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Efforts to forecast the current condition of Sagami Bay "

Koji MUNEDA *

Abstract
Sea current information is used in a variety of fields, including navigation safety, marine economic
activities, marine environment conservation, and marine leisure. The Japan Coast Guard's Hydrographic
and Oceanographic Department conducts observations in Sagami Bay using ocean shortwave radar, and
discloses and provides flow information on its website. The current information of Sagami Bay is for the
past current based on the actual situation, and there is no information on the current conditions in the
future. Future current information is helpful for marine activities. For example, ship operators can use it to
plan safe and economical operations, while marine leisure people can use it to know the current time
suitable for fishing. In addition, it is indispensable for the Japan Coast Guard to predict drifting in order to
rescue drifters due to maritime accidents. This report describes a study for creating future flow
information in Sagami Bay using data observed by ocean shortwave radar. It shows that the current
condition in Sagami Bay also has tidal components, but components other than tidal currents are
dominant. A method of estimating components other than the tidal current using moving averages and
predicting them from past ocean shortwave radar data was studied. As a result, it was possible to forecast

that components other than tidal current could be used practically.
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Fig. 1. Observation range of ocean shortwave radar.
From the Japan Coast Guard's Hydrographic
and Oceanographic Department website.
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Fig. 3. Graphs of observed and smoothed values of
north-south and east-west component velocities.
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Fig. 10-a. Main direction velocity value of spring Mm
tide.
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Fig. 11. Main direction velocity value of Ssa tide during
a one-year period.
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Fig. 12. Main direction velocity value of Sa tide during
a one-year period.
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Fig. 13. Main direction value during a one-year period.
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Fig. 14. Characteristics of moving average values (June
11, 2018, 00:00) .
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Fig. 15-a. Characteristics of moving average values
(April 1, 2018, 00:00).
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Fig. 16. Grid points that evaluate the combined value of

tidal current prediction and moving averages.
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Fig. 17. Time-sequence diagram of composite and observed values (Spring : March 17-April 2, 2018 (@)
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Efforts to forecast the current condition of Sagami Bay
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Fig. 18-a. Scatter plot of composite and observed values
(North-south component velocity value
Spring : March 15 - April 15, 2018 @).
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Fig. 18-b. Scatter plot of composite and observed
values (East-west component velocity value
Spring : March 15 - April 15, 2018 @)
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Fig. 19-a. Scatter plot of composite and observed values
(North-south component velocity value
Spring : March 15 - April 15, 2018 ®).
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Fig. 19-b. Scatter plot of composite and observed
values (East-west component velocity value
Spring : March 15 - April 15, 2018 ®).
B 19-b. AR BHMEOHAR (B #F7F @ 2018 4
SHISH~4H 15 H HPHRiHE) .

HF - WU THY, 08208 ThoZz. KB
HFELMo R L ) RE SR HE 0.6149, H
PER 5534 0.8094 Tdh > 7z (Table 1). TN H D
R B, IR 3 P S H T B &
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Fig. 20-a. Scatter plot of composite and observed values
(North-south component velocity value
Summer : Jun 14 —July 15, 2018 D).
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Fig. 20-b. Scatter plot of composite and observed
values (East-west component velocity value
Summer : Jun 14 - July 15, 2018 D).
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Table 1. Correlation coefficient between 6 points of spring-summer combined values and

observed values.

1. FHROEF - HFOGNAM & BUIAEOAHBIFREL

BANED(IE @ @ ® @ ® ®

&ZF | BmALRDALE | 0.6635 | 0.6909 | 0.6661 | 0.6644 | 0.6687 | 0.6796
RFEKIER | 0.6285 | 0.6439 | 0.8042 | 0.8170 | 0.8208 | 0.6197

5= | mibkdE | 0.5446 | 0.4997 | 0.5861 | 0.6149 | 0.6149 | 0.5644
RAR DR | 0.6003 | 0.5681 | 0.7405 | 0.7221 | 0.8094 | 0.5877
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Efforts to forecast the current condition of Sagami Bay
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1T S Lz —2ty M2 [HBEHEY b
LEFL. BlEEy PEMBHEY N CTHBEZ
Ko, HBRESSRKOMBEE Ly b % [HHBK
Kty M EE#LL HBERKEY kT o
725, ZORRE, 1-71 KLy o
BPgfEas, BAet v MEROKH S FKICHER S
HEMGEL, FUMEE T2 FHEE 27 (Fig.
21). #MMr& LC, #Ety M, 201843 H 4
H 13 A5 201945 3 H 31 H 11 K% T 1 Kefim:
D 9408 e &2 FE L, BlfEt y MIFEHHA
3Ny —, [EUHEHHTRRII O 2 3 /3
y—rE LT, At9nsy—rElLz.

