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Abstract

With the expanding and growth in both economy and technology of the greater metropolitan
Taipei in the recent decades, the change of its surrounding environment, such as the land surface
temperature contrast between day and night time, is getting obvious. The coverage of natural
vegetation area is replaced by artificial pace, which is often seen in a developing city. It is
expected that the land surface temperature distribution is no longer in similar patterns from past
to current. To investigate the near-surface thermal phenomenon in association with
environmental change, this study is proposed to utilize the infrared imagery from Landsat during
2000 to 2003. The characteristics of the retrieved land surface temperature (LST) from Landsat
observation in the northern part of Taiwan are analysed. Those indices from NDVI
(Normalized Difference Vegetation Index), NDWI (Normalized Difference Water Index), and
NDBI (Normalized Difference Building Index) are examined for the correlation with land use
qualitatively and quantitatively. The correlation between different land cover and LST is

investigated as well.

On the other hand, the potential geothermal energy in conjunction with LST is discussed in
this study due to Datun volcano is in the vicinity of metropolitan Taipei. Through the change in
LST from time series analysis in four seasons, this study would like to identify the volcanic area

from geothermal anomalies in Landsat infrared observation. The result suggests that LST is in a



negative correlation with soil moisture content, while LST has a positive correlation with the
portion of bare soil. The spatial distribution of possible volcano location could be identified

through the analysis of temporal change in Landsat LST.

Keywords: Greater Taipei Region, Landsat, Land Surface Temperature, Land Cover/Land Use,

Geothermal Anomaly, Volcanic Area
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Band No. Half-Amplitude Sub-satellite Ground
Bandwidth(pm) Resolution(m)
1 0.450~0.515 30
2 0.525~0.605 30
3 0.630~0.690 30
4 0.775~0.900 30
5 1.550~1.750 30
6 10.40~12.50 60
7 2.090~2.350 30
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CVr1=((LMAX;-LMIN;)/(QCALMAX-QCALMIN))*(QCAL-QCALMIN)+LMIN, (3)

Hoe CVpi » =2 f8 2 §5 5F 18 > QCAL B be i BB H éﬁ’\ﬁ;’cé«_ 3E % & Landsat 8- ]/g,\

AR EAY RS H R T
LMAX, =RADIANCE_MAXIMUM_BAND_6_VCID_1 = 17.040
LMIN,;=RADIANCE_MINIMUM_BAND_6_VCID_1 = 0.000
QCALMAX=QUANTIZE_CAL_MAX_BAND_6.VCID_1 = 255

QCALMIN=QUANTIZE_CAL_MIN_BAND 6 VCID 1=0
332 % FRE

ik DR RIETEPI IR ig it R 0 A g Rp - Anfgeton B Rp + f e
P TR LR AT E S §F AR R E iEEY o BRI L F A

4 )33 (Coll, 2010) » 2 45 5 4% 427 11 4233 (4) & & 7 (Grant, 2006) » # ¥ 1" jiiel 17 5
s fgits o BL)smn aT oz et e otz n 20 105 @mplF2 i55¢

sk BI) s o iigapd > 6os 2mops > LUIL 2 w5t qigager = migsr > T7 5 &

P

T (XB(T,) + (L) x L)xTH L, ()

g IR A G K SR SR Sl S F K R IE 0 T X T R TR P B
oA FE AR RIE > FIE A FooRr £y 2k 2R 7 ¥ (National
Aeronautics and Space Administration - f#§ - NASA) &5 5+ @ X = fe N (AR 57 b L5 R 2
pEp R AR eh % 38 S-Bc(Barsi, 2003) 0 A R RS BciE T S 2N (5) 0 BIRiA T
#251(6) °

CVy =(exCVq, +(L-¢)xLy)xz+L, (5)

14



CVu—lU_1-¢ 14 (5

CVg, =
&r £

—,’F—"’CVRlﬁfﬁF_&ﬁ/F iﬁ]k’T F_ ’CVRZ"'" q_ﬁ"%*&.l-’ |9m¢§,3¢‘]'15 ’LU ara’ "iﬁ]—&r]-
o Ld 5T FIEEE 0 £ 5 b A S (5 H NDVI & k38 & B o cnb £ 5 54) o 1

Y
=

TEF o ta a2 Lu~Ld 2t w7 d NASA #73 ik o
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=

