MRS

M AR 7 45 58 5 A 24E 3 H 19 H

REPORT OF HYDROGRAPHIC AND OCEANOGRAPHIC RESEARCHES No.58 March 2020

The IHO-IOC GEBCO Cook Book (2317 % Chart Adequacy @
Al T - HARR I B0 A @B & s K oE)

NI B

ARG, R BE",

Fo N

Chart Adequacy evaluation method in ”The IHO-IOC GEBCO Cook Book™ : Improvements in

towards the use of this method and its application example in the coastal waters of Japan "

Haruka OGAWA *', Takafumi HASHIMOTO™', Masanao SUMIYOSHI*', and Hirokazu MORI**

Abstract

Evaluation of survey priorities is crucial for hydrographic surveys, which is required to ensure the safety

of navigation under limited survey resources. In this study, we introduce the “Nautical Chart Adequacy

Evaluation Procedure” proposed by Klemm et al. (2016), which that considers multiple factors such as the

sounding depth, vessel traffic, hydrographic characteristics, and bathymetric difference. We apply this

method to the waters around Japan as a trial and discuss the possibility of its effective utilization.
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September 2018 IHO Publication B-11

10C Manuals and Guides, 63

Fig. 1. The IHO-IOC GEBCO Cook Book (taken from
the International Hydrographic Organization,
Intergovernmental Oceanographic Commission
(2018)).

1. THO-IOC GEBCO Cook Book (International

Hydrographic Organization, Intergovernmental
Oceanographic Commission (2018) X 1).

7z, NCAE 5 X @ 7 Ml 72 F I i GEBCO Cook
Book (IHO and IOC, 2018; Fig. 1) M4 14 ¥I25
WENTBY, GISY 7 b7 =7 ® ArcMap % fii
M LT, ZROKE, iz, KEOmEN
H, KEEMOKFEL A ¥ — 12DV TR %17
vy, Chart Adequacy & \» 9 #8415 % ¥ Mlib§ % 7
ot ApGEENTw5b (Fig. 2).

AWfgECTix, GEBCO Cook Book #5 14 # (23
N Twb NCAE i & % Chart Adequacy
DFHIITEZ AL, HARDM RSB %8
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2 GEBCO Cook Book £ 14 & NCAE AR D
B
GEBCO Cook Book & &, #EHIEXIMEEICE
TLEMGHETH Y, EBKEERE (IHO) &
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O[T T Y 27 b THDHEMR ORI X
#% 479 GEBCO (GEneral Bathymetric Chart of

T

V.T. (0,1) H.C. (1-9) B.D. (0,10)

Reference Surface (1 -

Fig. 2. Conceptual diagram of the Nautical Chart
Adequacy Evaluation Procedure (taken from
the International Hydrographic Organization,
Intergovernmental Oceanographic Commission
(2018)).

[X] 2. The Nautical Chart Adequacy Evaluation
Procedure (NCAE /3) D8 (International
Hydrographic Organization, Intergovernmental
Oceanographic Commission (2018) X ).
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Landsat8 o [ {5 % K [E # Z i A1 (USGS : The
United States Geological Survey) O™ = 7% £ b
Earth Explorer (USGS online : https://
earthexplorer.usgs.gov/) "6 %7 > a— K9 5%,
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N7 E T, WHDE SR D 9 DD N~
FEFot =2 HFHINL T,

2.2.3  fiANAC

AN AC A B9 5 720 12 BRI ER I 2 1
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T 5. KREREFEKRST (NOAA : National
Oceanic and Atmospheric Administration) @7 =
7 4% A b Marine Cadastre.gov (NOAA and the
U.S. Department of the Interior's Bureau of Ocean
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UIML 2520 D% 4 ' — ¥ D AIS 5D AT
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ik ERE TV AL XL,
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T8 T 2 UED D B.

