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Evaluation of the Optimum Band When Estimate the Density
of Chlorophyll-a In Landsat ETM+ Image

A **

—

b

U

0})|

Choi, Seung Pil - Park, Jong Sun

Ytﬁd
i

B Akl AR ARG molol) SJoled 914 e olgshs ol AU sl
TS PR ol f11 MAOTAS) o e S A B A S B 2]
F2 sjtk o} Sistel IRt S AeU5) wwaa EYEN = o] ek yoiste A B}
o] 8 4 Slck w2 tle) apol ghs ARAIA et Ht g ofg51o] Landsa ETM+ 4%}
22 of= WME7} B2 el HeerIE WIS 9T L Au MEER £ 1Y 5 ARUAS
HQ HAMEE oA (B3-B4yB20]1L, Sioll Al (B2+BAYB3R o] wle] Akl zkzt 0-97477 0.98920]c.
webd] Landsat ETM+ QAARE olgsto] S22 55 B2} 4] of MES 29510 Agshe 2o] fa
ZEEREEE

A go] : FERTa % XS, Landsat ETM+

Abstract

Although it is more recommended to use satellite images for an accurate understanding of the natural environment
over a large area, what should proceed obtaining such satellite images is to make basic model equations based firmly
upon the on-land experiments and field experiments. It may be more accurate and objective to investigate correlations
between satellite images and actual water quality factors obtained for the same area. Thus, this study was conducted
in order to determined which band of Landsat ETM+ images is appropriate to estimate the density of chlorophyll-a
in a closed laboratory without atmospheric interference, using pure water and sea water. As a result of this study,
it was found that the best band that exhibited the highest degree of correlations among the compounded bands rated
(B3-B4)/B2 in pure water and (B2+B4)/B3 in sea water. The correlation coefficient here is 0.9747 and 0.9892
respectively. Thus, compounding this band can be quite useful for estimation density of Chlorophyll-a using Landsat
ETM+ image data.
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Spectral

radiometer

Name FieldSpec® Handheld
Spectral Range 325~1075nm
Sampling Interval 1.0nm @ 325 - 1075nm
Detectors 512 Channet

Input(Sight Angle)

Fixed 25° field of view.
Optional fiber optic and foreoptics available(1°, 10°)

Calibration

Wavelength, reflectance, radiance, irradiance.

Data Collection Rate(solar illumination)

0.7 spectra/second(solar illumination)

51445 S29F 20065 6F



Landsat ETM+ GAtoll4 E22%a & £4 Ae} HFW= B7} 65
F 2. §59) 53
N _ y/}uc}—ﬂ/\}
35 AR FAgE | FEUeMIAA | ANY Ak A U 4E
LELHF
28 712 | 100CFU/ml EAZ/100ml 0.5/ 10mg/l 10mg/t 500mg/l
HAE A& EAE EHE 0.8 0.3 97

2 ubg Ba aabee T8 39 vehygich
st S22Had) HErk Al ot B v
AR AT AT el Yo R ERNiAbg o]
= 24 o]48 5 Qe THsgE 1o
60nm g 760nm B2 QI JWEH
o u]ished Hg vpakRo] W, 700nm 2 800nm -
QVASt upAked o3k \Lom B Aol 2 7i

o

&

(o] )\

2 ¢ P=

I
1
30,
e

Landsat ETM+ A4} 80) sidsis e B3 whAh
9] BFPT S22 9a o) ek AEAE 31
AojA A AS, BAASG 18I o)of mhE FEEAL

a9 2. E3%=A

mlm

H# 30 et
Med Bguhilgst SRR FRAY WS
gz 119 40 YR ITh

0] A9 ZuRag] EIF gobdle] uet £%
2.3 M8 Zm} HARE Fo] £718He GRARS Holi Wb, sfiofAls
@9} gl glold SRR gad) B W] it FE2Wad) i 00547 mg/l oA EFUARE el &

¥

ARG S8 Astod AFgatck

13
I

0.014 s e - 0.014 [ ——
( Chiorophyt a (mg/ By 1 { Chiorophyli a (ma/ By
00124 P 6012 i °
- 00847
0.1083

0.010 e (.1640 § 0.010
3 02187 &
£ o0.008 T 3 0.008
I o
= 2
B o.008- g 0.006 |
g 0.004 & 0.004
o 7]
7]

0.002 0.002 4

0.000 T T T v v 1 0.000 T v Y v v Y

400 500 800 700 800 900 1000 400 500 600 700 800 900 1000
Wavelength(nm) Wavelength{nm)
2 ) A
e o<

a9 3 2R B Wi 2 Ay B g

E 3. Band2 A A%, 17 A 2 BEaA

72 g4 e
= deAe | sWAs | mEed | AmAs | SAAs | SEud
band1(450~520nm) 0.9000 0.0299 0.0014 0.7260 0.0138 0.0013
band2(520~600nm) 0.9630 0.0264 0.0007 0.9672 0.0200 0.0005
band3(630~690nm) 0.9417 0.0179 0.0006 0.9126 0.0138 0.0006
band4(750~900nm) 0.9738 0.0200 0.0005 0.8860 0.0116 0.0006

R 22 R ek



66 Hed -

0020

= Band!