=

333 FHERF W LER

L P s 4258V 4E 8 R R R R A (Brightness Temperature ; Th) = 5% 4= 254 (7) > 5
2_Tb¥ % Landsat ETM+% i rLipl 2. % AR E & (C) 0 KL 4rK2 & ik e 7 Fp % ch¥ £ >

‘7 4&‘!‘15"7\3 20

The B S § ()

Ingg—t1)

% 3-2 -~ Landsat 2. K1 ~ K2 %-#c%

Landsat TM Landsat ETM
K1 607.76 666.09
K2 1260.56 1282.71
Pepiv Mg R ML e G A PR die 0 A R AT G kR RS TR

Lo SHBFMSE AR LEdRE AARH GO RS L S a A AP RAR
v sk KRR RS BB o

LR MANG F SR 4 2 LR nddier TR L ERE 0 RSN e 4
Foo TS ES PG ESM RIS EF IRLSS 0 AABRHEAT 0 MR Bk

REFEFRT A L F b AR T ERE kR o @ FR S e e ER R sk kAT

AL R M BE R R AR bk B AR ENDVIHG 2 k% vtk
B ORRIRATRL B AL A4 o BB B R RS SR LR o Ao FI3- 6
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20— B
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. f um

B 3-6~ 7 i 4» 2 E2EF &+iE % ¢ B(ERDAS Field Guide Fifth Edition » 1999)

B13-67 &t B (90.61~0.69um)d %4 s e ag 2]+ Flpb % & ARG R IGE
B 0 A iz b Kk B(590.79~0.90pum)E % E B RE GF SR AR AL RE TR
Mg ® ek SHiE e Flpt o iR FHEA SAFRY L F IS k@i Ak
s A R T A YT o 5 3F AT R Ao (2002) 0 @ T OL e kit
kantig s wERE L VAT LR AL ENDVE) - ¥ 0 L R Foehgit o

NDVIsz & 4o #2.55(8) -

NIR-R

NDVI=Srir )

e o NDVI: ¥ i i £ B feikdndic
NIR @ if iz *AF G enf b5
R : iz kHF i thF s
d S AE@)T E I A1 I (NIRRT s 2 £ B2 it gt 53 2 %

"1

M(NIR+R)zZ P enp 3t i@ B F 20 > &Rt n* 2 ot “,ﬁ% R E L o B E
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B0 3 ATl G 0 H3 B 3 e 4255(9) o
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NDVIyax-NDVInin

Py=(

NDVIpge s — FPHE®E » & — G ANDVIE + ¥ NDVIpg P T FE %5 k% > & 2 NDVyin

Y- PHEE > GoANDVIE | 3 NDV Ly P > #3535 %3k 5 B ¥ 0 %R 4NDVIE i
ABAN0SERE L1l A A RE F 5100% 0 [ 20057 2% 204 A HAE R E S 5

0> B, 57 3% Fefi ettt B o gt B ey 2 Y '«Lf'] ,\?/lg»L PTEPR DA THEE R D

RBEY E B3 TE B39 e s H A A F AT EE 4o B)3- 842 B]3- 10 -
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Bl 3-9 g EP>%

B'3-10 K@ ¥ EB-F 2 frnm ™

d 13- 72 B3- 107 - = - @ENDV 0y 5 0.5 0 NDVIpin 3 0.05 =03 7 4 Hig & § 0
SR ROKRE » 19 i X4 el AT BME N § 3 B8 BT § 5% F2 T
St ik fa 4 L F R P TR S 4 T g s S TR L R A et S
- A - FEROGHEERERZHMIGHE g B o 194555(9) 48 O koahpe £ fEakt

Bl v TR BIRTEE A R 2 s AR B E S e f255(10)
e=evPv+es(l-Pv) (10)

AL B AR B B 203 515 44 Mao(2005) 0 4254 (10)¢ & %dkc:
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£=3 o B e 2 g 05
ev= ik 5 bt (0.96)
es= M H 4 (0.99)

Pv= {444t B

34 B Ll

A A S VR T R WA e A e KA

22 P

> Rk eh-

BN e Ty R R TR R B

2

2405 -

CH ms-n& oo

% 0 50 2I360% § FI P

M

B 3-11~ x> =d1 LB

THRAL RSB FRHDEIEFIF TRNERAHRE  HFRNE G

B 4 0RFI90% -
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B R LR B 3 B AR A e B 0] "\~