B, 9N = THio7zoid, [BlfEEy b
1] Z0CTRFEZRFATLCEATIE2D
[BfEty b2] #9477 [BlfEty b2] %
1ozl s, ZOMEPIAELY M ETHH
v M ROHEME (BTEty MRERMDE OB B
BfE) & FREOMBAEE L, BETTAMEE L
TEAEYTHo722 b [BELY b3 %
7o/, THAEELY 3] OMEVPRFTH 72
TEPHLINTRDYLLZZOTHS.

By b1
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R Z kDL 7—71%, BELy b EHE
Mty t OwifE R OSSO T, B
2R, BRI IEHE PR 2R T OMBIRE % KD
7. MBREE RO H#iPHIL, 3 > TIT- 72 (Fig.
22). B, [Pty b 1] o [24 K] oA
(4] OMBRBI/NED» o722 06 [BUTE
oy 2] RO THAfEL Yy b 3] &R O HiPH
(v Z47b o7z MHBEREIIIA K OV H#
IZDWTRD A, FHOPEIIFERFHTO
HEEEZZEZ, WMAEEHTLZ LT K
il - & PRI O AH BY A R & 70T o 3 % Table
2 ~ Table 4 |Z/R 7.

[HEEL Y b 1] 12DoWT, [24 KRR (3 &HEPA
THBMERK Y b OWMARZL 572, [24 W ]
SOt T12 Rl ) o [ ] &, HERKE
N OB A HER DOE DR TH - 72, [12 KERH]
JeOr T6 el ofEpR [42] 13, MBERKEY b
DY AHER DB NDARTH - 72, [6 KEH ] &
#PH (4] ROHEH (o] CHBE&EKE Y ol
M2 CTdh o7z, MHBEREP RS KE VDI
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oW ASHIP 4] LHiPH (2] TRZo 7.
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W | MBI R K v N IR AEIPE 4] RO
P (0] CTHLTHo7. SRR & D HIBIRE
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Fig. 21. Simple explanatory diagram of the forecast method.
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Fig. 22. Range in which the correlation coefficient
between the current and correlation sets of
moving averages values is obtained.

22. BEPFHEoBiEt Yy b EMBEMHE Y b E oM
BPRE % SR e 72 A

Je O T6 g ] I3 AHB I Kt v b o ] [ 23 4 PH
[&] CHBOEVOATH 7. KR E D H
BIAR %, 0.7 Kiili THBIAES . HHBI R E D i
BREVDIE [6 1] @ 0.6813 Th - 7.

MBREAKRE W [BlfEty b 1] RO [BUE
Y 3] OBIGEfE (BUEKHLAE OB FI9H)
ETHE (B K v D B oORBEIFISME) ©
HHBIFRE %2 Table 5 (2779, [24 I [ 3 J1AH BY £
B ZBGE & E O B AR EE R A © 24 RERE] F
T, [48 W[ HAHBIAREL ] (S B & lfE D
BAGAIRE R 2 © 48 WER £ TR O° [72 Wi JAHBY
%) EBLFEAE & 7 AE O B AR A0 & 72 IR )
FTCOMMETRDZDDOTHS. [HifEky b
1l o [6 K] &, PRGBS 71 KEEE T
0.2 i & AHBIA D THIW. [BlfEL Y M 1] @
[24 W] | &, [72 REIRE 3 0AH BIAR % A% 0.4944
HoHH, HEIRVWEZAFTTICRES>TWV AR
o [BifEE Y b 3] o [6 W] 1, 124 Ry
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Efforts to forecast the current condition of Sagami Bay

Table 2. Correlation coefficient between reference moving average and forecast sample (24-hour, July 12, 2019, 01:00
- July 13.00:00).

