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Mean Geostrophic Currents in Toyama Bay and Adjacent Waters

Isamu Uchiyama*

This paper presents observations on the monthly mean geostrophic
currents at 20 db and 150 db levels based on 300 db in Toyama Bay
and adjacent waters. The study is based on hydrographic observations
from 1953 through 1986. The paper also analyzes horizontal distribution
in the standard deviations of dynamic depth anomalies in order to
evaluate year to year changes in monthly current patterns.

The results are summarized as follows: (1) South to eastward current
patterns are stable during December to August. (2) Inside of the Bay,
anti-clockwise current patterns frequently appear while great fluctuations
are suggested by the large standard deviations. (3) Monthly volume
transport into the Bay shows considerable seasonal changes with a peak
during May to August and a trough between September to April. (4)
From June through October, current patterns at 150 db differ from those
at 20 db. Especially, from August through October current directions
at the two levels are opposite to each other.

Key words: geostrophic current, seasonal change, Toyama bay, year to
year change
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Fig. 1 Location of observation stations in Toyama bay and adjacent waters,

volume transports across sections A and B (Fig. 7) are estimated,

and vertical distributions of thermosteric anomalies along sections C
and D (Fig. 8) are shown.
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Fig. 2 Seasonal changes in mean salinities at Stn. 12 shown in Fig. 1,
where influence of discharge from rivers is considerable.
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Fig. 3 Seasonal patterns of mean dynamic depth anomalies (unit: 107'of /s?)
at 20 db based on 300 db.
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Fig. 3 (Continued)
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June

Fig. 4 Standard deviations of dynamic depth anomalies (unit: 107'nf /s?)

at 20 db based on 300 db.
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Fig. 4 (Continued)
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Fig. 5 Seasonal patterns of mean dynamic depth anomalies (unit: 107 of /s?)
at 150 db based on 300 db.
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Fig. 5 (Continued)
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Fig. 6 Standard deviations of dynamic depth anomalies (unit: 107'nof /s?)
at 150 db based on 300db.
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Fig. 6 (Continued)
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Fig. 7 Seasonal changes in volume transports across the sections Stns. 19-24
(upper) and Stns. 24-33 (lower).
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Fig. 8 Vertical distributions of mean thermosteric anomaries (unit: 10%cl/ton)
along the sections C (left) and D (right) shown in Fig. 1.

DBROFEESHERBR U-HRETX 5. LT, 8~10RICE MBER/SY —] 28
BABIC 25—, 9 < 10RICRSBERA L LI EBOBEEDH—LAEL DT, XED
wNX, 9 - 10AICBAIZEWITHIRIZRSEE X 5N,

11~5 R ETCOPRBOBEI ML 2 EHME2OD, [PREER/Y — V] KixdHBRT
00RE%E, BEEELEHIIRNTILEND D, L LERIZBNZLSIZ, $/8
(150 m &F) TH-BIIBOBRERMIZARVERT, EROBBITHN, PASHELSHE -
Too TDIZ EDD, BERMLSBHEMEORE/ VY —VIZRAGHIOFRAERIZLTNS
ZENTREND,
BHLBAOFKDFARERN BANOHKDHEAL, 20dbEIZR 5N 2BAICHIT
HHENOHERP, BHADHE/ Y —Y ORAS» S, 5~ 8 A ORIIHIICIER TH 528,
9~4 AOMBTNEREEBAOND, FZDZ L, HEARUKEDB (Fig.1) ik
W AHEOEHE (Fig. 7) IZHHEIZEBDOND, KL, ZZICRUEREREE, B
H A TiZStn. 19DERBIKFEL S m ETULHZNDT, 20dbEiH 575dbEH E TOHE TH
%, F7-, BIEB TidStn. 248K EAH200m X TLH2WNWDT, 20dbiEid 5200dbiHE



AL : BUBOFMHRY/ Y — > 27

EFTORBTHD, ®->T, A, BZHOMMEIZHITHHEDEIEIZIIKE LBZ 1D
LA, FNThoONEOREENEEZ, BAABOKABEZDOIDERETIZE
BCERVWEICERESLETHD, L L, EHEERLAMAZLIITETHHEEX
5,