# LA R 713- ] = ESAE
1}"53__}%; U e b G ? 7 - v adeTr % 12 B hiB
RRE
Azimuth_

Hillshad

x cos(Azim:

sin(Slope_rad)

I = 4254 (12) SR o

$1% = 420 (L) 5 55 -

Zenith_rad = Zenith = pi/ 180.0 (13)
LPH LB BRAEEIE S E 404330
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£3-3- 2R PpHEAHBRREEE S LR L

SRR E(R) T EE(R)
2001/2/18 44.65 140.92
2001/12/3 35.91 148.41
2002/1/4 35.34 148.83
2002/8/24 58.38 109.55
2002/12/6 35.59 148.64
2003/8/27 58.69 112.00

35 B ¥ A KRB

950.5 1102

Bl 3-13 ~ SRTM % Az 7 #2

P FICERIP G EP TR fa e N2 LRy M T R e T
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W35 27 NDVIdpde® ko3 v 2 80 2 fEA R EFHA, > NDWI ¥ * ko3t & f o0y

kB & EkR % o7 A > NDBI & A 33 B

-\

jPAURBE E BT 2R H o F(2012) 5%

Bepe fro A RRE S AR B E R > AoR] 3-14 AR EBpdIE 0 U7 i B 8 KR

B Bt ch%d FRHAAEAM Ld EFRRAAKRE RIS 2H o N ES FRA

Bl 3-14 -~ ZFP2 % &7 & B

FORCARLT E R LHESM AR S RAER A B R R AT R
B REE L REREE (K@ > 2007) o &4 P AR R P LR EhE B

¥ v 3 E’ 3 371'—! /? ZRY/ e '75»“ g BB (DN) 10 szg"“if}@—l-)a/? E?chF-g-ig,k/‘]‘m ’

BF - 5D R B A S (kT AL £ 5 F) 5 o A2 (14) 57 -
rxL,xd?

= 14
P E.,., XCOS0, (1)

R P s R G R B A M 0 Ly b R > Egyy b 5 BRIV 8D

SHERAE o HiEdoE 349750 0,5 s B AT E o d 5 SHBER T e > 4ok 350 &

PANE ESEN - AR EBPH I E TURNFEDS ANRE A P YRR R

3,

Hroo A G| HE BRI R EL =Y 6 B F R hR B A B TiaE o ¥ P iT S
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Bl % 4B 3-15 -

+

34~ A FEIGT L g R A (% 0 2007)

e Landsat-5 TM Landsat-7 ETM+

1 1957.00 1.969.00

2 1826.00 1.840.00

3 1554.00 1551.00

4 1036.00 1044.00

5 215.00 225.70

7 80.67 82.07

% 3-5> B E R IRiEa(X = H &) (15 > 2007)

Day d Day d Day d Day d Day d
1 0.9832 74 0.9945 o 1.0140 227 1.0128 305 0.9925
15 0.9836 91 0.9993 166 1.0158 242 1.0092 319 0.9892
32 0.9853 106 1.0033 182 1.0167 258 1.0057 335 0.9860
46 0.9878 121 1.0076 196 1.0165 274 1.0011 349 0.9843
60 0.9909 135 1.0109 213 1.0149 288 0.9972 365 0.9833
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__ Band5-Band4
NDBI= Band5+Band4 (16)

B AR AR 17 0 3% ¢ e 3 384 Band5-Band4 T G % At EMG| £ F AR 0 A F 04

Band5+Band4 R * >t & v > A I e NDBI @R 1+ 5 @ d -1~1 2 B endpdic

KRR A 5 B FOURP RG] A 5% 2 /}iﬁ)ﬁf‘-" S 2 KRk F B2

BEEZEHRPLE L TP L AERET Y FRLe R L SRS ER LK kR H
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AN e g2 (17)

