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3 (P-E)) | (P-Ey) S S Go S./S ]
NO mﬂ% ﬁ‘iﬁﬁﬁ% (mm) (mrnl) (kn{;z) (kmz) (Xlosma.y-l) Lk . '(m,y—l)
V-1 | EER Je¥EE 470 320 10.9200 | 20.1022 11.5651 1.8365 0.58
V-2 | HEEM B3] 475 310 3.3102 | 4.7211 3.0359 1.4364 0.64
V- 3 | BIRB S 1320 1125 0.2548 | 0.8923 1.3402 3.4929 1.50
V- 4 | ZXAEB i 720 525 0.1542 | 0.0731 0.1494 0.4764 2.04
V-5 |—/HB FkH 930 810 0.5210 | 0.2580 0.6935 0.5016 2.66
V- 6 | ## Je¥EE 680 520 0.4110 | 0.1231 0.3435 0.3003 2.78
V- 7 | thEH# BRE 1530 1300 11.2105 | 11.0000 31.4521 0.9857 2.85
V- 8 | FiEith R 650 605 0.4118 | 0.1098 0.3341 0.2783 2.94
V-9 | KB(EM) | WLE 1220 1030 0.3151 | 0.1942 0.5844 0.6264 2.98
V-10 |~V av@E | E 720 535 0.3105 | 0.0862 0.2697 0.2769 3.14
V-11 | & 117 720 520 0.0461 | 0.0121 0.0395 0.2514 3.38
V-12 | EB(EM) | WL 1220 1035 0.1514 | 0.0671 0.2542 0.4595 3.69
V-13 | 888 BERE 1530 1300 1.9910 | 1.2022 4.6091 0.6027 3.84
V-14 | Bt R 1130 1045 0.4278 | 0.1603 0.6509 0.3727 4.08
V-15 | fiAHih BERE 1935 1700 0.9130 | 0.6300 2.8377 0.6942 4.49
V-16 | {Eith BRE 1930 1700 0.3525 | 0.2401 1.0886 0.6724 4.57
V-17 | Z/H8 FkH 930 810 0.4690 | 0.1105 0.5257 0.2263 4.92
V-18 | AHf#i I 1030 750 22.9250 | 4.9000 27.2878 0.2108 5.64
V-19 | Hith RE 1120 1040 0.1515 | 0.0331 0.2041 0.2287 5.94
V-20 | =/ B8 FkH 930 810 0.4541 | 0.0770 0.4847 0.1758 6.10
V-21 | HiEE FKH 890 780 0.6268 | 0.1000 0.6359 0.1584 6.40
V-22 | At BiR 1250 1105 0.7284 | 0.1387 1.0637 0.1905 7.67
V-23 | B (EE) | I 1220 1030 0.3501 | 0.0529 0.4817 0.1534 8.98
V-24 | ¥H# B[#::31:) 855 690 0.4703 | 0.0450 0.4331 0.0963 9.57
V-25 | ¥ HiR 2365 2160 0.1604 | 0.0381 0.4616 0.2399 12.02
V-26 | i HIE 1945 1750 3.7022 | 0.6483 8.3352 0.1760 12.80
V-27 | I T 1330 1050 59.8000 | 6.5000 86.3590 0.1113 13.00
V-28 | BE wBE 910 830 0.5660 | 0.0381 0.5467 0.0679 14.23
V-29 | EEH K5 1160 1000 0.9410 | 0.0812 1.1728 0.0875 14.25
V-30 | #Ei#l e 1030 750 28.8250 | 2.1000 31.2648 0.0749 14.50
V-31 | FO# I 1025 750 95.2355 | 6.1000 102.1914 0.0662 16.24
V-32 | & iR 680 590 0.9542 | 0.0432 0.6743 0.0430 16.39
V-33 | —&i 2! 1205 900 3.1006 | 0.2300 3.9432 0.0739 17.21
V-34 | Wit RE¥ 950 900 0.8125 | 0.0473 0.8144 0.0581 17.24
V-35 | thifith RE 1120 1035 0.2201 | 0.0137 0.2607 0.0621 19.08
V-36 | AFH RE 840 780 0.4320 | 0.0170 0.3762 0.0382 22.76
V-37 | i R¥ 790 725 0.3432 | 0.0108 0.2789 0.0345 23.64
V-38 | @itk 1L 1430 1240 0.4425 | 0.0198 0.6573 0.0454 32.76
V-39 | Hi:E# [ITEd 1030 750 22.0022 | 0.6481 23.1483 0.0307 34.26
V-40 | FE® 1L 840 720 0.2510 | 0.0059 0.2151 0.0237 36.19
V-41 | KB HF 1540 1430 1.3285 | 0.0484 2.1151 0.0363 43.90
V-42 | 1A « NAW | #5A 1130 1080 5.3940 | 0.1392 6.2455 0.0256 45.24
V-43 | Fya® i 890 765 0.3902 | 0.0070 0.3526 0.0180 50.23
V-44 | #H HE 1540 1430 0.5848 | 0.0105 0.9156 0.0179 87.47
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B 2R RIS OREBNKINKE HER