2.4 KFERZEIEL 1+ — (Bathymetric Difference :
BD) DYERL

SDB & BT OKIRDOZEIZHEITE, K& %
KEZACD b B e T 720D LAV —%
e 3 4. 73, SDB OH T, Stumpf et
al. (2003) ®FIET, THEH LN Y FOfE
FREH W E T LT AAICEY), —Ho¥
FOKEE & i ORI BIRAA 6, KEZHRY
WZHEE T % ik THAH. SDBH L, EXIAKEE
EHBL, WXKEE XD SRR E T8 TH
LAY TV &2EKT A, €LT, KEEIIKE
W) 71210, Foftiox) 7120 % fH5- L BD
LAY =525, ZoOB EmiyRkERIPiRS
NTORWOHHE T L I2HMEE ED L LEND
5.

25 fRAAZEEL 1V — (Vessel Traffic : VT)
DIERK

AIS Track Builder ZfiH L C, AIS1&#t% csv
77 AN SR, RIS i O R
ZFHEL, 0.0044 # /m*/ 4 LL L OMA O RLAT A
HBHMWRTY) v F (KL A Y —blE [k 30 m
FUy FET5) 121, wilEgs) v FIi20 %
ANTVT LAY —¢75%.

26 KREHMAME L A1 ¥ — (Hydrographic
Characteristics : HC) MD{ERE

Wy, WEFE, WEEio Ly ¥
RS 7 ) v FIEIKEEERO a2 23 8 5i
ARETH. ALAY—bMLTEEEI0OmM 7Y v
Fed5 REOMEZITEL, EZ1TE
3. KE® ENC ® M_QUAL & Il & B 4 4F H,
WA T4EH, S57 TECSOU codes (filiTFi),
CATZOC (CATegory of Zone of Confidence in
data) 2SRL#INTBY, NI HEZBF (T Table
105 7 RICHSEHC ZFHTANL, HC
LAY —%ENT 5.
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Table 1. Rank table for Hydrographic Characteristics
(HC) (taken from the International Hydrographic
Organization, Intergovernmental Oceanographic
Commission (2018) ). The rank of HC is classified
by bottom coverage, survey date, and methods
of surveying.

F 1. KEBH®MNE (HC) ©F » 27 % (International
Hydrographic Organization, Intergovernmental
Oceanographic Commission (2018) X © ). il
wD AN JEAER, ROHEREARICE D,

HC Oz 5H 5 5.
Bottom coverage Survey Date Technology Rank
No bottom coverage -- -- 9
Partial bottom coverage Pre-1975 Leadline 9
Partial bottom coverage Pre-1975 SBES 8
Partial bottom coverage Pre-1990 SBES 8
Partial bottom coverage Pre-1990 MBES 7
Partial bottom coverage Pre-2000 SBES 7
Partial bottom coverage Pre-2000 MBES/ALB 6
Partial bottom coverage Post-2000 SBES 6
Partial bottom coverage Post-2000 MBES/ALB S
Full bottom coverage Pre-1975 Leadline 5
Full bottom coverage Pre-1975 SBES 4
Full bottom coverage Pre-1990 SBES 4
Full bottom coverage Pre-1990 MBES 3
Full bottom coverage Pre-2000 SBES 3
Full bottom coverage Pre-2000 MBES/ALB 2
Full bottom coverage Post-2000 SBES 2
Full bottom coverage Post-2000 MBES/ALB 1

2.7 Chart Adequacy D EF{f

2375 26 TEK L72RS, BD, VI, HC ®
FLAv—%2fHL, X (1) TLAY—EAEL
119 (Fig.2).

VT+ (HC+ BD)

CA=

RS

NCAE H&TlE, TOLA XY —iHFIZ L - TH
L7z CADORELD 05 LLETH 5 igIcOWT
&, KB E OB NS WS TH 5. .

X5, MR EEND DM (V=1L &
N7zigg) o9 %, KEEHEOELMEMA L D &
WHEI & H S 5 7212, Table 2 1I2fEvy, &7
)y FERSHT 5.

