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Seasonal and Annual Variations in Surface

Water Temperature Inside and Outside

Nomo Bay, Nagasaki Prefecture

Tkuo Taxkami and Tetsushi Senta

Nagasaki University Nomo Fisheries Station is located at the tip of Nagasaki Penin-

sular, facing Nomo Bay on the south and the open sea on the north. Surface water

temperatures have been observed at two stations near the shore line, one on the bay side

and another on the open sea side, at 1000 h every morning since 1976.

The seasonal variation averaged for ten years from 1976 to 1985, and the extremes

observed .in each of three ten-days of each month during the same period, in the surface

water temperatures at the above-mentioned stations are presented. Such information

should be useful for the fishermen and fish farmers working in the sea around Nagasaki

Peninsular as well as for the scientists who may study marine organisms and fisheries of

the area.
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Feg. 1. A map showing the locations of the inside
station A and the outside station B where
observations on the surface water
temperature were made daily at 1000 h. N.
F.S. stands for Nagasaki University Nomo
Fisheries Station.
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Fig. 2. Seasonal variations of mean temperatures for
each ten-days period averaged for the period
of 10 years, from 1976 to 1985.
Open dots, surface water temperature at stn.
A; solid dots, the same at stn. B; line without
dot, air temperature.

Table 1. The extremes of air temperatures and sur-
face water temperatures observed in
Nomozaki at 1000 h during the period from
1976 to 1985

Itemé ) Lowest temp. (C) Highest temp. (C)
(Date observed) (Date Observed)
Air temp. 0.0 33.1

(Feb. 16, 1985) (Aug. 8,1977)
Surf. Water temp.
Stn. A, inside 9.1 30.2
(Feb. 27, 1981) (Aug. 15, 1978)
(Feb. 9,1984)
Stn. B, outside 10.5 30.3

(Jan. 29, 1982) (Aug. 6,1985)
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Fig. 3. Deviations of annual mean temperatures at stn. A for each ten-days period from those averaged for the
period of 10 years, from 1976 to 1985. Deviation in C.



58 BmR - TH: RERFSENSOERFKEDOEL - FLE)

KBIKEOEEYBEIZF OB LICRL 5,
Z OEENL, FEECD 5T,

B HEOBN - BAEREKEDFHE L FEE
Te &% i Appendix Tables 1, 2R L7z,

EAREKEOBREE
EBALHKBROBREEOKE i R% &
19774 19794 ¥ TIXESRERTH 575, 19804
& 019824 ¥ TuKIRMER, 198442 b BIRMEMIC
B L Fig. 3),
EICEBEY RS EUTOLR ) THoT, 1976
FEREED L ELSERERCE - 12, 2 OKIRE
FERI7TEDOE ¥ TRV A b ERERCE
>, 1978, 1979 ERMER CEBORIT N0
2T, 19804 1T &R AN KRB R CHERE L, 19814
HENEBTH -1, 19825127 A23 B EB AKX
ENRNBHHIETHD, TOHETTATHOFHK
B, PEERES.0CTHELSL-TW5, Zh
REAOEERED—1.8METH D, BEIELE
x5 U4, 1972), 1983E M EBRER TEED

30

Temperature (°C)
-— N N
N o 18]

o

MBAVINE D o T, 1984513 PE ETIIRBE — R D 5E
WERIL S TR TH o Tee KBS ENLRLHTT
AL D EVCHRIRE E TR o1, 1985834
R =R T H A MRERCE L > UERER~EH -
2o

KB, AELBEAEDRE

R COEREKIRIZ, KBRS, W, KBROEL
DEELRELFFLZEDNbh-TwS (IE,
1959), & ZCik, 19829 % flic & b KRR, BKE

NEBR - BAEEKEREC S OBREEELY L T

DhEEF L1,

BeXkEDE3RF LA, SATHE, TH, 8-9 -
LNATAHTHRRBOEILD KE 7t » Tz (Fig.
4), —fc, BATRCREINRR SOMB TR
PR LT <, OB ERIRRS SHCELT
Bo BAKENSEZ &3, Bl Lo %
TEHRBERLTCOVLALDERENE L ENEA, &
BoZ{edbkE<insd, Lrl, KR EERKEDH
ik, ERBIRRKLEIO X5 BB R 0