Band1 00207
.
0018 | » E:GZ 00184 |« Band2
+ Bandd & Bands
oo | | pancy g %011, Bands
§ 0014 é 00144
00124 & o012
g 00104 B
=0 . . M < 0010 . .
£ o0 . . “ g o) . . . L]
§ 0.606 4 I . v v & 0.006 - * v
& a : v .
0cos4 2 v 0.004 4 v
o024 7 oooz{
a 000
000 o085 G0 045 o 0 000 005 010 05 om 025
Chiorophyli a (mgh) Chiorophytt a (mg/t)
A =] A~
g a4
a9 4. e Babggs 222%a RS WA
A =] EolE & o] ji o =) =
%9} u|mate] Bolgt WAMS Hed oS Aol 3. 38 Ty}

THE Si0) AL WALl G 7IAA ol
e RofZrh Hzherh

T4 WY 23 O A4
SR = 29
] — ~ L H]_TY_
715y A
Fband, |
Hjand]. 2
Roand, — Roand,
Tand, T Foand, 12
Roand,
Toand, + Roand, 36 i=1~4
-
Rvand, + Roand, U
R R ———— R 36 K=1~4
Roand,
Roand,
T 24
Roand, — Rband,
Fvand, — Roand,
— e 24
ndk

3.1 E7} e
wR2g A ()7 Zo) sk At 2 ol &
sfo] B2l 2R asle] JUWAS Toioh

Chlorophyll(mg/l) = AX+ B 0))

o714 A A
B: 24

X: 5H¥s

6714 ERE JRom slo] BUESS| JREYE
B} shpos Y4 71Ergd ve wed 23
o o5t Ao T 40 ViRt

3.2 "7t #at

Z2 29y Lol AN 2 EYHseE $9
A AAISTE 09600 o) Ele 3k FollAl 2709 est
37j9] MES o83 S BAXEE 44 £ 5,

5 270 WE 2HE olf SRS ul FALZAITAS 09600 o)

78 =495 ATAZR) EEEE0) Au() Fo52P
B4/B3 0.9694 1.1002 0.6484 0.0064
(B3-B4)B3 -0.9694 -1.1002 03516 0.0064
(B4-B3)/(B4+B3) 0.9691 0.7079 02110 0.0065
(B3-B4)/(B4+B3) -0.9691 -0.7079 02110 0.0065
= B3/(B3+B4) -0.9691 -0.3540 0.6055 0.0065
B4/(B3+B4) 0.9691 03540 0.3945 0.0065
B3/B4 -0.9680 -1.9086 1.5270 0.0069
(B3+B4)/B4 -0.9680 -1.9086 2.5270 0.0069
(B3-B4)/B4 -0.9680 -1.9086 0.5270 0.0069

A i

F144 $257 20065 6



Landsat ETM+ Ao Zaauy =r 2440 =W Bt 67

RN —

6. 37 M= 2FE o)F FHE W SARAZ(HEAS 0.9600 ©4)

2 ENRX) HEARR) 39 A%) 2(b) Selpep
@5 (B3-B4)/B2 -0.9747 -1.0551 0.3110 0.0043
(B2+B4)/B3 0.9892 0.9322 1.7671 0.0014
GRS B3/(B2+B4) -0.9853 -0.2698 0.5654 0.0021
B4/(B1-B3) 0.9613 136.9790 -7.9120 0.0091
7. 22299 Suwsh] U vAE 2o|
2223 5% (mg)
Egwa 0 0.0547 0.1093 0.1640 0.2187
g B2-(B3-B4) 0.0027 0.0045 0.0065 0.0084 0.0086
e B3-(B2+B4) 0.0026 0.0042 0.0028 0.0034 0.0044
0.010- ' 0.010+
0.008 4 Sﬂlggvh)dl a (mg/ b Pl 0009 |Chia =€ (mg /1Y
00084 | —e— 00547 /‘/ B} 0.008 'M:"gx)sw
Q s 01083
£ 00074 g § 0.007 4 | —v—0.1640
g & « 02187
é 0.008 - - ;g 0.0064 - ARG —
® 0.0054 T 0.005
E o004+ - T 0004+
3‘; 0.003 2 0003
@
0.002 0,002
0.001 0.001 4
0.000 : r 0.000 . .
B3-B4 B2 B2+B4 B3
4~(Band3-Band4 2 Band2) 3l)4=(Band2+Band4 3l Band3)
a9 5 22a%] S5 Wi G2 We 23 W
E 6] YeERisick %, 84 mRoA] 0.01 T A2 PEAE o122 9%