Zoklk, & 2) 2XoT, MHEEEDLD D
MR TG LM s n-EEE, X Q) T, &
AN B 5 Rl N L 7 e B [ Ry (W13
BoH&GZEEL, BXNEEROWED ) bRY4T
»BHUHEOE G ZFT 5. X (2) K 3) @
[1 X Table 2 1235WTC CAZHSHL2k0Z
NZNOBEIHIET 5270 v FExRL, A
TREGHEEOEL L, 2, 307y FEizZFh

A D

Table 2. Chart Adequacy (CA) reclassification table.
The priority of hydrographic survey is
determined based on the VT and CA.

32 2. Chart Adequacy (CA) OF/HHFE. MM EE

(VT) & Chart Adequacy (CA) 12D &lED
BN 2 5 5.

BE %
VT=0 1
VT=1 #»> CA<0.5 2
VT=1 #»> CA=0.5 3
Zhn (1], [2], [3] &9 5.
Agggglgg—xloo X (2)
[2]+[3]
[1]+[2]

N+ 21403 x 100 X (3)

3 BEROBFBEICHTS NCAE HFROHITIC
FERALET—4
HARD R8I BT NCAE FHiZ L % CA
DM % AT L 7. CA OFFii 247 9 i & LT
LUT OB & Hrik AR % #5E L /2.
* AIS ¥ AN OSSR 8 B R & B .
- X O SRI & B KGR T — & O WU
ABUNAR I3
- SDB AT A¥ 0 BE 7 {5 2 W {5 ASIURE T & 2 #HEdk.

3.1 BX

AL 72X, LARZT AT O W1390 [H
Wy | (PR 25 48 6 7 25 HTIAT) 1S3IE L 72 At
i i (ENC) JP54RB7Q Th 5.

3.2 AIS &%

i L 72 AIS 18 #uid e B AR T ACEER & A
F L7, 2013466 H1HOOKEAS 24 TD
—HDOTF—5 2l TH 5.

3.3 SDBEMICERALAT—4
3.3 L 7ty B {4

SDB fEMT I L 7= 15 L i 151% 2013 4E 6 H 4
H 25 & 7z Landsat 8 OLI/TIRS Cl1 Level-1 T
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5.

332 WM —7%
LBEITY 2 7 HA P ETARBLTWwAIGED
WINEFE (GRBRIT, 2019) ORI Z R L 72

333 FBMAKRT—%
ERIAIET — 7 & LT, LR TR
ATA T %~ 0 F € — LK R TR & ek
W= R L

4 BAERDAFBEZICHFS NCAE FRXORAITD
BREER

92 FIZBWT, GEBCO Cook Book IZFE#H &
N CTwb NCAE 52 X % Chart Adequacy D =T
il DWW TR L7228, HARDWEKIOFH % 17 9
Yity, W ODPDOEElLEL RS, AFETIXH
KRS T NCAE 2179 720 E ik
KBROZE T IZ DWW TR L 72

41 NCAEFXzHEXBEBXTERHTSICH
> TOEER

411 RSVAXY—ZMERT DT A —F —
DA

NCAE XD/ 85 2= —%2 20T THHT 5
&, FLBUKIROBEREIIK L, FeBdil < R
MWILT E5720, FLOFLBKIRD B %2 %
F, RSLAXY—D7 ) v FIZHH SN AEIEH
SMPITHYTIE o7z, ED72 DX O KGN
Wz 30m7)y FIZHMTEZNNTIA—F —%,
Table 3D X H IZEH L 7.

Table 3. Setting parameters (power and search radius)
of IDW interpolation for the default and after
modification.

