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Fig.2 Location of sampling points in Niigata Prefecture.
(1) :Niigata City, (2) : Asahi Village, (3) : Tsugawa Town, (4) :Shitada Village, (5) :Nagaoka City,
(6) : Muikamachi, {(7) : Tsunan Town, (8) : Joetsu City, (9) I Aikawa Town.
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Table 1 8"0 values (%) of precipitation at 9 sampling points in Niigata Prefecture from
April 1999 to March 2001
(1) Niigata City, (2) : Asahi Village, (3) . Tsugawa Town, (4) :Shitada Village,
(5) : Nagaoka City, (6) > Muikamachi, (7) : Tsunan Town, {8) : Joetsu City,
(9) : Aitkawa Town
Sampling Gﬁo of each sampling point in Niigata Prefecture/ %
Date ] @ 3 @) &) 6 M 8) &)
1999
3/30-4/12 -8.21 — - — -8.37 -9.52 — -7.35 —_
4/12-4726 -8.74 _ — —_— -9.54  -12.05 — 875 —
4/26-5/10 -9.00 et - —  -1256 -12.18 —  -949 —_
5/10-5124 536 421 -4.75 -5.02 474 347  -448 302 -3.56
5/24-6/7 -8.74  -8.67 -6.88 -8.05 -8.03 -8.49 -10.29 -8.72 -9.04
6/7-6/21 -870 -839 -7.44 -8.52 -9.06 -8.93 -1044 -9.66 -9.54
6/21-6/28 -13.88 -1227 1274 1097 -13.02 -10.75 -12.24 -1239 -15.60
6/28-7/12 -10.03 -10.06 -10.08 -1042 -10.32 -937 -1048 -884 -1141
T/12-7126 -1256 904 -10.65 -10.16 -9.06 -808 -908 -8.01 -9.78
7/26-8/9 -_ - -5.94 -3.48 -  -226 — — —
8/9-8/23 -695 -7.36 -6.31 -8.15 -8.46 -848 -10.32 -9.07 -5.52
8/23-8/30 -7.64 <810 -1030 -9.43 -8.69 -8.25 -8.33 -8.31 -8.79
8/30-9/13 -877 -983 -1049 -9.62 -8.44  -10.69 — -10.31 -9.55
9/13-9727 -13.40 -13.95 -12.79 -13.60 -1295 -13.13 -1497 -1329 -11.90
9/27-10/12 578 683 -5.85 -6.69 632 617 -645 -5.70 -6.10
10/12-10/25 -5.80 -6.62 -5.42 -6.61 589  -6.53 -6.70 -6.77 -6.43
10/25-11/8 -9.81 -10.16 -104% -11.23 972 -11.78 -12.88 -10.10 -10.62
11/8-11/22 -7.53 713 -6.49 -8.35 -7.58 722 7113 -7.04 -8.39
11/22-11/29 2159 871 -8.90 -8.67 860 -622 -789 745 -6.73
11/29-12/13 -6.80 -7.60 ~7.35 -8.02 -803 -894 -880 581 -6.97
12/13-12/27 -877 993 -3.99 943 -1001 -1087 -1i.09 -89 -9.53
T1227:1/11 -6.66 -7.10 -6.96 -7.04 -6.33 =702 738 -6.50 -5.85
2000
1/11-1/24 805 -9.81 -10.99 -1008 -1048 -10.26 -10.31 -6.96 -9.03
1/24-217 -7.28 711 -6.82 -8.09 -746 921  -10.65 -7.70 -6.36
2/7-2/21 -8.17 -9.61 -9.17 -9.06 -9.58 -10.24 -10.40 — -8.29
2/21-2/28 -11.13 2982 -1140 -9.47 973 -1006 -10.73 -1026 -11.86
2/28-3/13 -9.60 -848 -7.67 -7.69 869 -10.72 -11.79 -B54 -6.90
3/13-3/127 -10.20 -11.04 985 -10.19 -10.18 -10.98 -1148 -5.67 -11.03
3/27-4/3 -6.15 -6.36 -7.41 -7.32 -6.30 -839 792  -308 -4.96
4/3-4/17 -838 -837 -5.51 -8.65 -7.59 -828 -1007 -8.66 547
4/17-511 777 -848 -8.60 -8.93 -8.31 -8.58  -B55 -6.93 -6.39

(16 )
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Table 1{Continued)
5/1-5/15

439 610 712
5/15-5/29 -5.49  -5.60 -6.49
5/29-6/12 -5.36  -534 536
6/12-6/26 -16.95 -1647 -1542
6/26-713 -872  -9.81 -7.56
77311 =877 -t131  -1133
7M7-731 -8.28  -7.34  -B.09
7/31-8/14 <153  -857 839
8/14-8128 -4.62 -6.83 -
8289711 <776 -10.19 745
9/11-5/25 -194 753 730
9/25-10/2 -7.88  -9.86  -7.77
10/2-10/16 673 683 683
10/16-10/30 -9.18  -871 -9.11
10/30-11/13 -7.16 -657 599
11/13-11/27 672 -855 -6.82
11/27-12/11 644 703 726
12/11-12/25 <727 748 190
12/25-1/9 -11.00  -579  -11.00
2001
1/9-1/22 -8.16  -9.63 -10.05
1/22-129 -1117 954 -1165 -
1/29-2/13 -7.09 -7.59  -880
2/13-2/26 679 155 131
2/26-3/12 -850 -10.12 —_
3/12-3/26 S71 151 -6.25
3/26-4/2 <176 -9.61 -8.37

