2002).
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