__ Band2-Band5
NDWI= Band2+Band5 (17)

2 G STiE AR 07 0 554 F 384 Band2-BandS T 5 ¥ st EFE G OkAE A s

Band2+BandSR| * ¢t & 31t » -2 11 NDBI @42 i+ 5 @ d -1~1 2 fF iy e o
3.6 iR\ Lida

AN A GEERBEL PR RIS FA P APERZE E APl S ESE
BA AP RY R ARREFFRZREER FASH S - Pijenhd Ak, Lkean
ETARMNZEEBERLT PERREIRRT L5 MRE o 57 F X Haf it go] a Fil
FofEREORLE > T iR b? FPFETE 2 E R NR L EpHIC] ) #F 3-16 ¢
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14357 F PRI fI% NDVI ool b & R i g 5 ik e AR B o] s % -
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S T
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9
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1 B iy 4
26



FREZSI R FIREPSFHREE RO gL A ot 7 57 B 8D

Py g A AR R LA PR RTER . 2T B R BE R B4R

L
=6.8 2.2 11.3

B 3-19 - FH 3-16> = 5 2001 & 12 * 3 p
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=10.5 0.1 10.8

B 3-20- F® 316> 5 2001 1% 4p
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10.4

B 3-22~ @ 3-16 > iz 5 2002 # 12 " 6

% 3-6~ 7 [ PFER BEATE B L B Ap R enR R OF R

B3 & & (K)
2001/2/18 294.8
2001/12/3 296.7
2002/1/4 2923
2002/8/24 298.8
2002/12/6 295.2
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£ 4-1- 72 F p LK 8 4

v T pap g
2001.2.18 20.9
2001.12.3 22.9
2002.1.4 18:2
2002.8.24 272
2002.12.6 22.6
2003.8.27 26.9
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#04-2 3% BT T30 R 2 A B (K)

ik 3R Fe A
2001.2.18 298.11 293.75 4.36
2001.12.3 299.94 294.98 4.96
2002.1.4

LR
F W2 A ¥ )3 RRIE R LR

¥ 2 2R

# 4-4 ¢ ¥ 5 Lands

1 R FRATE e 4R RS AR ) A R T

34



e 4-3~ LR ATRE 2k AR REF EREERVREA(C)

=k =R WR %R p g BLE | FORER
-
| 121°26'247 | 25°09'56” N | 19.0m | 5001103 | 234 913
g3 E
2002.01.04 | 16.9 16.9
2002.12.06 | 23.0 21.3
¥ | 121°31412 25°11' 11”7 N | 825.8m | 5401123 | 216 20.9
3 E
2002.01.04 | 13.9 15.5
2002.12.06 | 22.0 21.7
121°30' 24”7 125°02°23" N 5.3me| 50011123 | 254 29:1
ﬁb E
2002.01.04 | 15.8 22.4
2002.12.06 | 24.6 27.0
# | 124°32' 11 25°09'54”N"1'607.1m | 5001 15 3 21 991
+ E
. 2002.01.04 | 12.6 15.9
2002.12.06 | 21.3 22.2
2 4-4~ F iR RERIEERZ E(C)
Aok Fe3n L 3
2001.12.3 2.1 -0.7 3.7 1.1
2002.1.4 0 1.6 6.6 3.3
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4.3 57 3Re % NDVI 4 7 §)

BRI HCE B 2 G {995 4-8 T W] 4- 130 S 3NE T enfedk g 4 4 (NDVI)
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At T e 0.8 -0.2 0.4 1
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B 4-11- @ 4-8> 1w 52002 %8 " 24 p
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s G 1 R SN T

Bl4-12-F B 48> 13 2002# 12" 6P
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Bl4-13 - FH 4-8> w5 2003 % 8" 27 p

A e R i e 4 BT B ek 4.5 2P W AR L2 20 L L
AR S BB R G PR 2024 24 v U RESSE BRI

£0h GBS B REHOR £ B Gt e NDVI R B (R 2)

o

i
F_*
o
w
bt
!

