' g (remote sensing)

100 I
(synoptic observation)

(satellite remote sensing)
(electromagnetic radiation = EMR)
! (K)
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’ EVR

3.1 . (electromagnetic spectrum)

04 05 06 07 (pm)

uv| 8| § | p [Refiected
3 5 = | infrared
Visible
) {1mm) (1m)
Wevzizngth (um)  107% 10°° 107* 107 1072 107" 100 102 100 10* 10° 10° 10" 10°  10° Wavelength (uml
\ , R 0 i’/q
1 AX

RS
—

3.1 ( Lillesand Kiefer, 1979 )
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<spectrum)
' (A mbe A mBX
A mBx «
1 +la 1 (a 1+ |
EVR . Passive remote sensing

}  tsensor)
? Active remote sensing

(i 3.2)
Passive remote ~sensing
MR
EVR EVR
) EVR
EVR (reflect)

dsorb t it
(adsorb) L | = . (transmit)

£\ 07 ,]j.E[.!].\/]R 1 ' « 1 |

§

0
A spectral — signature | spectral
signature
g‘c | 1 1 B u A
(spectral
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reflectance curve) 3.3 spectral signature
\ - specral signature
7 signature
1
2 0
01 0 1"
L. (space segment)
il 2" *Vva 1 11 o~
* V g A
2, N (ground segment)
0 37 B o1 ey RNN |

(computer compatible tapes, CCT)

Landsat

Landsat
(National ~ Aeronautics and  Space
Administration,  NASA) Landsat
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( Lillesand Kiefer, 1979 )
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3 NASA ili ]* NOAA (National Oceanographic and

Atmospheric  Administration) Landsat
polar orbit 3
18 | Landsat 1,2 3 16
V Lanqsat 4 5 01
37 ( . 2527)  Landsat
3]
L F3V (Return Bea{n Vidicon) camera
2. (Multispectral Scanner, MSY)
3, M- (Thematic Mapper)
fir MSS ™ MSS
I b
4 ( 3 MSS
(resolution) | 80 Cov11 |
80 x 80 ™
(radiance level) (band) T
( 3.1) ™ MSS
¢ . 11 | B 1 1B |1
1 A ]

; (resolution)
30 ( band o 120 )
30 X 30 (pixel size)
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3.1

MSS
0.5

0.6

0.7

0.6 -

«

.Mn)

- 0.6

- 0.7

- 0.6

1.1

MSS IM

(near-infared)

(near-infared)
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10,45
Ry
3 0,63
4 0.76 -
5 155 -
6 1040 -
I 503 -

tlttm)
- (.52
L 1
- (.50
- 0,59
0.90
(near-infared)
(biomass)
L.75
(near-middle IR)
(t
12.50
(thermal 1R) (soil moisture)
2,35 1

(middle IR)

62



Landsat 4 5 705
99 14
M "path" , path
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.
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path row
3.4 !
MS5 ™
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( Landsat
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?
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sensor |
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row
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LANDSAT 4/5 COVERAGE OF THAILAND

129 128
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e

1
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3.4 Landsat 4
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2 Landsat 1 5
A Landsat 1 A I 2515
idm  Landsat
Landsat
ff Landsat
(
(correlation) sea truth. Charlton (1980)

( 4

sea truth

(yellow substance) gtironi
(calibration)

Landsat

Landsat

upwelling
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0.5 - 0.6 0.6 - 0.7 (Szefcielda, 1988)

Klemas (1973) -
(natural  tracer) ERTS-L
(Landaat-]) MS  band 5 (0.6 - 0.7 )
(contrast) '
colour density slicing

ERTS-1
Anderson et al. (1973) Cook  Alaska
, ERTS-L  MS5  band 4 5
(information)
| ® 1

041, 1 I

Hunter (1973)

Mexico
plume

resuspension

Ritchie et al. (1976) (reflection)

(incidence) 700 - 800

M ississipi 6

. 1973 1974 linear regression
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Rouse and Coleman (1976)

