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Water balance in the Niigata sand dune
—Part 1—
by
ShGji YOSHIDA and Shigeru AOKI

( Abstract )

A portion of the record obtained from a automatic water~level recorders in operation in a
shallower well ( Yamaguchi’s well with depth of 6.587 ) and a deeper well ( Asazuma’s well
with depth of 16.61m) in the Niigata sand dune is reproduced as Fig 2, Detailed examination of
these diagrams shows that the water level in both of these wells recovered from a low stage
in summer or fall seasons to a high stage in winter season. The average annual change of wa-
ter level was 0.81m in the shallower Yamaguchi's well and was 0.397 in the deeper Asa-—
zuma's well.

The approximate figures of p, , G and 4M can de roughly estimated as shown in Table 3
from plotting ( P—E ) versus dH ( Fig.5) on the basis of the following equation of water
balance ;

P, dH= (P-E)—-(G+4M)
in which P is the precipitation on the soil surface , £ the evapotranspiration from the soil
surface , G the net ground—water outflow , 4 M the increment in soil moisture , 4 H the rise
of ground-water level and P, the air ratio (% by volume). These quantities are expressed as
millimeters depth on the water area for some convenient time interval , where the surface

outflow is neglected
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Table.2 Highest and lowest levels of ground water
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Fig.2 Average ground water level and amount

of rain fall
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Fig.3 Water balance in sand dune
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Table.3 Change of soil moisture content (2/4M|) and ground water outflow (G)

L o H P wOE H F
g |z | Ho(m)* 2[4 M| Go G*™| Ho(m) |214M| G G
(P T4t (m B) | (m/R) | (ma/B) [(FaaTki)| (m B) | (m/B) | (m 8)
072 | 522 | % | o | .32 | 152 | 8 | 105 | 350
3~5 521 97 3.2 15.25 106 3.5
6~8| 547 92 3.1 15.27 106 3.5
9~11| 521 97 3.2 15.27 106 3.5
12~2| 588 85 2.8 15. 06 108 3.6
1973 5. 46 20 77 2.57 153 | 121 | 40 | 1.33 |
1 I - R R B gl | 2.7 T 1531 [T 40 1.3
6~8| 579 72 2.4 15. 49 40 1.3
9~11 U - - 15.57 39 1.3
12~ 2| 497 84 2.8 15.10 41 1.4
1974 5. 26 89 58.5 195 1525 | 84 60 2.00
~s5 510 |77 e | 20 |7 1 I 60 | 20
6~8| 549 56 1.9 15. 36 60 2.0
9~11| 5 42 57 1.9 15. 30 60 2.0
i2~2 542 57 1.9 15.38 60 2.0
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Table.4 Evapotranspiration used in calculation

A 3 4 5 6 7 8 9 10 11 12 1

ARYE m/H15 |15 [20 [20 [ 23 |25 |22 |15 |12 |10 [10 | 10
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