7 3. IDW WIfEII BT % £V 5 2 — % O GEBCO

COOK BOOK Tfii & 4 Z 5 L 7=l

IDWAEED /ST X =& —|  ZERH PAE L3

T 0.75 2
BRPEE EE :500m | AIE : 1=

41.2 SDB LA X — 1B EOZEHE

GEBCO Cook Book IZFL# & 11T\ % SDB f%
B, Stumpf et al. (2003) D HETH 5 A,
ARWFZETIE R 26 4FEED 5L 28 4FBEIZ BV T
— N H A KBS 23920 L 72 [ 7 A i 1%
7R KRS RoOBR ORI (HA
K23, 2017) 12 & - TH%E S 172 [ Bathymetry
Mapper2.0] ZH\Ww7z. 2OV 7 vy T, #
FERO—EBIRIE T 5 M F 721320 L 72K
iz KR T—5 E LCHRL, fEEERO
B 43 DM EE & 5738 K O AH B B4R & Il ) 40 Ar
\2& - T#E L Lyzenga (1978) OF% X— R
s h7zbDTHA. B, Lyzenga (1978)
DFFEZE, ZOUEOTEDEN Y FEMEHL, K
B OWBZEALIZHIE L 72O KIEDHEEHN T E S
CENRETHS.

41.3 AIS 57— % OWILFEDOZEH

AR L72 NOAA @7 = 7H 4 b+ 2 5 13 KEH
HDOAIS T—F DARNT 7 u—NTEX5L70,
HARJELD AIS 7— % 2 jlOJ5 i TIUET % 4
B D, AW TIE, BIT& LT, LT
ZMEDAIS 7— % 2R L7z &b, HAR
WO AIS 7— 7 13 AETREMEESRMEL Ty
%. ZF 7z, AIS Track Builder (K [ @ AIS 7 —
yD7 74 NVERX (Fig.3) TOAFHAWNIETH
L2, F—=7 X ELH L (Fig. 4). &5
2, 7= % @&»% 3 X5 L AIS Track Builder %%
I —%#IZ 3§70, Excel VBA % Perl % T4

2a828008
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E
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Fig. 3. AIS information downloaded from Marine
Cadastre.gov.
3. MarineCadastre.gov > 5 ¥ 7 » 1 — K L 7z AIS
T L.

— 534: —



Chart Adequacy evaluation method in ”The IHO-IOC GEBCO Cook Book” : Improvements in

towards the use of this method and its application example in the coastal waters of Japan

“999999999, 20130601000000, 34. 240308333, 133. 401871667, ,,...,.,... i
999999999, 20130601000000, 34. 297973333, 133. 792336667, ,,...,..... Te
999999999, 20130601000000, 34. 219980000, 133. 274496667, ,,..,,.,... “e
999999999, 20130601000000, 34. 362753333, 133. 754481667, ,,,,,,,,,,, <
“999999999, 20130601000000, 34. 630938333, 134. 334495000, , ,,,,,,,,,, ‘e
999999999, 20130601000000, 34. 374290000, 133. 798510000, ,,....,..., ‘e
999999999, 20130601000000, 34. 303526667, 133. 598083333,........... ‘e
999999999, 2013060100000, 34. 400491667, 134. 224450000, ,,...,..... Yo
999999999, 20130601000000, 34. 020493333, 132. 775926667, ,,.....,... e
“999999999, 20130601000000, 34. 769921667, 134. 645800000, , ,, ., ,.,.., Te
999999999, 20130601000000, 34. 411226667, 133. 922183333,,,,..,.,... “e
999999999, 20130601000000, 34. 385750000, 134. 088283333, ,,.,.,,.,., “e
7999999999, 20130601000000, 33. 925183333, 132. 662366667, ,,,,,,,.,,. “e
7999999999, 20130601000000, 34. 146460000, 132. 889038333, .,......... ‘e
999999999, 20130601000000, 34. 101981667, 132. 850278333, ........... ‘e
999999999, 20130601000000, 34. 229465000, 133. 316788333, ,......... e
999999999, 20130601000000, 34. 512143333, 134. 726873333, ,,...,.,.., e
“999999999, 20130601000000, 34. 163478333, 132. 949148333, ,,.....,.., Te
999999999, 20130601000000, 34. 406093333, 134. 242101667, ,,...,.,... Te
999999999, 20130601000000, 34. 052833333, 132. 846950000, , ..., ,,.,., “e
7999999999, 20130601000000, 33. 984790000, 133. 333066667, ,,,,,,,.,,. Yo
999999999, 20130601000000, 34. 096928333, 133. 067035000, ,,....,..., ‘e
999999999, 20130601000000, 33. 938401667, 134. 925606667, ,,......... ‘e
999999999, 20130601000000, 34. 297755000, 133. 792448333, ,......... e
999999999, 20130601000000, 33. 794485000, 132. 468260000, ,,...,..... Yo
“999999999, 20130601000000, 34. 248700000, 135. 078500000, , ..., .,.., Te
999999999, 20130601000000, 34. 405641667, 134. 227400000, , ,, ., ,.,.., e
999999999, 20130601000000, 34. 110291667, 132. 969185000, ,,.,.,,.,., Te
999999999, 20130601000000, 34. 445710000, 135. 073770000, ,,,,.,,.,., “o
“999999999, 20130601000001, 34. 439540000, 134. 116203333, , ,,,,,,, ., Yo
7999999999, 2013060100001, 34. 056100000, 134. 601850000, . ... ..., .. Te