SYEF, A BEHAE R R s RAFB R B BT 4E Bk i )1 K D458

-6.97
-1.04
-6.19

-14.49

-8.73

-13.87

-8.15
-9.39
-4.61
-8.14
-8.11
-8.53
-6.31
-9.67
-5.11
-7.98
-717
-7.83
-7.52

-8.46
10.77
-1.52
-6.36
-9.64
-5.63
-1.95

555 586 701 -407 555
612 -594 -84l 496  -436
604 549 743 576 486

4331 1247 -1521 -1263 720
831 15 803 754 994

1091 -1250 -1338 -752  -5.94
905 646 907 -1103  -9.90
763 187 902 -390  -538
420 448 520 4.6l —
683 819 877 718 -85
164 867 -1133 854  -1001
665 125 809 786 727
592 716 72 566 -618
939 -1093 1188 -9.86 -10.33
536 -565 688 577 971
633 7170 872 542 641
676 674 159 588 517
176 824 846 164 562
899 958 944 914 -10.93
924 -1043 -1127 938 872

4127 <1381 -1384 943 -13.17
747 192 851 650 597
595 806 -782 555 684
931 -1088 -1144 974 864
546 193 789 512 626
768 1121 -1073 68  —

The number (e.g. (1), () - -) in table corresponds to the number of each sampling point (@) in

Fig. 2. "— represents the defect of data due to the iack of sample.
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Fig.3 Monthly variation of 880 values in precipitation at Nagaoka City, Joetsu City, and Aikawa Town.
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Table 2 "0 values of each rainfall events{or precipitation per one week)on June 2000 and

June 2001 collected at Niigata University

Sampling 8'%0 Sampling 8%0
Date %o Date %
2000 6/8-9 -6.43 2001 6/4-11 -6.01
6/9-10 -5.70 6/11-18 -15.44
6/14 -22.50 6/18-25 -10.28
6/14-17 -25.14 6/25-7/1 -10.43
6/23-24 -12.77
6/24-25 -16.78
6/28-29 -7.50
2000. 6 (6/1-30) -12.69 2001. 6 (6/1-30) -11.51
0
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g A
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Fig.4 Monthly variation of 3'*0 values in precipitation at Niigata City.
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Table 3  8'™0 values of each rainfall events({or precipitation per one week)on August 2000
and August 2001 collected at Niigata University

Sampling 8% Sampling 380
Date %o Date %o
2000 8723 -4.64 2001 8779 711
8/9-13 823
8/13-21 -4.89
8/21-25 -6.13
8/25-26 -3.91
8/26-29 -3.63
8/29-30 -4.32
8/30-31 -6.47
2000. 8 (8/1-31) ~4.66 2001. 8 (8/1-31) -5.83
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Fig.5 Relationship between the temperature and 81%0 values in precipitation at Niigata City.
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Table 4
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80 values of each rainfall events{or precipitation per one week)on January 2001

and January 2002 collected at Niigata University

Sampling _5“;0_ Sampling 80
Date %o Date %o
2001 1/6-11 -13.87 2002 1/4-6 -9.37
1/13-15 -7.11 18-9 -8.78
119-24 -8.90 1/10-11 -7.51
1/24-30 -12.02 1/11 -8.70
1/30-212 -8.71 1/15 -3.79
1/15-16 <171
1222 -10.82
1723 -9.53
1727 -17.01
1/25-31 -12.19
2001, L(1/L31)  -10.71 2002, 1 (1/1-31) 925
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Fig.6 The variation of 8'*0 values in precipitation at seaside {Joetsu City}and mountain (Tsunan Town).
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Fig.7 Monthly variation of §®0 values in some river waters in Niigata City.
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Table 5 30 values of the groundwater ((d)in Fig. 2) near Agano River from April 2001 to
December 2001
For comparison, 8'*0 values of Agano River ({D)in Fig. 2) are also shown
Groundwater ({d} in Fig. 2) Agano River{(D)} in Fig. 2)
Sampling 80 80
Month %o %o
2001. 4 -8.69 -10.60
2001.5 791 -10.00
2001.6 -B.54 -10.81
2001.7 -8.68 -12.04
2001. 8 -8.81 -9.93
2001. 9 -R.81 -10.23
2001. 10 -9.05 -10.23
2001. 11 -8.57 -8.97
2001. 12 -8.34 -10.08
(Mean) -8.60 -10.32
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Oxygen Stable Isotopic Ratios of Precipitations and River Waters in
Niigata Prefecture in Recent Years

Naoki KANO, Hiroyuki AIHARA®, Ryo Kouma',
Kayoko TAKEUCHI, Akihito SATO and Hiroshi IMAIZUMI

Department of Chemistry and Chemical Engineering, Faculty of Engineering, Niigata University,
* Graduate School of Science and Technology, Niigata University
8050 Ikarashi 2-nocho, Niigata-shi, Niigata Pref. 950-2181, Japan

Oxygen stable isotopic ratios (6'%0)of the precipitation and some river water samples in Niigata
prefecture were measured from 1999 to 2002. Isotopic measuremenis were performed by a stable isotope
ratio mass spectrometer. Consequently, the following matters were found. (1) The mean 80 value of
precipitations was —9%, and the variation of £7% was shown throughout the year. (2) All of 9 observation
points, the seasonal behavior of isotopic ratio was similar to each other. (3 )In June and January, 6'%0 value
of precipitations was small, and was large in Augusi.(4)In January, the relationship between the
temperature of observation points and 60 values in precipitation was most remarkably found throughout
the year.(5) The variation of &0 values in precipitations in winter is smaller than that in the other seasons.
(6) The mean 80 value of river waters in Niigata prefecture was about —11%a to —10%o, and the variation
was not so large (£2%0) throughout the year.(7) 6 B0 values of river waters may vary when the melted snow
or the precipitation flow into the rivers.(8) The variation of 60 values in groundwater was smatler than

that in river waters.
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