27 W= 2§ A9, Yool i Band3s} Band4 )
z3lo g o]Zo0]zl B4/B3, (B3-B4yB3o|x] 22 FHa 5
w9k} JRAGT} 096942 713 A vt wh)
siaol i BYB29] £7Y 1 22 srotel A
BAS7 08411 w5 WA vhestrlol ol HA/a}
A) SRSYeE 30 WS 2349 A9, TP B HUAAS
el & wpol A (B3-BAYB20|TL olue] Az
09747, Sherell A= (B2+BAYBIZ o|me] A4
098922 u|mA A Uebith

W ©5o) A9 E 3014 Bandde] T WERHS AL
8519 o) ATASL 097382 0= 23]
Tk 2h 09694 Rk | repsi

N 9 27), 3 W) 23 % kY B AR
AT 2ol HAWEL ol H (B3-BAYB2HT S0l
A (B2+B4yB3 £ ouje] AAls7| 2Hz} 0.9747, 0.9892
2 e,

o] A% AFpio] dSHE A FrEPl

ool Alg=g HolErha Yz

el sjgroll A ERHSe} SRR Fo] WSt
0g 7b B AR 2l el dAE
a8 sof vehiiet. 1 ols WHERSE Fofl A A
AL 7P 2 BYRS FollA BAbe 2Eef wha
& Aol& el Zlo] & 70|t

Gol A Z22 a0l Fevt FR weh e
o] uhapgAto] gro] HAh F7lsks BFE Wolal Sl
AL & 4= ok 2T el ol AR oR
ZR2a0) FErt 71 weh AR o] el A
2 2718l ZEES HolATh 0.0547(mg/l)FZolM
ojgt Wt HojFi vk

~

2 £

Landsat ETM+ GAIRIZ oA 4ol FR2Haol &
52 24817] 9ste) AWE HAMES 3 A o

CE by R R T



68 22

e
tlo
Bl
0
32
T

=2 .

AR, HE 23 F 7P w2 AHAE B2 W
E= 370 = 231 gaeollA] (B3-B4)/B20] 1L, 3=
A (B2+B4YB3 R o|wfQ] AFA7} 2k 0.9747, 0.9892
0|2 & Landsat ETM+ $JQGAR RS o] Q3o Zaa
Ya T F7} A o] WEE 23610 AFLEH=: #o] &
5 Zow Yzt

A, @59 739 BanddThe AME3IGLS wio] Al
7F 097382 3WM=9] 23 713 &2 AA ¢
097473 2 Ro|7} ¢lonE er B} A| BanddThe:
g8t fad Aoz g

AR, Eot sl 22 = 2HA] R
o MEZYo] AR thachs A & £ AUt FF
o] 7S Landsat ETM+ X GARIE ] 283t =)
Bk "ert ok yzEch

HAlel 2

= A7e AGAEEAA Tk Adsldeip
HaAlE ] 2ol &3 APyt o] A=Y

F 1448 58257 20064 6H

£
i
(.._>l:

o2

. 3G, 0124, 199, 2AYS AIERFe| MY ¥ HE, L2

£5/5] 1995HE BI£EHE S =2E)), ESEE], pp, 548-551,

. ZUEHAL 1097, LANDSAT TM FATIES 0I5} S5 & B}

of 3 7 U=ty BAL SRl=R, TEEtW, pp, 1151,

. RRAMESE, 1984, 36 & WM E T —LEIFIM o 2558 & /&

A—, S, pp. 79-81,

. ZFE, 1994, T4 RV A 7 UE B RITE O KERE,

FRAY E—t L7 B FUENEHEEER
S, A ® Dk JEE, A, pp. 17-20,

. TEEPH ), MAokiE s, Wik, RIE—, BERS,

HF, i, L= #8, 1999, SPOT/HRV 7 R 12 &
LT ERDEITE 7 v T 4 LaRESHOMERE
AARYVELR>I 7 5K 19-2 pp, 20-36.

. Makarewicz, J. C., 1993, A lakewide comparison of zoo—

plankton biomass and its species composition in Lake Erie,
1983~1987, Great Lake Res, 19(2). pp. 275-290.

. Mallin, M, A, and H, W, Parel, 1994, Planktonic trophic

transfer in an estuary: seasonal, diel, and community structrue
effects. £cology, 78(8), pp. 2168-2185



