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Trial to visualize the distribution and seasonal variation of ALB-measurable areas estimated

from remotely sensed diffused attenuation coefficient data’

Haruka OGAWA *', Hiroyuki YAMANO**, and Masanao SUMIYOSHI**

Abstract

Efficient Airborne Lidar Bathymetry (ALB) surveys involve elaborate prior adjustments and operation

planning processes based on a consideration of various relevant conditions. We attempted to visualize the

distribution and its seasonal variation of the ALB measurable areas around Japan using a remotely sensed

dataset of diffused attenuation coefficients, which represents the optical characteristics of the seawater, to

help reduce the burden of the operation planning. The results showed that the maximum measurable

depth at a certain spot seasonally varies and, subsequently, the distribution of the measurable areas varies

as well. The estimated maximum penetration depths have proved to make a useful index for operation

planning, while its future verification is required.
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Table 1. Correspondence table of diffused attenuation
coefficients between 490 nm and 532 nm
created by Dr. Viktor Feygels.
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Kdago(m™) Kdsz2(m™)
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0.100 0.106
0.110 0.113
0.120 0.120
0.130 0.126
0.140 0.133
0.150 0.140
0.160 0.147
0.170 0.154
0.180 0.160
0.190 0.167
0.200 0.174
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Fig. 1. Distribution map of the statistical average value

of the diffused attenuation coefficient at a

wavelength of 490 nm acquired by MODerate

resolution Imaging Spectroradiometer
(MODIS) onboard the Aqua.
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Seasonal distribution maps of the diffused
attenuation coefficient at a wavelength of 490
nm acquired by MODIS onboard the Aqua: (a)
spring, (b) summer, (c) autumn, and (d) winter.



27 00N

24" 00N

. EKI'N ar FD’N 45" Jﬂﬂ'N

6" m

33" 00N

o JUﬂ'N

Trial to visualize the distribution and seasonal variation of ALB-measurable areas estimated

from remotely sensed diffused attenuation coefficient data

1200 O0°E 132" O0E 128" OOE 138" OOE 1410 DOE 1440 DOE 147 0OE

47 00N

36" 00N W 00N

33" 00N

A
A
Kdggom)
w 4.37184

W 00N

2T 00N

0.0501815

24" 00N

1200 00°E 1327 00°E 138" 00 138" O0°E 1417 O0°E 1447 O0TE 147 00E

1200 O0°E 13" O0E 128" OOE 138" OO'E 1410 DOE 1440 DOE 147 00E

& |

a2 DON

" 00N

36 00N

33" 00N

W 00N

" 00N

| Kdgoo(m?)

w 4.37184

. 0.0501815
e

1200 00°E 1327 00°E 138" 00 138" O0°E 1417 O0°E 1447 O0TE 147 00E

24" 00N

. M ERBIE 2R Aqua ICHE R S T 5 MODIS

2 &) B & 72 iR 490 nm o 35 HE B4R B
DFEHiGAR: (a) F GH21H256H 20
H), ) E GH21H»59H2H), (¢
kK OH21H22512H20H), (@ % (12 H
21 HA»53H20 H).

128" 'U‘D"E 1az” 'O‘D"E 135" I1J|J'E 138" I|J‘|]'E 141" Il]'l]'E 144" Il]'l]'E 147" Il]'EI'E

e,

36" 00°N
36" 00°N

33" 00N
33" 00N

27 0N a0" 00N
30" 00N

277 00N

24 00N
47 D0°N

H

129" 00"E 132" O0E 135" O'E 138" O0'E 141" O0'E 144" OO'E

Fig.3. Maximum penetration depth (Dmax)
distribution map acquired using the Deep
Channel of airborne LIDAR system CZMIL.

K3 #zElL—%—ilz AT A CZMIL ® Deep

Channel % i [ L 72356 O MG K (Dmax)
vaxiile

WIZ, Dmax DG iED1-5& LT, Fig. 4
12 2.3.4 THIZFLH L 72 ik TR D 72 Kdyy, D FERF
SEGfE D SR D 72 CZMIL % W 72 fiZ8 L — ¥ —
P TR T BE 22 MRS B 1T B Dmax O 45 &
AT, TORNZE - T, FEBBITHIZEL —F—lE
AT 12 E OZ OH RN BT B WHRRA ARG &
RGP BRI A HETH S, Fy M s
FOR STV 5 3L 2E L — 5 — & Tl & 28
Fhinig & HE SNWRTH Y, Fy botid
ZOHEIZBIT S Dmax IZHHGE L TWwW A, X2
5, WiERLEWIZHE W T Dmax 13/ S W E I
HHZEDNDDNDL.

_33_



Haruka OGAWA, Hiroyuki YAMANO, and Masanao SUMIYOSHI

141* ln'e“E 1447 Iaru": 147" Iim"i 135" 00"E 138" 00E 141" O0E
E =
= LS
-3 2
=z =
3 5
] B
= =z
= =
=5 =1
i ¥
.Z =z
El E
Zz Z
= L2
M am
g < g
&1 0 100 200 [°
8 — KM | ?
141" DD'E 144" ODE 147" 00°E P 0 TTUE T o
128" 00°E 132" 00°E 135" 0O°E 123" O0E 126" 0OE 128" 00°E
ey (d) #
4
’
L] 5
=z =z
= LS z = Q% E
B ¥ & 5" LS
) AR )
-
R '-
.. 7
. 5 g W . D
£ & Z = -4 -
= e T B 5 s
B Eﬁ S 2) B <] 4" L
Y e 5 . i~
0% v*‘y
e e
&N B ¢
P : .
& g § R t ‘@ R
-
z 04 = Q‘d_ »
= = Dmax - = :' Dmax - ':
i . m Y & m -5
’ - -
L M oom =oom
0 100 200 0 100 200
< T T
120° 00°E 132° 00°E 135* 00°E 123° 00°E 126° 00°E 120° 00"E

Fig. 4. Dmax distribution maps in the areas where CZMIL can penetrate: (a) Hokkaido, (b) Eastern Japan, (c)
Western Japan, and (d) Nansei Islands.
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Fig. 6. Seasonal changes of CZMIL measurable areas around Soya District: (a) Superimposed map of seasonal
measurable areas, (b) Dmax distribution map in summer, and (c¢) in winter.
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Fig. 7. Seasonal changes of CZMIL measurable areas off the coast of Miyagi Prefecture: (a) Superimposed map of
seasonal measurable areas, (b) Dmax distribution map in summer, and (c) in spring.
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measurable areas, (b) Dmax distribution map in summer, and (c) in winter.
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Table 2. Comparison table between maximum

Fig.9. Superimposed map of measured depths by

Dmax around Miyako Island.
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Trial to visualize the distribution and seasonal variation of ALB-measurable areas estimated

from remotely sensed diffused attenuation coefficient data
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