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Variation Analysis of Forest Resourcs in Anmyundo Using Landsat TM

Moo-Young Song' - Kwang-5oo Sin'
'Department of Geology. Chungnam National University, Tasjeon 305-764, Korea

Abstract: On the basis of the Landsat TM scenes with 15 year's time differences, the topographic maps with 50 years
differences, and the air photos with 25 years differences, we carried out the field survey for geology and forestry and analyzed
the topographical change and the variation of the forest resource in Anmyundo. In terms of the discrimination of forest trees
in Anmyumdo, the NDVI with larger than 0.5 in the winter season is the indicator of the surface of the pine tree land-cover.
The peak values of NDVI appear on the surface of the pine aging 30 through 50 years and decrease a little and grossly
stabilized over the more aging trees. The distinction of the deciduous forest and grass land from the pine tree was capable
with the correlation with the abrupt seasonal variation of NDVI and the surface aspect.

The great change of topography is detected in the region Changgiri due to the continuous tidal erosion since the canal
construction about 370 years ago and along the all around coast of Anmyundo due to the reclamation for the paddy field. The
surface area of the pine tree land-cover in Anmyundo was estimated 35.91 km’ in 1986 and 33.15 km® in 1993, which is
originated from the grassland development in the southeastern part of Anmyundo where the pine tree dominated by 1986. In
the northen part of Anmyundo the surface area of the pine land-cover increased a little in 1993 comparing to 1986.
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Fig. 1. Landsat-TM orbit in study area,
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Table 1, Wave length, spectral field and major potential,
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Band Wave Spectral ) ) .
an Length{um) Field Major Potential Application
: 25052 B Mapping of coastal water, differenciating of soil and
0.45~0; ue vegetation seperating coniferous and decicuous species
5 052~0.60 Green Measurement Of. vigible green reflectance peaks to assess
vigour of vegetation
3 0,63~0,69 Red Discrimipation of plant species through measuring chlorophyll
absorption
4 0.76~0.90 Near-IR Delineation of water body, determination of biomass content
) Measurement of vegetation and soil moisture, differenciation
5 1,55~1.75 Mid-IR of cloud and Snow
6 104~125 Thermal IR Therm.al l.magmg.and. mapping, plant stress analysis,
determination of soil moisture
7 208~235 Mid-R Discrimination of rock types, hydrothermal altered minerals

mapping
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Table 4, Specification airphoto and map,

File name Descriptions Record name Acquisition Date Scale Published
Voume | 2 CCTel %0 Sixlsin CCT | @ Volume Air photo | 1974, 1980, 1991 | 1:50,000 | Z@xl2lgl
' ol fledg| Mp= z | descriptor 2x|a)Ql e
drectorey | * volme X fleBfe] =S £ | e Map 1945, 1971, 1990 | 1:50,000 ilx i
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Image file®] gtol| 2|%|5}0d,  Fib descrplor
le des
[ Lol shat ] . - . N
Recorder file ':l‘ige file H-j 2|"<Z :jatag} 1 | @ Soene header % AT FH X (nearest neighbor)& ©0]438}a] oA}
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st @ Treler 714 X, 9 Y YHRTEIT, X, o ¥, & 75k
Null volume | CCT formate] &Z fleZ, logical | @) Volume A BERoz 89 AREo|th, dAFH N
drectory fle | volumeo| 15 EABiCt descriptorful) - RMS(Root Mean Square) @37} AlAtE=d] o) A4
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Table 3, Specification of Landsat T™ satellite image for
this study.,

Acquisition Date  Path/Row Zii?;:gl()a Quality  Descri,
1984, 07,30 116/35 750/650 G-M cloudy
1985. 10,21  116/35 750/650 G -
1986, 04, 15 116/35 750/650 G -
1986, 12, 11 116/35 750/650 M cloudy
1987. 04,18  116/35 750/650 G -
1087. 05,20 116/35 750/650 G -
1987. 10,27  116/35 750/650 G -
1988, 08. 10 116/35 750/650 M cloudy
1088. 09,27 116/35 750/650 G -
1993. 03,17  116/35 750/650 G -
1997 06,16  116/35 750/650 G -

11Data 116/35  750/650 - -
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7t2% Tasseled cap W&o 3 WA AR Ix
(brightness) & 3t M25-& F WA A2l =x)=)5
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EAGE Zolt) Fig. 3 oM B o A o= =

.
8257} B3] FolAr] s4e] A9t SR A
o,

& F 3tk BA XY A9E 58] st 24 U
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4 Using a resampling method
the input image is laid the pixal values of the
over the output grid, so input image are assigned
that the GCPs of the two to pixels in the output

grods fit together, grid.

Fig. 2. Resampling process(Lewonski, 1997).

