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Vegetation Spatial Distribution Analysis of Tundra-Taiga Boundary

Using MODIS LAI Data

ol al x|’ st %

—

Min Ji Lee Kyung Soo Han

2 o B ATNt Eeh-uelrt ZA99e) WatE Hs] A A9 BE WiE v
itk EEd-volst AAGAE A7 BEF HE J1F wse] e A5 dEhbs 4468 olF e
B537] 9 AgRT FA) Foeh-velrt AAGHe 23 Wl YeAE oW wge B

|

Z S lernR gE o v 7|ERistel] sk vk E<lo] WISttt AT AR E A 20001 oA
2009741 &= 100d7F wid 8€8 Terra$ld MODIS(MODerate resolution Imaging Spectroradio-
meter) AIA 258 53 LAI(Leaf Area Index) 8-Day AHE AFE3l91a, HE AHEA 73229}
GLC 2000(Global Land Cover 2000)EA]¥]E A =S Al&3tl B AFoqE Jua #<4=9 1094
717 A8 E o] &ete] Al-FIF A A WETE Axg A9s FAoR i ¥ EXyE ¥
A4S Aldsith AT A Eﬂé}q AAA A7 VEHS e R S EA A 2000 ol 4]
200917kA] LAIS]l Wsks Rt E=ab 7|50l A 2] 7hart dojdk WA(22,372km) Bt 2] A
o] s Bl WAL 730,325k ZA] ”‘34 s glel = JTE E Y= H Wy 2A4s
3 Y% 62° N9 799 9% 64" N~66" NS F4Ho= WA F77F depwton, E=ek-Elol7F FAY
o] A& 2000 F-E] 200974 ARFAQD F7F FAIZE YERth AR oz AA FAavE dol
WA WsheE v A2 Zlo vls)] 2] Ayt dgo] dojue e WAL AA FUHshE A4S
Evi=s

FE : Eoeh-glolsl, Ereb-gelrt A, mHlx, W A%

OHH

L

p
o

o ©
o

Abstract This study observed distribution of vegetation to confirm change of tundra-taiga
boundary. Tundra-taiga boundary is used to observe the transfer of vegetation pattern because
it is very sensitive to human activity, natural disturbances and climate change. The circumpolar
tundra-taiga boundary could observe reaction about some change. Reaction and confirmation
about climate change were definite than other place. This study used Leaf Area Index(LAI) 8-Day
data in August from 2000 to 2009 that acquire from Terra satellite MODerate resolution Imaging
Spectroradiometer(MODIS) sensor and used Koppen Climate Map, Global Land Cover 2000 for
reference data. This study conducted analysis of spatial distribution in low density vegetated
areas and inter-annual / zonal analysis for using the long period data of LAI Change of LAI was
confirmed by analysis based on boundary value of LAI in study area. Development of vegetation
could be confirmed by area of grown vegetation(730,325kr') than area of reduced vegetation(22,372
ki) in tundra climate. Also, area was increased with the latitude 64° N~66" N as the center and
around the latitude 62° N through area analysis by latitude. Vegetation of tundra-taiga boundary
was general increase from 2000 to 2009. While area of reduced vegetation was a little, area of
vegetation growth and development was increased significantly.

Keywords : Tundra-taiga, Tundra-taiga Boundary, MODIS, LAI

e 71783 7173A%1 714 W A (CATER 5006-4106) 9] A9 o2 =&yt

ZAstw A% Hyletat A3 lee.minji87 @gmail.com
A n 9473 283 w9 han.kyungsoo@gmail.com (A1 A 2}

27



28 FFA R A
1.ME

A AAH ez 7] FRstel] tig AzHdol i
7he Ag2dE EATE AA R

Atk AF ol W2 A A Tl ofE 2
AWs7E dojuv 715 e] skt v o]
el 4, JF5, A ds T
Atk ol g 7| F RSt wE WsE #F5] 9
3| Aol Adeo] Fasiti13]. B2

R rir

Az pEeld 9% g BE @ Prow
Efol 7kl 4ol etz AH T s AT
ste] AE2 Aksa JUHILL ollF nA% 4
B BEe 7S] Ud wee sefsher]
Fad Awt @ 5 ok w3 G449 Fres
Elol7ke] AAG e Harel Watol HelAE Fu

7% e Ve
sed-tlolsl AAdele Buk F@ow 13400
km ol Wolgla vlFwslel 17k ol wzke}
A WY, 101 ole] Erek-etol7h AR
Wl me Ase yents A4 dde] oF
o %ﬂﬂ e A}%Eltﬂ A8 ae oo

=z
Aol EH'& TaE XWTSPEHAL 5] A28k}
hsatEa gle AR Rk Aae] A
Aol e olo) 2ni, Fea-roltel 4

[}

A3 Eel ol A0l Fadtn o3
A A AAGG] A5 G A8
40 A lds FAY oHY, 10
o] Ehgel
St WA WL 5, Tlel oyl v 4
BE wshol uheh Bske PEe =800 vehd
o AR BE ATES BE B0 B3