# 2. BUEOBETIGME L TS > 7OV O BIFRESE (24 K, 20194E7 A 12 H 01 : 00 ~ 7 JJ 13 H 00 ).

WiEEyh 1 -24 8R4 : 2019/07/12 01:00 - 07/13 00:00
AEBAEEE | REMERRA HEEREy~ RERAEDHAR T RAMEDERR(72 Kefd)
£ 0.5540 2018/10/27 23:00 - 10/28 22:00 | 2019/07/13 01:00 - 07/16 00:00 | 2018/10/28 23:00 - 10/31 22:00
1 0.3868 2018/11/12 10:00 - 11/13 09:00 2018/11/13 10:00 - 11/16 09:00
0 0.5628 2018/08/05 04:00 - 08/06 03:00 2018/08/06 04:00 - 08/09 03:00
WiEyb 1 12 B/ 1 2019/07/12 13:00 - 07/13 00:00
TERAEEE | FREMEBIERA HERERAY IREEOHAR TRMEDHAR(72 KfE)
£ 0.6415 2018/10/17 04:00 - 10/17 15:00 | 2019/07/13 01:00 - 07/16 00:00 | 2018/10/17 16:00 - 10/20 15:00
0 0.4959 2018/08/05 20:00 - 08/06 07:00 2018/08/06 08:00 - 08/09 07:00
WAty 1 -6 K 1 2019/07/12 19:00 - 07/13 00:00
1ERSEERE | FREERERA AR AEYh IREMEOHAR T RAMEDHAR(72 KEfE)
ES 0.7522 2018/10/17 02:00 - 10/17 07:00 | 2019/07/13 01:00 - 07/16 00:00 | 2018/10/17 08:00 - 10/20 07:00
0 0.3555 2018/10/17 02:00 - 10/17 07:00 2018/10/17 08:00 - 10/20 07:00

Table 3. Correlation coefficient between reference moving average and forecast sample (12-hour, July 12, 2019, 13:00

- July 13.00:00).

# 3. BUEOBEIVIgMHE & TR >~ 7V oMBERESE (12 KR, 2019427 312 H 13:00~7 3 1 H 00 ).

WEtyh 2 -24 B5RE 1 2019/06/24 01:00 - 06/25 00:00
AERSEEE | MEMERSEA HEEERATYh RRAEDHAR T RHBOHRAR(72 BFR)
ES 0.4377 2018/06/18 21:00 - 06/19 20:00 | 2019/06/25 01:00 - 06/28 00:00 | 2018/06/19 21:00 - 06/22 20:00
0 0.3700 2018/07/04 14:00 - 07/05 13:00 2018/07/05 14:00 - 07/08 13:00
WEtyb 2 -12 B5R 1 2019/06/24 13:00 - 06/25 00:00
1ERBEEE | REERRA HEEREY~ IREMEOHAR T RAMBEDERR(72 KefE)
ES 0.5115 2018/03/11 22:00 - 03/12 09:00 | 2019/06/25 01:00 - 06/28 00:00 | 2018/03/12 10:00 - 03/15 09:00
0 0.3280 2018/03/11 21:00 - 03/12 08:00 2018/03/12 09:00 - 03/15 08:00
WRiEtyh 2 -6 B 1 2019/06/24 19:00 - 06/25 00:00
1ERSEERE | REERRA HEEREY~ IREMEOHAR T RAMEDHAR(72 KefE)
ES 0.5091 2018/10/19 19:00 - 10/20 00:00 | 2019/06/25 01:00 - 06/28 00:00 | 2018/10/20 01:00 - 10/23 00:00
0 0.2948 2018/10/19 19:00 - 10/20 00:00 2018/10/20 01:00 - 10/23 00:00

Table 4. Correlation coefficient between reference moving average and forecast sample (6-hour, July 12, 2019, 19:00 -

July 13.00:00).
F 4. BAEORBETFIHMEE FHHY ~ 7 VoMBEREE (6B, 2019447 H12H19:00~7 A 1 H 00 k).
IR7Etyb 3 24 BFRI : 2019/06/26 07:00 - 06/27 06:00
1HRIEEE | RratBRERK HREsAtYh IREEDHAR FRMBEDRAR(72 B5hE)
e 0.5589 2019/03/27 07:00 - 03/28 06:00 | 2019/06/27 07:00 - 06/30 06:00 | 2019/03/28 07:00 - 03/31 06:00
O 0.5045 2018/06/20 07:00 - 06/21 06:00 2018/06/21 07:00 - 06/24 06:00
IR7Etyh 3 12 BF/I : 2019/06/26 19:00 - 06/27 06:00
FERAEEE | FREAERERK HEEsAtYh IRE[EOHAR FRNEDRARI(72 BFfE)
e 0.6416 2018/06/03 02:00 - 06/03 13:00 | 2019/06/27 07:00 - 06/30 06:00 | 2018/06/03 14:00 - 06/06 13:00
O 0.4662 2018/04/13 09:00 - 04/13 20:00 2018/04/13 21:00 - 04/16 20:00
WELYN3 -6 BRI : 2019/06/27 01:00 - 06/27 06:00
FERIEEE | RraiBRERK HEEsAtYh IREEDHAR FRNEDRARI(72 BEfE)
S 0.6813 2018/06/03 02:00 - 06/03 07:00 | 2019/06/27 07:00 - 06/30 06:00 | 2018/06/03 08:00 - 06/06 07:00
O 0.4726 2018/08/19 00:00 - 08/19 05:00 2018/08/19 06:00 - 08/22 05:00
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Table 5. Forecast correlation coefficient for each
criterion and pattern.