# 4-5- 2 [ p & T2 NDVI &

LIRS I 33 NDVI
2001.2.18 0.248
2001.12.3 0.256
2002.1.4 0.237
2002.8.24 0.291
2002.12.6 0.237
2003.8.27 0.328
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EFLREEFRET REUTL AL ERRHFM AT Y e d 2B R
TR R TIOEAE  BE L B Rdrd 460 7 THRANE DERE L
Tl BN B % 0 M 045~060 2% 0 A H AT A AT REANELEL T
£3]062 2% 0 9 N LA ARRFRIHES hL Lo T BT P E T A it 2

Eo @ ¥R R EE TR B B AT R o

% 4-6~ 3 HWHFLIBNDVI & L E

o 28 ¥ % B
2001.2.18 0.0626 0.5250 -0.4624
2001.12.3 0.0529 0.5471 -0.4942
2002.1.4 0.0643 0.5926 -0.5283
2002.8.24 0.0815 0.6757 -0.5942
2002.12.6 0.0376 0.4956 -0.458
2003.8.27 0.965 0.7214 -0.6249

4.4 -KHEERARTW

i*ljf”ml\ 'E_'%m ’ﬂ%/\ﬁq*iﬁ"frﬁl‘g\r"b] E'J%Tﬁ%“iﬁ”fﬁi"ﬂﬁ NDWI & + #
BB ARE FRENE R oW 4 LAEB X SR HORP B2 K Bk 2 R B
g,&ﬁ#h&%# IF»U?"ETF’\J]%]Ar 15 = B 4- ZOf‘p‘;&F’i;&é#gfﬁg B Al 9 A

0.0 2% o d Wl h AL T RARA R L DlRS ) T IR LSS E R SRRk
BEGHCH PGP EET LS 1050 KA FORRE R AR 0 R RT

PABAEM PP RS 10 L kA FRERORRERERM  HER AR

40



R R BN R A H A RHA R BASE R BBIIE R R A AR F 2R
Bk RAR M E RS 7R AR o PR R PIAPERE o ¥ 0 AR R R g R
B® > NDWI £01~02 1 T i BB R A+ X AP Raplid > FIZ L 5 A HE R
BoaBeklAk  FIREERAR A5 D0 LM 2SR ET MR

% o

-2 5  d B4 158~ F T UBRARTA L ZBRA > dDEBRRS L L KPE
PEd 2 e A NDWI @06 ™ A5 — B Rbl o PP Reda b ki ER - # %Ué] EAEI | N
A NDWI & 0~0.6 2 B A58 52 B F3 > d W B 0347 R Pl %> JLH i 5 2 & = > kape

Peb 2ty B NDWIE & 0 TR Bl 2 %2 B Rl > 2 R AR K Z 2R D

B 4-14 -~ K REEP-F B

41



7ok EHERAREF

0.8
0.6
0.4

0.2

* EKE

NDWI

¢
-0.2 2

ERMERIZALR

-0.4

-0.6

- y =-0.1353x + 40.183
2 /& (K) R? = 0.9209

4-15 ~ 2001 + A%

7ok R RARE B

0.2

NDWI

* EKE

20

— RMERIEAR

-0.6

y =-0.1623x + 48.787

R?=0.8998

42



1.2

0.8
0.6
0.4
0.2

* K&
% e
0.2 28 0

0.4
06 y=-0.1761x + 51.989
B R K RZ=0.9115

NDWI

R 4-17 ~ F R ® % 200
— k

7ok RARE R

1
0.8
0.6
0.4
2 02 o BKE
z ®
0 % 4R MR
298 300 302 3 308
0.2 \‘:{3
0.4
06 y =-0.1894x + 57.614
B K R? = 0.8634

43




7ok B R RART R
1
0.8 ‘\m
06 ¥‘
$
0.4
% 0.2 ‘ ‘ * éﬂ(ﬁ
- hd SRy
0 Q—‘“ —3 £
02 294 296 298¢ 0§¥‘ 304
0.4
y =-0.1782x + 53.45
06 2 B (K) RZ=0.9016
Bl4-19- - F B 4-15> e % 2002 # 12 ®* 6 F
ZokEB R RABS R
1
0.8
0.6
0.4 S 8
S 0.2
2 RPN o ak
* ,
0.2 298 300 302 0 o304® iOG 308 — GRMEEEA G
) e
-0.4 %
0.6
0.8 y =-0.2201x + 66.747
- # R (K R2=0.835