9]3t  NDVI(Normalized Difference Vegetation
Index)E& &3 A¥E E&Fste 3o diFl2]
b LAI(Leaf Area Index)E ©]-83F E=g}-E}o]
7t AN} gAel e AFH AA = TS5 A
Qolrh, AR A Algtd HEgAE &
HHon F4g F E7F =HH[14] & A7

0]
T M
oA ALEE LAIE 998 A52mA Azl el

c A18A A|53.(2010. 12)

At oy, olikstets, H A
o] FxA B4, MAe] WA A7)
£ UedE 583 Agoiy
okl A &-g¥ar eH12]l =3 LALE A&
Eelo] welE AEelzeln BA4el AL
) 19 Fad MrA JFe B
Qo] A =L oiN Fad el oA
7F "rH6l. & Aol A ARE-E MODIS(MODerate
resolution Imaging Spectroradiometer) LAI:E= A A
A EAe] 7hsst A Ao A9 A4
AEE A7) Z“*f"S}E} whebA 2 AE 2000Lq
ol A 20091714 ZF 10W7F LeEf~7k Ao
o= ﬁzéﬁ}oﬂ 214 Wste] sjofol %01?‘} 8
S AR w=eket golrte] AAQGS WstE
S E3 B=slo] A akx% AR o 7 RS
gtk olE fsf drel mE AAe WstE o}
7] S1&l 3|AEA S Aldske] LAI Wshaks A&t
Atk LAI ¥st&3 7]$A %, GLC 2000(Global
Land Cover 2000)¢] vla g S8 EXd% ¥ ¥s)
o} 7|5 we Ao ®WtE glakivk w3k
20009 7]E o & LAl 24 *P‘%& AN =%,
< BIECE 20004958 20093714 FA A
WstE gletal Zh fw=d) ¥ Wslels Exeb-E
o|7F BAE WAoo r AFstetdnt.

1 nﬁa—u

ol

2

L
QL

2 X2 U Ty

2 oA Hoe= 9% 600°N~700°N, A=
130.0° E~169.0°E o|™ Holug]7} BA% Zd &
Aot dEl=7te] E=ek-Erol7t X go] o
TdFoltHad 1. ATF999] 71$E Falr]
ek Rz ARZ ARES I3 V|SA LA E
gt 7| g 7S] &3 A AAE B
A A T %%‘%‘“’] - Ao F2|7F FAgHE &
o] Ut} olo] AFFAd st 715 FollA
Polar, Moderate polarg £=8 7| %2 7813
Elo]7te] 7|5 )29 duxprt 2 3] 5O
2 FAA 7)5AEol A Yo 7]Fo &3hH Ex-
treme subpolar, Marine subpolargs ==&} 7|32
skt

AT AFE = 200010004 20093744 ZF2ke]
S Terra 9144 MODIS AAMZEEH FH=S3E L
8-Day 14 Global 1km SIN Grid v005 #A&2E5 /\]-%—

=

d

8

e



MODIS LAI Blo|H & °]&3 F=gh-Etel7h ZAS A ST EE4 29

3. oI

2 oA "AAQ] A7 HHS 1yl 200 e
WAtk Terra 994 MODIS AMZHE FH53
LAI 8¢ #FE.9] projection< sinusoidal 2 |7 | o]
ATk AF7F AR EA wEol] Y AsE o
o] dojupr R o g WIlkaE AH¢o] Hast
. ol& 93l sinusoidal projection?] 71 tile2]
E # w3d g4 FHx gl A= 94X

Foste] F4 dAE 98 geo-
graphic projection®. 2 W29t} Projection ¥ 2
A & AFF9GE@IE 6000 N~700° N, 4%
130.0° E~169.0° E)oll @Al A2 Az JA o9

5 &
3
z
g &
62
50

Y

ALY A w P | TR

B
=)
o

= 1=
2 A4l 7P Ead A7IRL vid 89 FitoR
AbEekdnt i Wiskels LAT ghe] H3t wsks
#53p7] Sl AR E Adeda e gt

Zol xds 4 9l
29 1.(a) Climate Map and(b) Global Land IAL —a e« V4
Cover 2000 of study area ‘

Terra/MODIS 8-day LAI

by pixel establishment

£ sinusoidal grid® A A %o Ut} GrideE tileZ 1
TR B Ao 4709 tile(h10v02, h11v02, | trea rgresson mm’l
h12v02, h13v02)S A}-8-3F9it}. Sinusoidal projec—

3T BErgte e 2no) o) A= A5 (2000 ~ 2009.8)

ol 60 o3tz @I AFHolmE AYH 54

}b ]Agv,] /\]—F/H 401—01—7] Z’] i‘s_]: 8%E 7:]2_] ]— Sinusoidal to Geagraphic LAl inter-annual variation
ot & Aol A ARE-g MODIS #H&9] projection LAl mean Auigst dlassifed ‘ .mms.