5. BE Ly — o 2k oFRIMAMRE

NF=> | 72 ISRIFA] | 48 BERITRI | 24 BERFR
s el THRIRER TERMRER TERIRER
6 B 0.1286 0.1740 0.1474
=2 |
24 fd 0.4944 0.3042 0.3410
BHAE3 6 HRsfE 0.2193 0.4597 0.5971

[HifEty b1 o [24 80 o#ipE [4&] o
BEEy P EHBERAE Y NI, BB S 11 K
% F TIN5 HILL EISEWDSH S h
(Fig. 23-a, Fig.23-b). BlFfE & FillfE X, ¥l
BfG 2 5 12 BE % F ClX e of 78T —%
MRS N7 (Fig 24-a, Fig. 24b). [12 K] 13,
MBRAY Y MO [4] 28 6 K] &, #
B To ] A% [24 Kef] | LHEREWTH U TH -
2 EDORERLTW R, (6] o
(4] oBifity M EMBRKEY M, HigH»
5 3MEMME T TIRAROK ST RSN
7= (Fig. 25-a, Fig. 25-b). i C 13 & W <12
E—EAE SN T6 RER ] 13 X O FE A
5B MBI o7z, BIFEME & FlE
&, TGS 6 Kk E TR T T—
AR S N7DS, 12 KERHIZ I s o 5 H
Bty b EMHBERAKE Y b TENDYD 5 721
BERC) &) =AM d L7 (Fig. 26,
Fig. 26-b).

(AL Y b 2] 122V, [24 B/ ] o #ipH
(4] o3ty M EMBERRE Y ML, HiED
5 23 WEfi A ¥ TR OR 7HT—HH»1 RS
N7z (Fig. 27-a, Fig. 27-b). #Eis C 1T & WFH I3
EF-FR O BIFEEE FIMHEIL, 6 KRR
DI, R E 2 DIRIT SR TR S5k
o 7z (Fig. 28-a, Fig. 28-b). i C 1% 4= HF i
TIEIZ I SNz [12 BRI K O° 16 R
&, (24| EIZIZM U TH o 72,

[BfEX Yy 3] 1oV, [24 K] o#ipH
(2] oBfrty M EMBRKE Y M, BHiaH»
5 23 B #8 F CAMER oK 7 # (B 0 10

H) CTEVWHAR SN (Fig. 29-a, Fig. 29-b).
FEE FRAMEL By M EMBRAKE Y b ET
CThorz #iPRH [0 1, #pH (4] LI2IEH
CThos. T2 o] [4] 1, MK
Kty bW A [6 K| o#ipR 4] LF T
THho7zl LR L TV, P [ o]
&, BEty b EMBERREY FROBIFEMEE T
AL & HITITEMWEE - ERE TRV SRS N
(6 WEf ] o#ipH 4] oBEL Yy b EMHBERK
v ME, BG5S 6 KM E T TR0 8
T—%»R 5N/ (Fig. 30-a, Fig. 30-b). BI%fE
ETHME, TG O 24 IR £ CAnifpd
DK 8 ET—FMNHR SN (Fig. 3l-a, 31-b). i
B C IRz %/ onh.
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_ .| PRES. 2019/07/12 12:00 (11h later) =
Remarks
—> 0.00—0.19
* orw —> 0.20—0.49 |« oon

Fig. 23-a. Current chart of “Present set 1, 24 hours".
23a. [BifFEy M1, 24 W] OWiRX.

__[REAL2015/07/13 13:00 (12h later) o
Remarks
—>» 0.00—0.19
= orw =2 0.20—0.49 |s wn
0.50—0.99

Fig. 24-a. Current chart of actual values of “Present set
1, 24 hours”.
24a. [HifEty b1, 24 R[] OBFEMOmMIK.

__ [PRES.2018/07/12 22:00 (3h later) L
Remarks
— 0.00—0.19

p— —> 0.20—0.49 |= wn

Fig. 25-a. Current chart of “Present set 1, 6 hours”.
25a. [BifEty M1, 61FH] OFILX.

L CORR. 2018/10/28 10:00 (11h later) L
Remarks
—> 0.00—0.19
B —> 0.20—0.49|__
0.50—-0.99

Fig. 23-b. Current chart of the correlation maximum
set of “Present set 1, 24 hours”.
23b. [HAEL Y M1, 2405 ] oMBARKE Y b

DI
o FORC. 2018/10/29 11:00 (12h later) o
Remarks
—> 0.00—0.19
] —> 0.20—-049 |_ .