120

1/

o))
o

Precipitation(mm)

w
o

o

J FMAMIJ J ASOND
Month

Fig. 4. Fluctuations in mean temperatures for each five-days period in 1982. An unusually heavy rain attacked
Nagasaki Prefecture -causing a big damage by flood on July 23 this year. Open dots, surface water
temperature at stn. A; solid dots, the same at stn. B; line without dot, air temperature; bar, rain-fall per
day for each five-days period.
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Appendix Table 1. Mean and extreme surface water temperatures for each ten-days of a month observed at stn.A,
inside Nomo Bay, 1976 —1985

Mn. td* 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Av. S.D. Extremes observed

High. Low.
1 f* 14.6 11.9 14.7 15.6 15.3 11.6 14.4 14.5 13.6 14.2 14.0 1.5 17.0 10.2
1 s 12.7 11.5 14.2 14.4 13.1 11.3 12.6 13.7 12.9 13.6 13.0 1.4 16.1 10.0
1 t 12.0 12.4 13.2 13.9 12.9 12.5 12.0 13.1 11.5 14.5 12.9 1.3 15.5 9.4
1 mean 13.1 11.9 14.0 14.6 13.7 11.8 13.0 13.7 12.7 14.1 13.3 1.5 17.0 9.4
2 f 13.4 11.8 12.9 13.3 11.5 13.6 11.5 13.8 11.4 14.6 12.8 1.5 15.5 9.1
2 s 14.1 11.4 12.5 14.8 12.0 13.5 12.6 13.1 12.2 13.6 13.0 1.3 15.7 10.0
2 t 13.2 11.6 14.0 15.3 13.8 11.6 14.1 12.2 13.6 12.5 13.2 1.4 16.1 9.1
2 mean 13.6 11.6 13.1 14.4 12.4 13.1 12.6 13.1 12.3 13.6 13.0 1.4 16.1 9.1
3 f 13.9 13.2 13.8 13.8 13.4 11.9 12.6 13.4 12.6 13.5 13.2 0.9 15.5 10.7
3 s 14.8 15.6 12.9 13.8 13.2 13.4 14.4 12.5 12.6 13.8 13.7 1.1 16.3 11.5
3 t 13.8 15.1 14.3 15.0 12.9 14.6 14.9 14.6 13.1 16.2 14.4 1.2 17.4 11.7
3 mean 14.2 14.5 13.7 14.2 13.2 13.4 14.0 13.4 12.8 14.5 13.8 1.2 17.4 10.7
4 f 14.7 15.2 15.3 16.2 15.8 15.4 15.0 14.9 15.3 16.4 15.4 0.9 17.5 13.6
4 s 17.1 16.2 16.4 17.2 16.4 16.3 15.7 16.0 17.2 16.6 16.5 0.9 18.8 14.7
4 t 19.2 17.1 16.3 17.7 16.1 17.1 17.3 17.5 17.9 17.7 17.4 1.0 20.0 14.4
4 mean 17.0 16.2 16.0 17.1 16.1 16.2 15.9 16.2 16.8 16.9 16.4 1.2 20.0 13.6
5 f 18.9 17.6 18.3 18.4 17.7 17.8 18.7 17.6 18.7 19.0 18.3 0.8 20.6 16.4
5 s 19.6 18.5 19.4 18.7 18.6 18.5 20.7 19.4 20.0 20.5 19.4 1.1 21.8 17.5
5 t 20.8 19.4 21.2 20.6 20.1 19.8 21.8 20.7 21.2 21.2 20.7 0.9 22.8 18.4
5 mean 19.8 18.5 19.7 19.3 18.8 18.7 20.4 19.2 20.0 20.2 19.5 1.4 22.8 16.4
6 f 21.2 21.7 21.5 22.4 21.7 20.6 22.1 21.5 22.3 22.2 21.7 0.9 25.0 19.5
6 S 21.3 22.3 24.0 22.5 22.3 22.3 22.7 21.8 22.8 22.9 22.5 1.0 25.7 20.4
6 t 22.2 23.0 23.9 23.7 23.3 24.1 22.9 23.6 23.8 23.4 23.4 0.9 25.6 21.3