Fig. 4. AIS information of June 1st, 2013, obtained from

the Maritime Traffic Department of the Japan

Coast Guard.

B 4. il R 28
@ AIS 54k

12 Anrannnan’ 4nr 4 14nna

B2 5 AFL72201346 H 1 H

KXo 7 — 5 2 it L TR 2179 LN D
.

414 HC i 5 hikoZH

HEENS AR 2SI AT 9 5 ENC 121X, M_QUAL
I CATZOC B G- 2 nTHB Y, i X551
S-57 IHO Transfer standard for digital
hydrographic data Appendix A (2002) /8 & 11
TwbTabled D &B Y ThH L. GEBCO Cook
Book | i #& ¥ v T \w % Hydrographic

Table 4. Category of zone of confidence (CATZOC) in
depth data (taken from the International
Hydrographic Organization (2002)).

3 4. JKEED Category of zone of confidence (CATZOC)

(International Hydrographic Organization (2002)

X0).
FHiEE R
Bl | LB IKIRFEE B EE O BIERE
Al +5m 0.50 + 1% x 7Kg LEAE ERERE
A2 +20m 1.00 + 2% X JKiF LHEAE BEREAR
B +50m 1.00 + 2% X JKiF — &A= EERER
© +500m 2.00 + 5% x JKiE —&BA= BREEAE
D |[&FfickYEL | FHfickYBEL — &A= BICERELAE
U REFE bl bl bl

Table 5. Newly defined rank table for Hydrographic
Characteristics (HC).

R5 B7IER L 2KREESRME (HC) o7 v 72
#.
CATZOC | HC
B 6
& F
D 8
U 9

Characteristics rank table ® % %% T3 4 il &%
faE, T, WEERO N v VRE D
GMEIMWK L, Table5 I2/RTHC DT v 7 FKxw
PERE L 72

415 BD OHHN D% HE

GEBCO Cook Book Tl¥, BD 28Kk &wLY) 7
ZFE)THRH L TW5A, ARHFZETIX SDB L A
Y—LRSULAY—DESZY, TDEGTH
KIREALD D H ) 72 HAR L7z, BARMIZIX
SDB TH% b L7z KIE D3 — Fe i (RMSE)
DO 2REOMEBMEE L, AREME XL D /NS kS
ZALIIBEITICH ECTIE B wEE R 72,

42 WREEZE
42.1 SDB

SDB f#NT I L 7-f5 W% % Fig. 5 (a) 12,
Bathymetry Mapper 2.0 % fi il L CT##T L 72 SDB
DKFEGA % Fig. 5 (b) (R$. WiEE Db
|\ SDB DI HBARIEZZ ONDLKE2m 5
12m ¥ TEFRL7Z. 2O SDBRHFIZBWTIZ,
PUERB R?=0.791427, —FEFI841% RMSE =
0.916056 m Td - 7z. i L7228 HKET —
& ¥ 292 8, WEAIERIX 0254 m TH 5.

