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Hydrogen and Oxygen Isotopic Ratios of Precipitation at Noboribetsu, Hokkaido

Hiroshi Kawaraya', Tsutomu Abiko™ , Osamu Matsubaya

Abstract

At Noboribetsu, Hokkido, hydrogen and oxygen isotopic ratios (8D and 8'30) of precipitation collected in about one
month interval were measured from 1979 to 1983. Although the measurement is rather old, it is useful to explain the
isotopic characteristics of precipitation in the southern coast area of Hokkaido. 8D, 8'%0 and d value (d=6D—85'%0) of
annual mean precipitation at Noboribetsu are -60%o, -8.9%o and 11, respectively. The relationships of 8D and 3'%0 show
obvious difference between winter season and spring to fall season, and the d value is 21 in the winter season and higher
than the value of 9 in the spring to fall season, as like as the characteristics observed at Akita, Ryori and Rokkasho in the
northern Honshu. The relationship in the spring to fall season is similar to those at Akita, Ryori and Rokkasho, and this
implies that the Noboribetsu precipitation in the spring to fall season may be brought by the process similar to those in the
above three localities. On the contrary, the relationship in the winter season is different from those of above three localities
implying some difference in precipitation process. However, the d value of annual mean precipitation at Noboribetsu is
the same as Ryori located at the Pacific Ocean coast of northern Honshu, because the precipitation amount in the winter
season is fairly smaller than that in the spring to fall season at Noboribetsu as like as Ryori. The isotopic ratios of small
revers in the Noboribetsu area are similar to those of several small rivers at the southern coast of Hokkaido, and this
implies that the isotopic ratios of precipitation at the southern coast of Hokkaido have characteristics similar to those at

Noboribetsu.
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Fig. 1 Localities of Noboribetsu and other places discussed
in the text. 1.Hiroo; 2.Horoman; 3.Biratori; 4.Yakumo;
5.0hfune: 6.Yoshioka: 7.Raiden coast.
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Table 1 8D, 8'"0 and d value of precipitation at Noboribetsu.
The collection interval is from the last date to the current
date. The collection of No.1 started on May 24, 1979. ppt
is amount of precipitation(mm).

No. Date ppt 8D %o d
1 1979 6.24 110 -84 -11.4 7
2 7.10 150 -108 -143 6
3 8.07 160 -66 5.0 6
4 9.08 200 -65 -39 6
5 10.05 200 -64 54 11
6 11.05 180 -T2 -10.6 13
7 12.06 130 -53 -89 18
8 1980 112 290 -47 5.0 25
9 214 70 -76 -12.1 21

10 3.14 110 -30 -12.3 18
11 4.18 90 -59 -85 9
12 5.20 130 -73 -11.0 15
13 6.30 200 -79 -10.7 7
14 5.01 150 -59 3.2 7
15 9.16 650 -47 -1.0 9
16 10.30 200 -7l -10.8 15
17 12.01 200 -53 9.1 20
18 1981 131 130 -87 -13.7 23
19 317 200 -1 -111 18
20 412 200 -82 -11.6 11
21 7.01 480 -66 92 8
22 8.06 520 -438 6.9 7
23 812 200 -47 6.9 7
24 822 150 -47 -6.8 7
25 823 200 -57 8.1 8
26 5.04 200 -3 -12.6 8
27 9.18 160 -45 -6.8 9
28 10.24 180 -55 -8.7 15
29 1127 200 -67 -11.1 22
30 1982 423 200 -61 98 17
31 5.01 200 -61 99 18
32 6.11 190 -66 92 8
33 717 200 -32 4.9 7
34 8.20 200 -33 -4.8 5
35 830 200 -45 6.4 6
36 10.21 200 -52 -1.7 10
37 12.18 200 -75 -11.7 19
38 1983 222 180 -86 -133 20
39 5.08 200 -61 -8.7 9
40 6.07 150 -64 -89 7
41 6.20 200 -79 -113 11
42 823 520 - 9.7 7
43 913 490 -52 -14 7
44 9.26 130 -58 3.8 12
45 10.09 130 -49 -19 14
46 11.23 160 -49 -5.4 18
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Fig. 2 Relationships between 8D and 80 of Noboribetsu
precipitation grouped into the winter season(November to
February), the spring to fall season(April to September) and
the transition periods(March, October). The d values are D
—858'%0, if 8D and '80 of each groups are fitted by a
linear relation of slope 8, respectively.
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Table 2 Mean values of 3D, 8'°0 and d value of precipitation at Noboribetsu as well as Akita, Ryori and Rokkasho on the average
annual, in the winter season(November to February) and in the spring to fall season(April to September), respectively.

#RiBlE FEH A R wis? #RBIEARA
5D s%p d 5D slg d 5D sl d (%)

) -60 8.9 1 -65 -10.7 21 -57 82 9 33 1975-1983

e -54 8.6 15 49 92 25 -58 83 9 58 1981-2004

Fr -57 9.0 15 -55 -10.0 25 57 -84 10 55 2000-2011

EE -54 &1 1 53 37 17 53 79 10 2 1979-2005*9

1)Ratio of precipitation amount between the winter season and the spring to fall season, 2)After Matsubaya and
Kawaraya(2014)", 3)Calculation based on data by Hasegawa et al.(2014). 4)no observation from 1986 to 1997.
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