6 mean 21.6 22.4 23.1 22.9 22.4 22.3 22.6 22.4 23.0 22.8 22.5 1.1 25.7 19.5
7 f 23.1 25.1 26.5 24.3 23.3 25.3 23.6 24.3 25.1 24.9 24.6 1.2 28.0 22.1
7 s 24.0 26.7 27.5 24.5 24.5 28.1 24.0 25.0 26.7 26.4 25.6 1.6 29.7 23.2
7 t 25.4 28.2 28.3 27.2 26.3 28.6 24.1 26.7 27.9 28.1 27.1 1.6 29.8 23.2
7 mean 24.2 26.7 27.4 25.4 24.8 27.3 23.9 24.7 26.7 26.5 25.9 1.8 29.8 22.1
8 f 26.8 28.9 27.8 28.7 25.3 26.3 26.5 28.6 27.9 28.6 27.6 1.4 29.9 24.4
8 S 27.6 27.2 29.2 28.5 25.7 27.5 26.6 26.9 28.4 27.9 27.5 1.2 30.2 24.8
8 t 26.8 26.6 29.4 27.6 26.7 27.3 26.8 26.8 27.2 28.7 27.4 1.1 30.0 24.9
8 mean 27.1 27.5 28.8 28.2 25.9 27.1 26.6 27.5 27.8 28.4 27.5 1.2 30.2 24.4
9 f 25.6 28.1 28.3 27.0 27.1 26.5 26.0 27.4 27.5 28.1 27.2 1.0 28.8 23.9
9 s 24.5 27.1 27.2 27.0 25.2 25.5 24.8 26.6 25.6 28.0 26.2 1.2 29.3 23.8
9 t 23.5 25.5 25.7 26.6 24.2 25.5 23.8 26.0 25.5 26.1 25.3 1.1 27.8 22.4
9 mean 24.5 26.9 27.1 26.9 25.5 25.8 24.9 26.7 26.1 27.4 26.2 1.4 29.3 ) 22.4
10 f 23.1 24.8 24.6 24.3 23.5 23.7 23.4 25.1 24.0 24.0 24.0 0.9 25.9 22.2
10 s 22.2 24.0 22.9 23.3 23.0 23.1 22.8 23.9 22.7 22.9 23.1 0.7 24.4 21.7
10 t 21.0 23.7 21.8 22.4 20.7 21.0 20.9 22.3 21.5 21.6 21.7 1.2 24.2 18.6
10 mean 22.1 24.2 23.0 23.3 22.4 22.5 22.3 23.8 22.7 22.8 22.9 1.4 25.9 18.6
11 f 19.7 22:5 21.0 21.9 19.5 18.8 21.1 21.9 21.7 21.2 20.9 1.4 24.8 16.7
11 S 17.8 20.6 20.2 18.6 18.7\18.6 19.9 18.7 20.9 19.0 19.3 1.3 22.5 16.5
11 t 16.1 18.8 18.3 18.0 18.3 18.0 18.2 17.3 19.7 17.9 18.1 1.3 20.6 14.0
11 mean 17.9 20.7 19.8 19.6 18.8 18.5 19.7 19.3 20.8 19.4 19.4 1.8 24.8 14.0
12 f 15.5 17.1 17.5 17.3 17.1 16.1 16.8 17.6 18.3 16.3 17.0 1.0 18.9 14.1
12 s 14.8 18.2 17.7 16.6 14.9 15.4 15.4 15.5 17.7 14.1 16.0 1.6 19.4 12.3
12 t 12.9 16.8 15.9 16.2 13.0 14.9 14.9 14.0 14.7 14.4 14.8 1.7 17.7 10.2
12 mean 14.3 17.0 17.0 16.7 14.9 15.5 15.6 15.7 16.8 14:9 15.9 1.7 19.4 10.2
Av. 19.0 20.0 20.2 20.3 19.1 19.4 19.4 19.7 19.9 20.2 19.7 5.3 30.2 9.1
S.D. 4.8 57 55 4.9 50 55 4.8 53 55 54
High. 28.4 29.6 30.2 30.1 28.0 29.7 28.0 29.9 29.7 29.6
Low. 10.2 10.1 10.2 12.0 10.0 9.1 10.0 11.0 9.1 11.5

sk The first (f), second (s), and third (t) ten-days of each month.
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Appendix Table 2. Mean and extreme surface water temperatures for each ten-days of a month observed at stn.B,
outside Nomo Bay, 1976 —1985