RABR & HE/ VY — > EDORIRENI S, ERLHBAEAZTEZIS0m BETET > TH

HTEDERTE %, /-, FREER/Y —V ] PHEBRIZZ S8R0, BRAANDEKE
ADRNERIZRDZEHIEWTE B,
BEDOHRERL DR SEO0dbEDIEEDERESH & (1985) DZFNnE K
BTdE, HBPICENTUIOPREZE8HIHDD, £EDOHE/NY —3IHF—HL
TWwd, ZDZ &, BIBTIE, 486 (1985) FHW:SERAKRTY, KD/
Y —VUDHBHIHETEAZEERLTNWDEETXL ), -, BRREROBARE
R AKEEMFERT « BILE (1962) xR (1985) OfEREHBT L, BRIZRIETEY D
KB —V DFESHEEINTNWAEN—BL TS, BflA v a2 h W BEEE
KEERFFERT » BILR (1962) AR (1985) IZ& » TRANRORBIENE S T, B
%< DPFL PN TNT, SEIOHETIIRIENBZVNE BT —IVOTREBDOFED
RENTWB, L L, HIKOEES, MERTEHEZEE L -IEHECE2HBN0H
EEOBRAEBZ HE, T/NMRBCHEHINIBOFEICEIEETHALENHSHLE
bhs,

SEILERIZ, BE)OEEBEHETIHETITONIZU LDOREDIRD, AT
H5HD0D, GEKRRZEDERDOERE»OS, SEERKOTEE /Y — >V DFEEI T
EIhTnwb, Tixbb, 19814108 TALIIAPAHICELE THON-GEKRIK Tit,
10A TARICIIBALK T, 1148 TIXEREESR CREEHED AR/ Y — 5k
ENTWS (HERBXKERIER 1984), SEIOMRFERTIE, THLAKE W EHFXH
310 11ADBRIZENTT 6, RETRNHEY ORE)/ Y —VBEEREINTNWS
HRRBHEET, BRIBUIRNIRYD ORE/NY -V OREEEIRL TS, X512,
BALELEBICTAZEDTEIEILBOHESTET, BRTRIEAMIIKIEAFKE
LTWABRFIERSNDZ & (BEILURKERRS 1991), BRIZHT 2 RBEHEY
DRE/NY —VDFEE, BEWIIRLTHWAEEELD, ZDELHIZ, SEIOMERR%
BEDMEHRELEET L, HRE LT—HTIH2HE2HS 0, FIZERT, REHED
DHRE/NY —VHBEBLTNIEREOHETH—HLTHY, HAZL RN DDESR
KXo THHEEREINTWBRZENEREN S,

SEDOMRTITEI ML SHEIN I EHWNRHEEH/NY — Y E ZDEHEL, X561
BEIZIDZHFEDHOOE BT, S, (PBEENSY—V] 2 LHELE:, #
EEINT-RE/NY — 2 OB, BHEREE FORLBEELRE > TV 21 2RHTILE
Bbd, £, REELBRRE DB, FMEIrOBEDHFTERFTILELD S,

4ERE U KB ERAE LU E SN TN 34, BRIEPEFRY OEIR CREBEY A
IZHE DEEGMER L T 2SI MER I N TV 3%, filxiE, 20dbED 1 A DBED
B TREN/SY — (Fig.3) i3, BELICHEAIBEZLERLTNT, RERR/Y —
VEBDOLEBEBIRN, ZONY—VOBAER, BESHIIHN UBEOBEN EWT, R
PTDINY =V EEI TS D D, D LD, BRPOEELIZHBITS, RERT
XEAAWEKEFET IWEHBERMICLS,