Fig. 24-b. Current chart of forecast value of “Present
set 1, 24 hours”.
24b. [BlfEL Y M1, 24 K] O FHIEDTRILIN.

CORR. 2018/10/17 05:00 (3h later)
$il
= 00w ‘- 2 l;i,- x
~ ‘ a Remarks
—> 0.00—0.19
_ —> 0.20—0.49
= o 0.50—0.99 [ o~

Fig. 25-b. Current chart of the correlation maximum
set of “Present set 1, 6 hours”.
25b. [Bifit>y b1, 6 K] oMBERKty Fo
L.
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_...|REAL 2019/07/13 13:00 (12h later) -
Remarks
—>» 0.00—0.19
= oo =2 0.20—0.49 |= o
0.50—0.99

Fig. 26-a. Current chart of actual values of “Present set
1, 6 hours”.
26-a. [HfEEy b1, 6] OBHEMOFILIX.

PRES. 2019/06/25 00:00 (23h later)
""" Remarks
—> 0.00—0.19
- oo —> 0.20-0.49 |__

Fig. 27-a. Current chart of “Present set 2, 24 hours”.
27-a. Bty b2, 24 Hef ] o,

REAL 2019/06/25 07:00 (6h later)
Remarks
- 0.00—-0.19
] ~> 0.20-0.49 |

Fig. 28-a. Current chart of actual values of “Present set
2, 24 hours”.
28-a. [ty 2, 24 Kelil] OBEMOTEIIK.

__.|FORC. 2018/10/17 20:00 (12h later) .
R Remarks
— 0.00—0.19
—> 0.20-0.49
v el 0.50—0.99 ., ...

Fig. 26-b. Current chart of forecast value of “Present
set 1, 6 hours”.
26b. [HfEE Y b1, 6B OFMEORRIX.

CORR. 2018/06/19 20:00 (23h later)
o' E TErorero e ;i = 1
------ Remarks
» 0.00—0.19
—> 0.20—0.49
o 0.50—0.99 | o

Fig. 27-b. Current chart of the correlation maximum
set of “Present set 2, 24 hours”.
X 27-b. THAEEL Y b2, 24 F:H | OMBER KLy b

X RVAER
FORC. 2018/06/20 03:00 (6h later)
------ 7;.;. =
\ """"" Remarks
—= 0.00—0.19
—> 0.20-0.49
= 0T N 050_099 = o

Fig. 28-b. Current chart of forecast value of “Present
set 2, 24 hours”.
28-b. [HfELy § 2, 24 K[ ] O FHUED RPN,
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— " WTE 1 WE

PRES. 2019/06/27 06:00 (23h later)

_ Remarks
A > 0.00—0.19
—> 0.20—-0.49
0.50—0.99
= —> 1.00—1.49 ==~
. —> 1.50-1.99

1% 0TE W WU ' X0L

Fig. 29-a. Current chart of “Present set 3, 24 hours”.
29a. [HAfEEy 3, 24 FER ] omnX.

PRES. 2019/06/27 13:00 (6h later)
Remarks
> 0.00—0.19
—> 0.20—0.49
. 0.50—-0.99 |
e 5 —5'1.00=-1.49 [ ~*

Fig. 30-a. Current chart of “Present set 3, 6 hours”.
30-a. [BAEL Y b3, 6 K] oK.

1. WTE W mUE 1 WTE

REAL 2019/06/28 07:00 (24h later

Remarks
> 0.00—0.19

—> 0.20-0.49
= oo 0.50—0.99 [ =

Fig. 31-a. Current chart of actual values of “Present set
3, 6 hours”.
3l-a. [BlfEty § 3, 6 K] OIHEMOIEIIN.

1% W0TE W WUE ' X0

Fig. 29-b. Current chart of the correlation maximum
set of “Present set 3, 24 hours”.
29-b. [HAEEL Y b3, 24050 ] oMBERKEY b
DI

CORR. 2018/06/03 14:00 (6h later

Remarks

> 0.00—0.19
—> 0.20—0.49
o 0.50—0.99 = =

[T [ R

Fig. 30-b. Current chart of the correlation maximum
set of “Present set 3, 6 hours”
30-b. [HAEEY M3, 68| OMBEKRKEY O

Tt
FORC. 2018/06/04 08:00 (24h later)

Remarks
. 0.00—0.19
—> 0.20—0.49
0.50—0.99

Fig. 31-b. Current chart of forecast value of “Present

set 3, 6 hours”.
31b. [BifEt> 3, 6K o FHMEDFIIX.
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