Fig. 5 (c) X% HHKET— % & SDB DA
BTdh b, HilhdFEHMHKET— 5, #Hhds
SDB KEIETH 5. HiE, H2FEMKEZ
IBUF A Z £ 05m X[ D SDB KD I,
HRIE EEOZIIBIFTEZE05mXHED
BN BHX M % 7.
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Fig.5. (a) Satellite image captured by Landsat 8 OLI/
TIRS C1 Levell-1 of June 4th, 2013, used for the
SDB analysis.
5. (a) SDB f##7 {2 ffi l§ L 7= Landsat 8 OLI/TIRS
Cl Levell-1 12X ) ({5 & 72201346 H 4 H
D B R

SDB (m)
B 23 . K
[ 84 __;.---"s/ -
[ 45 - -

] &7 a i Y ;
o 7 - i 4 U
B s — _—

[ 910 - =) ),
| = 74 :
1 [

Fig.5. (b) SDB at Kashiwazaki Port. The color bar
shows the depth of SDB.
5. (b) Ml SDB. /1 5 —/3—1%, SDB ®K %
EERT.

Fig. 5 (d) X%HHKET—4% L SDBOEL X
N7 T AEATH B, BEEhHE KGR T — 5
T, #tihAs SDB OKEMTH Y, 0.5 m HkEO
Ay vaptTrTuy MirRET 5., BRI Z
+ 0.5 m X [H ® SDB KEM O FIH, HRii%Z
+ 0.5m XD 95%EHEX I % &3

— e e
o O N A

Estimated Depth (m)

o N B~ OO

0 2 4 6 8 10 12 14
True Depth (m)
Fig.5. (c) Scatter plot of SDB depths versus training
data.
5. (c) FHHMKGHET—% L SDB O Xl

14 7 25
12/
g 20
'-%_12 15
g 10
L 6/
(0]
5
£ 4
i 0
2.
count
00 2 4 6 8 10 12 14

True Depth (m)

Fig.5. (d) Histogram scatter plot of SDB depths
versus training data.
5. (d) SDB LHEKEDL A b 7T LA,

422 ZMIAKHE L A4 ¥ — (Reference Surface :
RS)

Fig. 6 (a) 1 SOUNDG % ENC (& & L 72X,
Fig. 6 (b) &, SOUNDG % IDW W1#fi L C 30 m
7Yy FIZL7ZRS LA ¥—TH5b. RSL A Y —
PERCIRE I I b ME IR Z KB TE 5 30m 7
V) RF—% Z21EK T 572012, IDW NifiEo
INTG A= —DKE %7572, 489 NCAE J 5
TAT L72BRIC1E, EROWREILKRE KE 7%
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Fig. 6. (a) Distribution of ENC depths (SOUNDG) in
Kashiwazaki Port.
6. (a) MIEHIZ B 5 ENC OKEE#HR (SOUNDG)
DI3AR.

Reference Surface

F 1.0037:
- 32.958

Fig.6. (b) Reference Surface (RS) layer of
Kashiwazaki Port.
X 6. (b) MIRHEIZBIFASHAR (RS) LAY —.

TEBEASD - 72720, ENC OHFRIKED KL F ik
RBEI LSS, MBI L CHEY) L B
NBENT A=Y —%iE L. B, K6-X10
DRI L Tdh 5 5rix, PWIfROKES
MEIWTFERLADOTH Y, EEOHERFLIRA
RLIRL 2.

423 JKEZEALL A ¥ — (Bathymetric Difference:
BD)

SDB LAY —&¢ RS LAY —DESZHY, 7
A+ 18m (SDBTHOLNIZKET—F D
RMSE ® B & £ 2 5o f) Doz ¥ » s
TRLZBDAFig.7 (a) TH5H ZLT, %

DY YT O RFEAP RS WD) T EL
0%, Zoho) 72025 LK) T %
e L7z (Fig.7 (b)). NCAE J5 XTI %
SDB OfE RICEE L, HBTKEELHIFKRES W
)T RFFEL TV A, XD ERITH I
& L&z, KBTI SDB N TR 5172 95%
BHXHTH S 1.8m ZHRH L 7.