28 BURKERRBFRME H45 (1993)

HoTo DT INRRDOFEY/SY — ViZid, HBOPEIZLIB|OLBEER T HETHEMED
HHI LY, SEOHRERD LTOERRE LTERL TEr2Thidizsih,

FHBMOEEE, I LEEHRBERW:, BARBEKEREHNIZESSLICESH
HLET, RELHEZELARERERAXESHBEBRR, BELURBISHREYR Y
¥ —BEHAIEMRER, BRRKEZRSFBELEIEMRER, BAREXKERZERL
ARBREDOEXIORE X Uiz, BILRLETEY, db, BILECKIT HIHEHRRN,
BLRAKEABRBTROER NLILA] OREADBHIIXONTHWDHZEEMHELE
ER

B ¥

19535 519864 X TDMES DKIR * B DERBERNIETE, 300dbmEm#RED20db
H & 150d b DFHFEOFHP 2 NENREER ERR Uiz, o, RARICEHEIINT
SERFEEDKFLHRHGRT L. ZLT, ThooRzZEIZ, BB S £ DRI
DOFER 2R DOEE/ Y —  OEHELORBERASN,ZL, /39 — VY DREEER
Ul ZORR, (VBATIE, 5A258 AOMEEME, 12A2 54 ADKIIERE
D, PRVEELRE/ Y —VBRoN5A, 9 ArSIIAOMITHEE 25 &,
@BRNTE, RNHEVHRAOKEE/ Y —VBRONDZENEND, 5 - 6 AZKRNT
BREEENNENZ L, QEBANDBKDHEAR, 5AL68 AL THIERT, IA»S
4 ADOMTNERIZ/2DZ &, W6 AN SI0ADM, FE (20dbE) &4/ (150dbME) D
/Ny —HRZY, HZ8 A, 610 DBESFRETIE, RREBYEOHBHRELI:
BHEY OREY/NY — VBROENDZZEBBOENE R -T2, Gk, OB BWHBERD
BRE OBBREZAONICT DLEDLDH D,

X ik

S B - AEREM - I — 1985 EILE TI4HE. pp. 990-1,000, BEALERBE
W (BABEYS BREEHAERSE). HBAFHIRS, EH.

ARHEEA 1985, HEFISSEEE LIBEIERENFHEREE, BEUERIBROERIZOWT.
EILRKERSY 60pp.

BABXKENTA 1984, BEAWMBROLEENLBHEREICET 2%, tERE
HOIR R RRE, pp. 39-68.

BAMGXKEMIRT - BILR 1962. 19615 A, TAH, 11AKHBITIBELEOREIR
OYiEh & EBMBOWMMIZEETSEE, T2pp.

EILRKERBRE 1991 2RF0&A, p. 7.



AL BURBOPERRE/ S — 29

Appendix Table 1. The date of hydrographic observasions in

Toyama bay and adjacent waters.