*'1

MississiPl 1 L
| Landsat
TV [
Luisiana
Welfay (1978) .
Landsat 5
Croatan Pamlic Carolina
Robinson and Srisaengthong (L981) Landsat
MSS S0l
sea truth
Landsat MSS
Landsat MSS
Rao, Nair and Raju (1985)

Kerala

10”7
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Landsat MSS

ol -

Donoghue  and  Shennan  (1987)
Landsat T™ fl. . 1984 ? Wash
Landsat ™™ "
intertidal | hand 2, 3, 4
iHtertidal
Delu and  Shouren (1989) ,
Mingjiang-
™ 1975 no 1987
MSS ™ band 3
sea truth 3
R(MSS 5) = 0.05058 + 0,042L leg ()
R(TM 3) = 0506081 + 0.0612 log ()
L
186 /
) §
Nava, Hansom and Curran (1989)
|
1
I ]
«
0.98
(visible)

0.8)

(0.98)
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stumpf and  Pennock (1989
» I
Delaware
RX) = Yo *(A )
(A ) + a (A )/
I a#(A)+ &A)
a (\ ) a(A) +a™( A )d+as))
Y = 0.18 < »

a 0
b - ) »I 1(dackscatter)
. P ,
.

sea truth
3.5

50 /

(2522)JJ Landsat
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Ratio)
| [

(Decision  Tree Algorithm)

MLR
DTA L
L
Narasiffihan  (1984)
Landsat
regression

10

(2525)
Landsat
MR (Maximum Likelihood

® pixel , DTA
!
(decision tree)

]
multiple linear-

v 1o (2528)



Kovantanafcul — (1986)
Landsat
qualitative quantitative

0.95

0.6 - 0.7

(qualitative)

»

» . ]1
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12 (visible spectrum)

' m ' t

« - - (Maul, 1985)

04 - 05 0,6 - 0.7
| 0 f
0.1 |
czes  (Coastal Zone Colour Scanner)
CZCS T band 5
band !
Uibricht  and ~ Horstmann (1980)
bloom Baltic
Landsat MS5
(eddy)
Una, Sugehara and Hayakawa (1980)
spectrum
MSS (sea truth)

I iut1 . ey *
MSS sea truth

12



Hojerslev (1981)
euphotic  zone

algorithms signal ratio channel
NIMBUS-7 (CZCY) !
(phaeoph.ytin-a) 1

CZCS
(yellow substance)
Pingree  (1984) CZCS Synthetic
Aperture  Radar ! Biscay,
Celtic
- X Biscay (eddies), fiSU
*
Biscay upwelling
(tidal fronts)
Lin Borstad and Gower (1984)
(0,72 0.69 )
L)
Yentsch (1984 CZCS
» 0* ’ J
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Carder et al. (1986 X
; CZCS
sea truth | 0.44
pigment :
Mexico l
J t 1V a a .
» plgment

Barale (1987)  *1

LI N 7,V afl

CZCS ! (large-scale)
(high-resoluticn) 0.49
CaiiTornia il au sea-truth

Barale and Trees (1987)

CZCS
Fufcushima.  Hiramatsu and Sungimori (1987)
CZCS ( : <)
3 sea-truth
5
0.1-5 |

coccolithophorids



) Stum  (1987)
. : Adriatic

I CZCS

Bricaud, Morel ~and Andre (1987)I 1

4 , meb0scale
Mauritanian . CZ08
(spatial)
) (biomass) =
2 l
Dupouy and  Demarcq  (1987)
seston 3 I upwslling
CZCSI NIMBUS-7
A a1
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(productivity)

v A

(decomposition)

1
upwelling

1
(temporal)

»

Africa
. 1984

Maynard, Barale and Svejkovsky (1987)

L
1979 1980

Alaska
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band 1 (433-453
)

0.67
1980)

czCcs (false color images)

), 2 (510-530 ) 4 (660-580

* 2 1
Yukon
Sathyendranath, Prieur and Morel (1983) !