S (P-E,) | (P-E.) Sa S. Go Si./Sa WKL
NO M?‘E% ﬁ;ﬁﬁﬁ% (mm) (mn.;) (kmz) (kmz) ( X losms.y—l) k (m.y—l)
N-1 |EFR/ M | & 955 810 0.0951 | 0.0312 0.1161 0.3228 3.77
N-2 | HE ®H 890 770 0.4300 | 0.0900 0.4520 0.2069 5.07
N- 3 | E88 1152 1220 1025 0.4250 | 0.1125 0.6338 0.2682 5.57
N- 4 | #7188 FkH 890 780 1.8402 | 0.3000 1.8718 0.1638 6.21
N- 5 | FUEE# ITE 925 650 0.4780 | 0.0782 0.4930 0.1636 6.30
N- 6 | #38 FkH 890 770 0.2150 | 0.0300 0.2145 0.1403 7.11
N- 7 | ®F & FkH 890 780 0.6801 | 0.0900 0.6755 0.1326 7.49
N-8 | 4F /i Hx 955 810 0.0922 | 0.0087 0.0951 0.0935 11.02
N- 9 | B&EM w1 1050 810 0.1300 | 0.0113 0.1457 0.0859 13.03
N-10 | KBEREB) | Wk 1220 1015 0.1771 | 0.0178 0.2341 0.0999 13.23
N-11 | gt RE 1330 1260 0.3101 | 0.0279 0.4476 0.0922 15.68
N-12 | Bt R 955 810 0.1588 | 0.0099 0.1597 0.0616 16.30
N-13 | ®X 7 #h ‘@i 1870 1760 0.0339 | 0.0040 0.0704 0.1153 17.97
N-14 | HE# HHE 955 810 0.2080 | 0.0121 0.2084 0.0532 18.76
N-15 | Bt 8 1800 1625 0.4515 | 0.0432 0.8829 0.0965 20.29
N-16 | filiAith RE 1390 1315 0.1450 | 0.0113 0.2164 0.0730 20.36
N-17 | TB# B 955 810 0.0420 | 0.0023 0.0420 0.0479 20.75
N-18 | &1l /it & 955 810 0.7801 | 0.0341 0.7726 0.0425 23.30
N-19 | $@#E 115 1320 1120 1.1001 | 0.0571 1.5161 0.0518 26.62
N-20 | 5t/ i % 1005 860 0.9830 | 0.0301 1.0138 0.0304 33.96
N-21 | #5/# iz 1025 965 7.0900 | 0.2195 7.4791 0.0310 34.07
N-22 | =/ % 955 810 0.0126 | 0.0003 0.0123 0.0256 38.06
N-23 | &R 5F 1345 1240 1.0025 | 0.0351 1.3919 0.0353 39.35
N-24 | KR /it 8 1520 1440 1.1231 | 0.0196 1.7353 0.0175 88.23
N-25 | #4038 i 1320 1120 1.3811 | 0.0141 1.8388 0.0103 129.38
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Conditions of Location on Closed Lakes in Japan

Hiromi HAMADA (OKADA)*

The number of lakes in Japan is about 600, which are recognized on the 1/50,000 map
published by the Geographical Survery Institute of Japan®. About 150 lakes among 600 were
investigated and their lake basins were reprorted (Fig. 1). The author selected so called “closed
(without outlet) lake” from these lakes.

The annual water balance of selected lakes are given by :

Go=(P—E,)*Sy*f+(P-E\) S
where Gy is groundwater outflow from the lake (m®syear™!), P is precipitation (meyear™'), E,
is evapo-transpiration from the catchment area (meyear~'), Sa is catchment area (m?), E, is
evaporation of water from lake surface (meyear~!) and S, is area of lake (m?). In this paper,
the author make the assumption that G, is equal to the water depth of leakage of the closed
lake. The results of calculated water balance are shown in Tables 1 and 2. The lakes in Table
1 are crater lakes, caldera lakes and maars by volcanic activity. The lakes in Table 2 are in non
-volcanic region.

The purpose of this paper is clarify conditions of location of closed lake in Japan through
water balance consideration.

The results are summarized as follows ;

1) In volcanic region, caldera lakes show lower value of leakage. For example, the depth of
leakage in Lake Mashu-ko (V-1) is 0.58 me*year~!. Maximum value is 87.47 m-year~' on Lake
Hiki-numa (V-44). In non-volcanic region, the depth of leakage is comparatively high. This
values ranges 3.77 meyear~! to 129.38 meyear~!. Minimum value is Lake Menkozaka-no-ike (N
-1) and maximum is Lake Wakahata-numa (N-25).

2) The depth of leakage can be derived from field observations (e.g. Okada, 1985, 1987,
1988) 9101 These values are 14.24 meyear™! in Lake Sai-no-ko, 9.13 meyear™' in Lake Kiri-
gome-ko Karigome-ko and 5.11 meyear~! in Lake Shibire-ko. The calculated values for these
lakes are 34.07, 45.24, 6.30 meyear~!, respectively. However, these may be overestimated,
because the geological structure around the lakes is not taken into consideration. The condition

of location of closed lake is closely related to the origin of lake to some extent.

* Graduate student, Rissho University
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