Year/Month Jan.  Feb. Mar.  Apr. May Jun  Jul.  Aug.  Sep. Oct.  Nov. Dec.
199 10-13 16-19 16-19 16-19 1518 1518 183 12-16
1 12-16 1518 2-6 4.8 ¥6 58 25 510 4-8 417
1% 7-1 - 1417 &9 69 69 6-9 58 4-8 71 58
1% 6-7 6-8 58 58 7-10 &7 2-5 813 2-5 L 14-16
1957 7-9 - 11-4 34 6-7 47 1-3 22 - 11-12 51 5
198 6-9 - 10-12 - 69 56 - - 810 1-4 4-6 4-6
199 - 15-16 6-8 69 1-3 810 1-3 4-7 2-4
1960 7-8 - 35 11-4 2-13 1213 1-2 10-12 317 4-6 1-4
191 - - 7-8 - 1521 46 &5 16-21 -
1992 &1 124 M/ 233 A/%l 7-9 ¥5 56 317 1-17 38
1983 - 1-6 2-3 13, 02 36 1-3 1-3 46 7-10 &7, 11-12 2-5
194 7-9 35 89 6-8 16-18 1-3 35 24 §/%-2 11-12 7-9
196 6- 7 23 1-7 1-4 1-2 1-3 4-5 79 5-6 46, 1618 -
1% 910 1-2 56 910 28 &1 4-6 67 31 4-9 69
1967 19-12 2025 &1l 36 2-3 1-2 517 -3 47 §/%38 17-18 1920
198 12-2 58 3-4 - 34 35 1-2 23 23 1-2 9-10
199 9.2 69 1-3 A/3-2 26 1-4 -5 10-12 6-8 4£7 2,102
9w 712, 02 12-13 912 1-3 6-8 24 1-3 4-6 -3 51 5-6 1-11
91 7-8 2-3 412 1-3 68 -3 56 911 24 4-6 2-3 89
1972 7-8 2-4 23 34 89 M/3-2 34 -4 A/D-1 2-4 1-6 4-5
193 1617 517 58 35 1-2 35 g1 3 517 24 0/l 11-12
1994 7-8 45 46 56 A/D-2 §17 -4 J/32 46 1-3 0/%3 23
9% 617 34 45 2-4 D2 M/ 3D 7-9 51 710 1-3 46 23
197 - 1-8 1-2 56 6-8 7-8 1-3 6-8 47 1-2
9 - 4-10 1-2 4-6 6-8 68 J/3-2 -3 A/33 46 0/312 1-2
198 - 7 36 89 M/3-1 35 2-8 1214 35 0/3-1 N/
199 5-6 56 25 A/%2 M/BY J/BD 1-2 1012 25 5-9 34
190 - - 1-9 710 &9 4-6 610 6-8 O/23
1981 - 25 %3 1-3 68 810 35 g1 6-8 46
1 - - 1-3 1-2 6-8 1-9 79 4-6 4-6
1983 - - 7-9 M/3-1 9.11 67 1-2 35 0/312
1% - - 1-3 35 7-9 517 911 &1 1-3 0/312 5
19% - 56 46 224 A/3B2 M/ 1 1-3 1-3 24 -3 0/311 3
1% - 4-5 35 24 A/D-2 24 J/3-2 4-6 -3 S/%-2 4-6 1-3
1987 2-3 23 23 A/D-1 1-2 1-2 34 23 8/3-1 7-8 N/39
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Appendix Table 2. The number of data used.

BUIRKEXARDFRRE H45 (1993)

Mon. Stn. 1 2 4 5 6 8 10 11 12 13 15 17 19 20 22 24 25 26 27 28 29 30 31 32 33 34
Jan. 17 17 0 0 17 17 17 17 17 17 17 16 0 17 17 0O O 11 11 11 11 11 11 11 11 10
Feb. 13 13 0 0 12 12 12 11 11 10 10 11 0 10 11 0 O 11 8 7 8 9 9 9 8 7
Mar. 26 26 0 0 25 28 26 28 27 28 26 28 0 26 25 O O 19 19 19 18 18 18 18 17 18
Apr. 24 23 0 0 26 26 24 26 23 24 23 25 0 24 22 O 0 19 20 19 19 20 20 20 19 19
May 27 27 0O O 28 28 27 27 27 28 27 26 O 28 28 O O 20 20 20 20 21 22 22 20 21
Jun. 28 28 0 O 28 28 28 28 27 27 27 27 O 27 28 O O 20 20 20 19 20 20 20 20 20
Jul. 22 23 0 0 22 21 23 23 22 23 23 23 0 22 23 O O 17 16 16 16 17 16 17 16 17
Aug. 19 20 0 0 18 19 19 19 19 20 20 19 0 20 19 O O 17 18 16 16 17 17 17 17 18
Sep. 30 29 0 0 30 31 30 29 27 29 28 29 0 27 29 O O 23 23 23 23 22 23 23 23 22
Oct. 31 31 0 0 29 31 30 30 27 29 29 28 0 27 28 O O 21 21 20 21 21 18 21 21 20
Nov. 30 30 0 0 28 29 28 29 29 29 27 30 0 27 27 O O 21 22 21 20 22 22 22 22 22
Dec. 23 23 0 0 23 23 23 23 23 22 22 22 0 22 22 O O 14 14 14 14 14 14 14 15 14