424 Wfin#E®E L A v — (Vessel Traffic : VT)
AIS 57— % % Track Builder TH( ) JAA 72X %

Fig. 8 (a) 12, AMRANZCHE OB % 5 L 72X

% Fig. 8 (b) 12, 0.0044 % /m’/ 4L\ L OHiATAH

- SDB ERSDESHA
Y7

HH7SDBOFERN
BBTYT

Fig. 7. (a) Difference between SDB layer and RS layer
of Kashiwazaki Port.
X7 (a) MBHEICBIFASDBLA Y —LRSLA
Y — D7

Fig.7. (b) Polygon of difference between SDB layer
and RS layer of Kashiwazaki Port.
X7 (b) MIWG#HIZBIFIZSDBL A XY —LRSLA
X —DEFDORY) T,
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HAHUEE ) v FI210, ZRWilEEIZ 072 A7z
VI LA ¥ —®X% Fig. 8 (c) \Z/RL7-.

Fig. 8. (a) AIS data imported via the AIS Track Builder
of Kashiwazaki Port is shown as black point.
8. (a) M2 % Track Builder % M L THL
DIAATEAIS 7—% (RHoRo )

Line density

. 0.0277123

o

Fig.8. (b) Line density (the number of vessels/m*/
year) calculated from the AIS data of of June 1st,
2013 in Kashiwazaki Port.
X8 (b) AIST—%%3 LICFEL7220134E6 A1
H OMIGHE B 2 WA OB E (4 /m?/
i)

Fig. 8. (c) Vessel Traffic (VT) layer in Kashiwazaki
Port. The green area indicates an area with
more than 0.0044/m’ vessel traffic per year.

8. (c) MIRF¥EIZHBT Bz mE (VI) LA v —.

feett D 481, 4F 1 0.0044/m® BL L o> fifin o it
17738 52 /R T

425 KEBWMMNE L 14 ¥ — (Hydrographic
Characteristics : HC)

4.1.4 THIS L 72 CATZOC 12D T ¥ 7 3t
FEMHL, M_QUAL ® 7 4 —)V FIZ HC %1}
5. L7:K% Fig. 9 lZR_ L7,

Hydrographic
Characteristics

Fig.9. Hydrographic Characteristics layer in
Kashiwazaki Port.
B 9. MMFVEIC B ZKEEHRWE (HC) LA v —.

4.2.6 Chart Adequacy

Fig. 10 1358 (1) oftERIC X > TR %
0.5 KDY 713k T, 05 EOTY) TIIHRT
ALK THSL. X (2) ZHWCEHRE L, #
MDD H L) 7 TEY LI S h72E &1
118% THh o7z F7z, K (3) X haEHEITHM
L7z, TV 7&EKop TR LIz 7
DEEI1Z 9% TH - 7.

Chart Adequacy
[ o-o0s
[ 05 - 3730019361

Fig. 10. Operation results of Chart Adequacy in
Kashiwazaki Port.
10. M2 B % Chart Adequacy O 5k 5.
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Fig. 1113, VI=12% ) izl & 23 %
BEhHrI) 7 TORUMZRILZKTH D,
Fig. 10 T/R L72Mli% & 512 Table 2 |26t - THUHE
L7

Chart Adequacy

[
[ ]2
. -

Fig. 11. Reclassified Chart Adequacy according to
Table 2.
11. 22 % A\ CTH%% L 7z Chart Adequacy DX

Fig. 10, Fig. 11 122w\, Filll&E O % E D
Ve INTEEIL, AIS BRI EED D %
MR C A DO X WARA 12 m LT DL 2 AT
H5.

5 ABERFALURFRADKETE ZDHER

H AR DI SIS W 728, /N
N % Z R L72%A D NCAE 12X % CAD
FHICOWVTHE LA ¥ =10 LRE RS R %
1o 7.

