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Estimation of Volume—Area-Depth Relationship for Shallow Wetland
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Abstract

The wetland has very important functions in hydrologic and ecological aspects and the
research of wetland functions requires the basic hydrological properties such as water quantity.
However, we do not have a research work on the hydrological properties for a wetland study
in Korea. Therefore, this study is to estimate the relations between the volume(V), the area(A),
and the depth(h) of water in the wetland which might be the basis for the wetland research in
Korea. To estimate the relations, we derive the basic equations, obtain the surveyed data and
do modelling, and estimate the relations of A-h and V-h using the Surfer program. The
estimated and observed volumes for 5-wetland are compared and the errors are in the range of
2 % to 11 % for 4-wetland and 34 % for the rest. The wetlands in small errors showed the
similar ones with the profile of the wetted perimeter which is assumed for the derivation of
the equation but the wetland of large error has much different profile with the assumed one.
We re-estimate the volumes for 3-wetland(W3, W4, W5) which showed the large errors due to
the bended profiles of the wetland slopes. Say, after the slopes was divided into two parts of
upper and lower ones, the volumes were estimated. From our re-estimation, we obtained very
good results ranged from 1 % to 8 % in their errors. We conjecture that the procedure
suggested in this study might be useful as a reference for the future research on the relations
of V-A-h in Korea.
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0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
02 11897 106.2 1.3536 357.0 | 15902 | 2995 | 2117 13 124.1 0.2
0.4 17482 398.1 15545 6505 | 17501 | 6328 | 4344 | 840 | 384 | 687
0.6 23781 811.6 1.703.2 957.2 | 19163 | 997.9 | 4625 | 1726 | 4600 | 1529
0.8 26740 | 13182 | 18596 | 13296 | 20891 | 13963 | 4877 | 2654 | 5371 | 251.8
10 29499 | 18792 | 20248 | 17156 | 22696 | 1.829.3 | 511.7 | 3619 | 6187 | 3662
1.2 32401 | 24964 | 21981 | 21347 | 25116 | 23009 | 5357 | 4618 | 7041 | 4969
14 35076 | 31696 | 23796 | 25835 | 34738 | 2887.7 | 5595 | 565.1 | 7933 | 6446
16 37544 | 38928 | 25675 | 30786 | 44860 | 36854 | 5836 | 6718 | 8362 | 8100
18 40070 | 46650 | 27615 | 36063 | 54017 | 46692 | 6080 | 7818 | 9839 | 9940
20 42678 | 54876 | 29475 | 41709 | 64355 | 58413 | 6327 | 8953 | 11069 | 11986
22 46186 | 63662 | 31396 | 47722 - - 6579 | 1.012.1 | 13526 | 14384
2.4 - - 33392 | 54117 - - 6838 | 11326 | 16568 | 17345
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FA4 Amax{m) S(m) p
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w4 42 1,471.1 423
W5 38 41292 2.36
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249 | A% | AAm) | eAmla%)
w1 6,366.2 6,509.0 2.0
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w3 5841.3 7,745.0 326
w4 2,643.3 2,920.8 105
W5 5,656.2 4,989.0 118
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