Ax| 4

2] A 4=(NDVI; Normalized Difference Vegetation
Index):= Rouse et al(1973)7} %2 Landsat MSS®]
NE 73 HE 55 ARt A2 BT F landsat
TM, AVHRR(Advanced Very High Resolution
Radiometer) 5 tHEEZAIRM RS o] &5]7] AlZt
3+t Marsh et al, 1992; larsson, 1993; Eastman and
Fulk, 1993),

2ARAFE F2 TR A deel g HEst
ARE £3317] 918 AH-E ™ (Groten, 1993), 2&2]
Z A A ZHbiomass)olWt ZA X5 (greenness)E A
o2 Azslst=ol FHR=o] gr}(Lillesand et al.,
1998).
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Fig. 3, Typical Tasseled cap transform of Landsat TM
data(Crist and Cicone, 1984),
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Table, 4 Tree species and ther ststus in the survey sites of Anmyundo,

Mean| Cover degree
Survey ‘sites 168 | Troet Age DBH
$Pecies |\ (10v)| PBHem)
(m) A(%) Sa(%)
CH At
E|2| 2EX) BEAUR | 141 70 70 4 | 10-22
CH A2 FELLIR | 16 80 90 4 15-20
CH B1
(&7]2) ZME) BEAE[ 12| 70 | 60 | 4 | 814
CHB2 |F&2R[ 10| 70 | 90 | 4 | 1015
J1
mma) | Be2ue| 18| 60 | 90 | 6 | 4055
J2 242 [ 18| 70 | 90 | & | 3040
J3 24T 17 40 95 6 30-45
St
wesasm| 249 (18| 70 |6 | 7 | 3040
S2 242 17 50 70 7 30-40
3 PR 15 70 80 7 15-40
B1
T 25 M2 | 912 | 80 | 4| 1020
B2 LLIE 7 70 4 10-20
B3 DR 11 60 90 4 10-22
B4 A4 10 | 60 85 4 10-20
g
SY1
(Mlofa] M) SEIUR| 12| 65 20 3 ( 10-20
Sy2 FELHR 9 40 60 3 10-20
EFHR
EfSie
SKi1 _ 1" 70 90 |34 10-20
EEe
=54
EYUT
SK2 2ELIR ! 85 70 |34 1020
Enl s
EHUR
SK3 ZEE | 10 | 90 65 |34 1020
ErEEs
ERUR
2R
SK4 zsalm 9 50 90 |34 1020
Hie
KS1
(Tek|A) i = 12 | 35 70 3 8-15
KS2 TE2UR| 10 | 30 30 3 8-20

* CH, Changiri; ], Jeongdangr, S

Landsat TMof I3t oIz MElxipl Haldg 24 195

o2t

ot Ape] BRUALE S

2% 327 7](Hyperspectral reflectance; image
spectrometen 2 EFIE £ ©HE WMIEE &
A3 B B 9, 25 Fe&yog wio] o
A5E ofslEm HoM JYeME A vloksAl &
ZEth B g3 g% s o2 RE FHAl
710] A5t sheo] AAALE dntetA Frieich A
o 299 EAL YAE ZNBH e 2
Fol| nigat F2Muc) ozt 73t duol Ak HeX
dQeME F43] 7RI} 25um He7kA] A
3] 448 L4um, 1.9um ¥2oxE & Bale] 3
o2 qUAZ F4E FHE HAFEd(Fg.
8)(Gemmell, 1999; Stoms, 1993),

MSSU TM % AVERR <) Aol 9] 7+ 22
o mhe T WAL Aol shetals] stetel el

£ AXE 3 BA=E SH3d NDVIE AEd 5 9l
o} ol2lgh HARENDVDE G2AF, A4, U
A5, FAAFE, 281 BHLE ) wekA zte)He] gl
=] Gamon et al.(1993)l] <J3] W o 19 W3}
33| Fig. 99} 2t} iAZ ALE G 24z
7t & & AUE g9 XA N7 Ix)8ly HA]7]
ol 2717F A" Aoldke AR A9 gtk &
33 30 WA s0d Aol 2UE &M M e
NDVIE Hol= 7] ot AAR 63F o4 987
22 ZAFE AFEWY 7R 3E-Eele WYl ¢l
I AA R HidAe, & HAF WEsE Aty
< 2%o] §ith
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Reflectance factor(%)
8
T

1 =1 1 I | S | 1 1
0506 07 0809101112 131517192123
Wavelength(micro meter)

Fig. 8, Spectral reflectance characteristics of green
vegetation, soil and clear water
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Fig. 9 Correlations between ground-based NDVI and foliar chlorophyll (a), foliar nitrogen (b), green and total LAI
mesured either by harvest or with the LAI-22000 plant canopy analyzer, PCA (c), green and total biomass (d), total
fractional IPAR and fractional PAR intercepted by green leaf area (e), and suface temperature ()(Gamon et al,, 1993).
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Fig. 11 Changed NDVI distribution area, black region indicate area over 0,15 NDVI value in 1986(a), 1993(b),
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