*1 1 A 4

52 55

(Szekielda,
0 0 12 u 1
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1l Landsat 5 full
scene path i 130 row i 53
¥ )
Landsat 5
) 10,00 . 16 , 6250 hpi
hand 1, 2, 3 o -
M9
4 2
! 5 2531
( )
b 2531
19 2532
28 2531

41 3.2
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3.2
1
() < ) ()
0 3 +? HV - 1 3.5
b 3 + 4 HV - 3 2.8
23 3 + 1 HV - 1 4.1
13 32 $ 3 HY + 1 3.0
2, I ' Landsat ™

(image processing)

2.1 Pre-processing
Landsat l

2.1.1 (radiometric

correction) ( )

(filtering)
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2.1.2 - (geometric
correction)

UM (Universal Transverse Mercator)
GCP5 (ground control paints)

L = 31l+aE+aN
P = b+DbhE+bhaN
fe L scan line number
P pixel number
E
N
- 0
E
2.1.3
(- 3.)
2.1.4

band 4 (0.75-0.90 ) band fi
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* g«

full scene
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band 1, 2

0 -

2.1.4.1 histrogram
band 4 L, T2 peak
£ Il a i n i
| ('
3
2.1.4.2

295

2.2 Processing

2.2.1

contrast stretch

(band)

(image display)

CCT
|
pixel
band

§
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1.6)

band 1,

band



3.5 histogram
hand 1, 2» 3
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2531
293 1
2531
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55 (0 - 255)
(brightness)

2.2.3

histrogram

de%sity slicing) . 3.1

slicing band 1, 2
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, band
3 band 3

(image enhancement)

(colour

- 3,10 ’ colour density
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colour density slicing
foR2a!
. hand 1
band 2
band 3
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band 1

52 -
7 -
65 -
90 -

colour density slicing

79
64
69
9%

hand 1

5

87

. 2531



band 2

20 -
3 -
41 -
44 -

colour density slicing

37
40
43
49

I band 2

0

5

88

. 2531



band 3

20 -

3l

colour density slicing

30

- 37
38 -
46 -

45
56

hand 3

5

2531
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R colour density slicing'
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band 1
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band 1
6 - 91
0 . a
100 - 103 b
04 - 108
1 - 11
105 - 1% L

colour density slicing band 1 ' 6 1L . 2531
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20 -

41

45 -
49 -
5 -

colour density slicing

40
4
iB
51
60

hand 2

6

2531



band 3

10 -
45 -
ol -
5 -
6l -

colour density slicing

44
50
5
60
12

hand 3

6
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* 2531
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12345678
RGBYN

band 1
65 - 96
97 - 99
100 - 102
103 - 112
13 - 120

colour density slicing band 1 : 28 (. 2531
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12345678 -
RGBYNC

band 2
%5 - 3
0 -4
TR s
il °
5 - 57
- 5

, colour density slicing band 2 : 28 . 2531
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10 -
40 -
43 -
48 -
5 -
66 -

colour density slicing

39
42
47
59
65
75

hand 3

28

97

. 2531
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colour density slicing
9 . 2532
band 1
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band 3
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band 1

54
it
75
81

colour density slicing

70
74
80
90

hand 1

19

ifl.

99

2532



band 2

1§ -
20 -
3 -
3 -

colour density slicing

25
32
3
45

band 2

al

a

19

100

. 2532
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2 -
3 -
38 -
45 -
49 -

colour density slicing

i
37
45
48
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hand 3

19
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! (false colour composite) band 2, 3
4 |
. contrast streteh
| 1v | I |
3.1 - 3.4
d 4 0s 1 0 1
< )
(feand It 2 ) ih
colour density slicing hand (3.7 3.8, 3.9
3.10 310, 3.1, 3.13 3.14 )

colour

»

density slicing

| | 4 111

! 4 14
jnt d 14 4 A |

colour density slicing
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V- Landsat ™
Landsat
(spatial observation.)

7
secchi disc VI
colour density slicing
band
§ 3.10 )
3.9
Aol . [Crud 1 ] 11
5
] i\
0.5 - 07 |
band 3 ™ I
band 3
3.7 3.3 3.1 )
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3.7, 3.8

(Klemas, 1973)
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