51 VT LAY —{ERGEDIER

VI VA X — e kxR L7:. NCAE )i
KIZE 2 VI LA X —1ER LTI, 0.0044 % /
m?/ £ EOHATAD B O 7 ) v FIZ 1, #
MR OWITIZ 0 2 ANT VT LA Y —2fER L
72. L2 L, ZOHPETIEAIS A0 0.0044
% /m’/ SERIOMATR S - 126, i
AIS JERE A 2SHAT L 2 s EE S e
W2 kiZhoTLE D). HADRRZMATT 5/
SREMPL T L Yy — K= 23 Lo E L7 AIS
WA O E R % ZE L, 0.0044 % /m’/ 4F

VWi 72 20\ ALS FE AR O 38 8 O g 1E VT
=0.3 D¥fE%* 5 272 (Table6).

Table 6. Improved rank table for Vessel Traffic (VT).
The area in which the line density of vessel
traffic is higher than 0.0044/m’/year is given
the VT=1, and the area with lower traffic than
that is given the VT=0.3.

#6. WRLMMAzERE (V) LAY —DF 7%

414 0.0044 £ /m® DL L OHUAT A5 % WIS VT
=03, HAHAMWHIZVTE =1%2527-.

By k= HRE | KRR
0.0044% /m?/E LI DIITH B 2 /3 1 1
0.0044% /m?/FE LI L DIATH % LB 0 0.3

52 HC OfFEFHEDIRE

HC Ot 5/ % i L7z, NCAE F X Tl
HC 2 RET 5 720 L E R EHMAENC & F
NTwb., —%F, HA®DENCIZIZZNSDIEH
D—WBEITNh Tz, Table5ZH b X
VB ALDPOIEEZEZITHC ZRET HULHE
M 5. Fig. 912 & % & EERYIC HC 25 6 O
VBRPLEZHEDLZ ENDNDL. RKRKDOHC=6 D
EIE, T 2000 4F X D RIS VT E— AE
PRLZE L —F =W EmARS AT b iR, F
7ol ATl R T 2 < PEIE 2000 AERARREIC Y 7
WE— Al EZ S AT > 72k TH 5. L
L, ARWZext ol — % oME % ZE T
% &, MRS B OKEERILFEEEITIE HC=6
DEOMBEOBRWERDEHEIND LEZ LN
%728, CATZOCH» B O 7iZid HC=5 %1}
54 %2 &2 L 7. HC & CATZOC @ xf it %
Table7 DL B —FHELHEL 7-.

5.3 CA OREADHKET

CA O FEIZDOWTHRGET L7z, Table 6 I[2HE->
TRDZ=VT L A4 ¥ — & Table 7 12t > TR D72
HC LA Y — %Ml L TEMA L7z CA % Fig. 12 I
T, Fig 121000, WO VT LA ¥ — &
HC L 4 % — % i/l LT\ 5 Fig. 10 3 & O Fig.
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Table 7. Improved rank table for Hydrographic

Table 8. Improved Chart Adequacy (CA) reclassification

Characteristics (HC). table.
27 QR LKEEHRGE (HC) 07 7% # 8. R L7 Chart Adequacy (CA) DF/¥HE.
CATZOC [HC &) [HC @ag) L R -
B 6 5 0.5-0.7 BUREOLEREEE
BAROLBMAES | —
C 7 7 0.7- BRAEOLEETRES
D 8 8
U 9 9

Chart Adequacy

[ 0045512334 - 05
[ 05 - 4416945457

Fig. 12. Chart Adequacy based on improved VT and
HC layers.
12 WRHEOVIEHC LAY —%fH LKD -
Chart Adequacy D [X].
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RS A3V I R O LBV E DR & L
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RTUT, ANIAA D ZRE L 72356 O KR &
LY 7 OB IR L b 5.

Chart Adequacy

[ 0045512334 - 05
os-o7
[ 0.7 - 4416945457

Fig. 13. Reclassified Chart Adequacy in Fig. 18 according
to Table 8.
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