Mn. td* 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Av. S.D. Extremes observed

High. Low.
1 f* 15.1 12.6 15.7 15.8 15.6 12.7 14.9 15.1 14.5 14.6 14.6 1.3 17.2 12.0
1 s 13.8 12.1 14.7 14.9 14.0 12.2 13.2 14.2 13.4 14.3 13.7 1.2 16.4 11.6
1 t 12.9 13.3 13.8 14.4 13.5 13.3 12.6 14.0 12.3 15.2 13.6 1.1 16.3 10.5
1 mean 14.0 12.7 14.7 15.0 14.3 12.8 13.5 14.4 13.4 14.7 14.0 1.3 17.2 10.5
2 f 13.9 12.7 13.7 14.3 12.5 14.1 12.0 14.9 12.4 15.1 13.6 1.3 16.0 11.1
2 ) 14.4 12.5 13.8 15.1 12.9 13.7 13.3 13.4 12.83 14.0 13.6 1.1 15.9 11.5
2 t 14.1 11.9 14.7 15.3 14.1 12.7 14.3 13.0 14.1 13.2 13.8 1.2 16.4 11.2
2 mean 14.1.12.4 14.0 14.9 13.2 13.6 13.1 13.8 13.1 14.2 13.6 1.2 16.4 11.1
3 f 14.4 14.1 14.0 14.0 13.5 12.5 13.0 13.5 12.9 13.9 13.6 0.8 15.7 11.8
3 S 15.2 16.0 13.6 13.7 13.3 13.6 14.9 12.9 12.7 14.0 13.9 1.1 16.4 12.0
3 t 14.2 15.3 14.7 15.0 13.3 15.1 14.9 14.7 13.8 16.6 14.7 1.2 17.6 11.8
3 mean 14.6 15.1 14.1 14.2 13.3 13.8 14.2 13.7 13.2 14.8 14.1 1.2 17.6 11.8
4 f 14.7 15.3 15.6 16.7 16.7 15.6 15.0 14.8 15.5 17.0 15.7 1.1 18.4 13.5
4 S 17.5 16.0 16.3 17.3 16.5 16.4 16.3 15.7 17.6 16.6 16.6 1.0 19.4 14.4
4 t 18.8 16.9 16.5 17.4 16.3 17.3 17.3 17.1 18.2 17.6 17.4 0.9 19.6 15.4
4 mean 17.0 16.1 16.1 17.1 16.5 16.4 16.2 15.9 17.1 17.1 16.4 1.2 19.6 13.5
5 f 18.9 17.7 18.3 18.1 18.0 18.0 18.7 17.3 18.9 18.9 18.3 1.0 21.2 16.1
5 ) 19.6 18.4 19.3 18.6 18.5 18.3 20.8 19.2 19.9 20.5 19.4 1.1 23.0 16.6
5 t 20.2 19.0 21.3 20.7 20.0 19.5 21.8 20.1 21.3 21.2 20.6 1.1 23.0 18.1
5 mean 19.6 18.3 19.7 19.2 18.9 18.6 20.5 18.9 20.1 20.2 19.4 1.4 23.0 16.1
6 f 20.7 21.5 21.4 22.6 21.6 20.9 21.9 21.2 21.7 22.0 21.6 0.9 23.6 18.5
6 s 21.3 22.2 23.5 22.4 22.0 22.2 22.8 21.7 22.5 22.6 22.3 0.9 24.8 20.5
6 t 22.0 22.5 23.3 23.3 23.3 23.7 22.8.23.3 23.5 22.9 23.1 0.8 25.0 21.3
6 mean 21.3 22.1 22.7 22.8 22.3 22.3 22.5 22.1 22.6 22.5 22.3 1.1 25.0 18.5
7 f 23.2 24.6 25.8 24.1 22.9 24.8 23.3 24.3 24.2 24.4 24.2 1.1 27.5 22.2