B 4-20 ~ B F 4-15> i % 2003 # 8 7 27 &
45 B 2R RAREF

BARB Y RS 0 FRAER SN RARBE GG R R R HAcR] 4- 21 T 0 A
B P IR Y LRREFRFEAT B RS ERIAPY 0 FHAoR] 4- 22 3 W 4- 27 A F o
HApM G 207 =+ > PRt 2k BB il > A A M B U Y B R RS 7

fooefips oo BN HAKE S AR R R R PARE AP B Thlic g T ME o FARE F dp kg A H Sk

44



B AEFOT ARG o PR RARR O APF 20 FARE R BARNP ARG S S p T
GRAR B g PR R BRI B AR SR R SDw AR B TR MO R R LB T
LESHRRPERF TGRS P PR F LA - (F )R A0 R TR 0 d 20
B SEPRS PR S REREC S 10 S BRI R R i

B ARG G PR R HIR R APERE -

Bl 4-21 Ak E P

ARy 2R RARSF

o g
— GIEEER

NDBI

y =0.0504x - 15.13
R?=0.6783

B R K)

B 4-22~2001 & 2% 18 pARGE» & RARS R

45



WS R R ABE

o REMH
— GRS

NDBI

y=0.0572x - 17.272
R?=0.7295

o REM
— RMEREAR

y =0.0497x - 14.722
R?=0.6492

46



NDBI

WS R R ABE

o REMH
— GRS

y =0.0438x - 13.504
R?=0.8392

R R R AR

L P8 *
2 2

302

o REM
— RMEREAR

y =0.0631x - 19.029
2 _
B R (K R*=0.6895

 4- 4

N
=

2# 127 6P

47



RS R R ABE W

NDBI

& FREEH
— MR

y = 0.0401x - 12.335
R2=0.7847
B A K)

Bl 4-27~ Bl 4-22 > 2% 2003 & 8 * 27
46 % s ¥ REBETHEL

GIL R ERRS o d [l 4-28 SRR B AT Bl F4-29.5 Bl 4-34 L RIS BT T F RIS

=R
HWYERAS G FAPEORE B RF S AERTPERT 8 S B R

FOE R BRI o o S A L) B R AT AT Y > TN R B R M G

-

| = S
10175 25 325 40

Bl 4-28~ B R A F B(K)* S E LR o R

48



B 4-30~ F® 4-29> 25 2001 & 12 % 3 p

49



2002 £ 8 7 24 p

¥
-

e

B 4-32 ~ I+ §] 4-29 »

50



lly ~<weih -~

s

2003 # 8 » 27 p

¥
-

e

B 4-34 - F § 4-29 »

51



B 4-35 - [ HEPZF

N3 \ [/ =1
7 & B Y B FEE R A [
296
5 L 2 L 2 00 o
> ® o * o o
294 ° :’ *
< 293 :“
A
EH 292 * ¢
o0 L
291 O
* e o
290 S
289 ¢ e
0 0.2 0.4 0.6 0.8 1
e

Bl4-36 ~ i§ & kR AT B

Fl4-35 S IEBERRE > LB ARERL L Rk J TERER TG 0 b
PRER FHAERRAMLA A o md B 4360 FHER > FEBE L 045 1T RS
R P RBEARAETE 0 £ 0450 B REHE R E A 0 DA R A

CEELAHEF LRI AT ARBRBLF ARALRERY Hio

52



47 QR LT E

2,

AT AV L RRARA TR RIEEOE IR A TR T BEEAG RN A2

p

B R K o Mow 5E 4 R chiifu 2002 & 8

F TS

THFRAZFREARARLER 1~

24 p enE X Fifeo 1995 B 3-18~M) 3-21 ¢t b A k2 R AR el d @ B 4R 4- 37

]
TB4-40 AR B BN ARG LA BT A ER L ER) P B L ER]

BLiw 2 B4ofl 4-41 0 P BRI A F T & LTk 2 Barke R 2 B .

At LLE R B2 S e KT R T RT AL AF RSN T AR
i“",i;';}.’-fir‘}\’ilfg\?'&ﬁ'ﬁi “i:]-ﬁ"{g\}gj;yﬁ,ﬁi 41 o j\pi’ s Bt 2 Ve A B ,A\gqu,ﬁ