fon HHel A7 EWE BW e FEss A S R R
wEey F shmA A $4e] dolrt ge R i B !
o2 dAgst Argle] WaE B ZA yepd 23 2. Flowchart for synthesis methodology
Sinusoidal projection®] 93] AAAE=E 1E 49 of the study
bzl Azl Hlgo] 219 WEFEow Jrhin
2 AT AN Alud g v A e 7Rt o= 2000l 4] 200997k Wgksh= LAL B4
g Ade A dto] HAYsHA "k ol Ak o 7} A #uE Yepdh oA Ve dxEE
7EgAr el YA B AT 999 YFg 1A YelY 7]&7] o= dx ¥ Wdlels LAI W3}
7] 9% 2YgES FAsAh FS ousith. o)A stEE LAI Hstaks 23l
B AazA A7 999 715 gehs 93 F Wxel] we} Wsleh= 2] WstEs deotstdtt
#He| 7% A xE AFEEIN AL, EXYE E/79) n) 2+&¥ LAI W3l2HLAI inter-annual variation)&
&5 oty 98 23Fe 2 EHFE GLC 2000 E ko] 2 WHeE Rt dAg Ze](0.05)F
AT GLC 20002 SPOT VEGETATION WS Wrdth ol LAI ¥stgs w@ss]
daily 1km dlo]EHZA a71d] wa} AAe z+ £& 8 001 S = wAE BHS 35 HYE
S 717} g2 BHU)ES ALEse] x9He BX A733IA T} ©] 2 Negative(ALAI/year<-0.05), Static
3l mjetol] g Aot (-0.05<ALAI/year<0.05), Positive(0.05<ALAI/year)



30 A F 4R 33 A

o] el HE UFIATHE 3). ol 7T hoA
LAL Wstege] 7bg aA wsstn] Alzke] Ao
et o] QA WslstEA] E<lsky] fE Hx AR
¢l 71 FA =9t LAL §istS watedd 245ke] H
&7 AARE AHES T whRVIK R LA ®3kEo)
& FEY F8 S Hoshr] 93 RERAR
GLC 2000& ©]&3te w4t WHg At
GLC 20003} ﬂx}f‘%ﬂ% A AR Wslele F
8 AAS G R Askar 20004 2009
74 Wgls 1y %’4811 20004 7Foz Bl
Aol da) Fi3 FFAANE F8k AAVIERS
Attt AR By REHA e 93
HAggtez Askn, A4
o A WE &
N~700" N & 105% 3}

O

Latitude

: . . = . WpAE
Loiulude

% 3. Extract LAI inter-annual variation

from linear regression analysis

c A18A A|53.(2010. 12)

A% ool gl B 52 Adste] Bl
Haye] wshahis pgolA 7 Swr 8 WA W

of thell Aoz geletsl

MR AR A8E GLC 2008 44 F9
7F 23719] class® Wo14 lHkh ol& LAI W3
o wapE FAske] & Ao ATt el
Ao BFEITHI3A class). L F AT
o gt A T TEEE A4S T AF

o2 89 class® T3} SFATHE 1).

o\ o2 WL o Mz
Il H

218 T

-
&
rE
ot
oft
o
®
ot
L
p

o
o
N

15tE g<lsh]
3 71FAEe} vlugt AdE a9 49 F 29
wek A3E HAME(%)ZR YERE 4

s Wskek AEwk vehdo] A&t ”Jrqol

T Wae warz g8
2 Yehideh # 290
shs & 24 Wst
uf]- 2Fe wbHo] AnkH o
= 715 gelA A A
Qstitt. 53] Polar,
Moderate polar, Extreme subpolarol] 4] LAI 3}
ol ZF717F yYety=d], Polar®t Moderate polare
FEdt 7)F2A] o] 3o Aol JYeS gt
E3E LAI Wstgs 53 129 33 7|5 A=E

3t 1. Global Land Cover 2000 that classify according to study area

Class Land cover class name of study area Combined class name Couznt %
number (k)
1 Tree Cover, broad-leaved, deciduous, closed Broad-leaved forest 16431 0.3
2 Tree Cover, needle-leaved, evergreen Needle-leaved forest 581809 10.36
Tree Cover, mixed leaf type
3 - - Mixed forest 1085841 19.34
Mosaic: Tree Cover/Other natural vegetation
Tree Cover, burnt
4 Herbaceous Cover, closed-open Herbaceous cover 1742763 31.03
Sparse herbaceous of sparse shrub cover
5 Regularly flooded shrub and/or herbaceous cover Shrubland 870434 155
6 Shrub Cover, closed-open, evergreen Cropland 19049 0.34
Shrub Cover, closed-open, deciduous
7 - Water Bodies 1103608 19.65
Mosaic: Cropland/Shrub and/or grass cover
Water Bodies
8 Snow and Ice 195917 3.48
Snow and Ice
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polar
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3t 3. Area that LAI inter-annual variation is positive in

Global Land Cover 2000

Class Name Count (kuf) %
Broad-leaved forest 10624 0.83
Needle-leaved forest 176979 13.76

Mixed forest 294544 22.90

Herbaceous cover 329792 25.64
Shrubland 405147 31.50
Cropland 11370 0.88

Water bodies 54271 4.22

Snow and ice 3421 0.27
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