7 S 23.6 26.3 27.2 24.3 24.1 27.9 23.9 24.9 26.5 25.8 25.3 1.6 29.0 22.2
7 t 25.3 27.6 28.1 26.5 26.1 28.3 23.5 26.3 28.0 27.9 26.7 1.8 29.5 22.6
7 mean 24.1 26.2 27.1 25.0 24.4 27.0 23.5 24.4 26.4 26.1 25.5 1.9 29.5 22.2
8 f 26.3 28.7 27.8 28.5 25.1 25.8 26.3 28.4 27.8 28.3 27.3 1.4 30.3 24.4
8 S 27.1 26.8 28.9 28.5 25.5 27.6 26.7 26.6 28.1 27.9 27.4 1.3 30.1 24.3
8 t 26.4 26.4 29.0 27.3 26.6 27.5 26.8 26.7 27.5 28.6 27.3 1.2 29.6 24.9
8 mean 26.6 27.2 28.6 28.0 25.8 27.0 26.6 27.2 27.8 28.3 27.3 1.3 30.3 24.3
9 f 25.6 27.8 27.9 27.1 26.9 26.4 26.0 27.4 27.3 28.1 27.1 1.0 29.0 24.9
9 S 24.7 27.1 27.1 26.9 25.1 25.9 25.0 26.7 25.7 27.6 26.2 1.2 28.8 24.0
9 t 23.5 25.5 25.5 26.7 23.9 25.7 23.8 26.1 25.5 26.4 25.3 1.2 27.6 22.3
9 mean 24.6 26.8 26.8 26.9 25.4 25.9 24.9 26.7 26.2 27.4 26.2 1.3 29.0 22.3
10 f 23.1 24.8 24.4 24.6 23.4 24.1 23.3 25.2 24.2 24.2 24.1 0.9 26.2 22.4
10 S 22.4 24.2 23.0 23.7 23.0 23.0 23.1 24.0 23.2 22.9 23.2 0.8 24.8 21.4
10 t 21.1 24.1 22.2 22.7 21.2 21.4 21.4 22.8 22.0 21.9 22.1 1.2 24.8 19.5
10 mean 22.1 24.4 23.2 23.6 22.5 22.8 22.6 24.1 23.1 23.0 23.1 1.3 26.2 19.5
11 f 20.0 23.1 21.2 21.9 20.0 19.3 21.3 21.6 22.1 21.6 21.2 1.2 23.9 18.2
11 S 18.1 20.9 20.4 19.6 18.9 19.1 20.0 19.3 21.4 19.5 19.7 1.2 22.8 17.0
11 t 16.5 19.4 18.7 18.3 18.5 18.1 18.7 18.0 19.9 18.2 18.4 1.1 20.8 15.0
11 mean 18.3 21.2 20.1 20.0 19.1 18.9 20.0 19.6 21.1 19.8 19.8 1.6 23.9 15.0
12 f 16.0 18.1 18.1 17.6 17.7 16.9 17.2 17.9 18.6 17.2 17.5 0.9 20.0 14.5
12 S 15.2 18.6 18.2 17.3 15.9 16.3 15.7 16.1 18.1 15.2 16.7 1.4 19.6 13.5
12 t 13.9 17.0 16.7 16.8 13.9 15.2 15.4 15.1 15.4 15.2 15.5 1.3 17.7 12.1
12 mean 15.0 17.9 17.6 17.2 15.8 16.1 16.1 16.4 17.3 15.8 16.5 1.5 20.0 12.1
Av. 19.2 20.0 20.4 20.4 19.3 19.6 19.5 19.8 20.1 20.4 19.9 5.0 30.3 10.5
S.D. 4.4 5.0 5.2 4.8 46 52 4.6 51 52 5.1
High. 28.4 29.3 29.8 30.1 28.0 29.5 29.1 29.0 29.8 30.3
Low. 11.9 11.2 12.5 12.5 11.5 11.2 10.5 12.2 11.1 12.2

%k The first (f), second (s), and third (t) ten-days of each month.