A3 \,J.ﬁ% Nr ““&Jl.‘fﬁ?ﬁ’\%du ’?i-ﬁ‘}\'\l'ﬁ'ﬁ_ﬁ_“ﬁ’g o gt oeb ?34&1.%3/}&% MR

wASF AR EE L ST o B RRHTE e B R A BN A LT 5 A Tk w o

i 4- 37 ~ 2001/02/18~2002/08/24 % &

53



] 4- 38 ~ 2001/12/03~2002/08/24 % &

] 4- 39 ~ 2002/01/04~2002/08/24 % &

54



] 4- 40 ~ 2002/12/06~2002/08/24 % &

d o UGER L 2 S e AT i M B AT AL A RIHA B A

N~
S
=

¥ Bk ALl B BTA i iR SRS R TR - VL Bl ¥ B
AL EEh B s BB (SRR 441 2 e d ) AR L EEE
(BB 2245 & oot B3 LB g L2 e (B A & LT o0 38 5 iR

FE AR BF AT AN -0 8 A ek d 0 B 4-41 F A BEREHREE ABL

4, S ? 5

FgE Y B RS R (ol 442 SRl 4-T 0 A TR ILA X enp
GO EEMEY R RERS P ofe B IR R A SR T 23R 21 0 L3

e e B e TR RARL R A 0 BT GE 01 R B A ALY ApiT o

55



Bl 4=4l~% R L o) R (=9 )R T H

Pointl po1nt?2

B 4-42 2 RRHRIF LERT LR

56



347 LEEd sie bER £ (C)

POINT1 v N o % # 2o LS EQ
20010218 | 295.34 294.2 292.6 293.2 293.2 293.3 2.04
20011203 | 298.1 297.4 296.4 296.6 295.6 296.5 1.6

20020104 | 293.1 290.9 289.3 289.7 289.2 289.775 3.325
20021206 | 299.3 296.7 297.2 296.6 296.9 296.85 2.45

20020824 | 297.9 299.3 297.1 297.9 298 298.075 -0.175

POINT2 AN [ o 2 A P i

20010218 | 296.4 295.3 293.7 294.8 294.2 294.5 1.9

20011203 | 296.8 295.9 296.3 296.7 295.4 296.075 0.725

20020104 292 290.4 290.7 290.9 289.7 290.425 1.575

20021206 | 297.2 296.7 296.9 296.8 295.7 296.525 0.675

20020824 | 297.5 298.8 296.6 297.1 297.5 297.5 0

POINT3 P i o 1 A 7 ol ie EN
20010218 | 296.4 293.2 293.1 294.2 292.1 293.15 3.25
20011203 | 297.8 294.8 295.1 296.5 296.4 295.7 2.1

20020104 | 294.9 289.2 290.8 290.4 290.3 290.175 4.725

20021206 | 298.6 295.4 295.5 296.2 295.8 295.725 2.875

20020824 | 2975 297.5 296.6 296.6 297.1 296.95 0.55

POINT4 | *® w % & % Ao e 2etia| i@

20010218 | 297.4 293.7 294.2 293.7 294.3 293.975 3.425

20011203 | 297.6 295.3 295.2 294.2 294.8 294.875 2.725

20020104 | 293.7 288.3 2915 288.5 289.3 289.4 4.3

20021206 | 298.6 PORNS *ToLwS 296 295.3 295.525 3.075

20020824 | 298.4 297.9 297.1 297.5 297.5 297.5 0.9
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% 5-1

- Landsat-8 ¥? Landsat-7 ;. £~ £ B 4178 %

Landsat-7 Landsat-8

Band Name Bandwidth (um) Resolution (m) Band Name Bandwidth (um) Resolution (m)
Band 1 Coastal 0.43-0.45 30
Band 1 Blue 0.45-0.52 30 Band 2 Blue 0.45-0.51 30
Band 2 Green 0.52 —0.60 30 Band 3 Green 0.53 -0.59 30
Band 3 Red 0.63 —0.69 30 Band 4 Red 0.64 —0.67 30
Band 4 NIR 0.77-0.90 30 Band 5 NIR 0.85-0.88 30
Band 5 SWIR'1 1.55-1.75 30 Band 6 SWIR 1 1.57 - 1.65 30
Band 7 SWIR 2 2.09-2.35 30 Band 7 SWIR 2 2.11-2.29 30
Band 8 Pan 0.52 -0.90 15 Band 8 Pan 0.50-0.68 15
Band 9 Cirrus 1.36-1.38 30
Band 6 TIR 10.40 -12.50 60 Band 10 TIRS 1 10.6 - 11.19 100
Band 11 TIRS 2 115-1251 100
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