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Influence on Water Balance of Farming Management
in Upland Field

- A study for plots without vegetation -

KUBOTA Tomijiro, MASUMOTO Takao, YOSHIDA Takeo, TANAKA Shoichi, FURUE Kaoji

Summary

It is necessary to study a way for fostering an environmentally sound water cycle while actualizing problems of a
decrease in the streamflow and the dryness of spring water, etc. The number of cases which are quantitatively evalu-
ated is small although it had been pointed out since before that are hydrological characteristics of farmland like the
surface runoff rate and the infiltration capacity etc. are changed by the increase of utilization rate of plastic mulch or
green houses in the farmlands. Then, a field experiment was conducted to evaluate the influence on hydrological char-
acteristics by ground surface management in the farmland. As a result, using plastic mulch causes the rise of runoff
ratio up to 45% while the ratio by the differences of plowing was the range of 1% to 19%.

Keywords : surface runoff, farmland hydrology, ¢ -index, farming management, plastic mulch, hydrologic
cycle
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Appendix |

Table Runoff coefficient and factors

oooOO0o0o0oo0oboo 2040 020060

Maximum rainfall intensity

Runoff coefficient

Event . Rainfall | Averaee
No. | ®™ | Date |R™| 1h |1omin| smin. |duration| Al | ZE | SA1 T} g | gy | gp | ms | Mo | R
(day) (mm) [(mm/h)|(mm/h)[(mm/h)| (min.) | (mm/h)] kJ/m?]| %) (min.) [(DOREEOREOREORNED)
1 21| 6/19700] 110| 26| 54| — 600 11| 362 40 10 00 — | ool ool o0
2l 21] 6/19 18:50 2.3 1.3 3.0 — 230 0.6] 3.76 56 00| — 0.0] 0.0] 0.0
3 22| 6/20320] 13| 05| 18] — 230 03[ 379 57 00 — | ool ool 00
4| 22 6/2018:00] 389 169] 252| — 490 48] 380| 53 09] — | 40| 233 75 Tv6
5[ 25 6/23 1:40] 13.9 5.2 6.6 — 310 271 4.56 68 00| — 0.0] 0.0] 0.0
6] 26| 6/24440] 369| 64| 144| — 540 41| 479 83 00 — | ool 82 03
71 28 6/26 3:30 4.8 24| 126 — 130 2.2 547 80 00| — 0.0] 32| 0.8
8] 36| 7/41530] 269 212 528 — 310 52| 557 42 01 — | 12.7] 52.2] 52.9
9] 36 7/4 21:40 1.8 1.0 4.2 — 70 1.5] 6.20 91 00| — 0.0] 0.0] 0.0
10] 41| 7/91000] 99| 99| 222 — 60 99 625 46 00 — | ool 171] 60
11 42 7/10 1:30 1.3 1.3 5.4 — 20 3.9] 6.46 55 0.0] — 0.0] 0.0] 0.0
12 42| 7/103:10] 407 197] 486 — 330 74 648 58 9.7] — | 304] 750] 678
13| 54| 7/22 17:30 4.2 4.0 7.8 — 140 1.8] 7.48 40 00| — 0.0] 0.0] 0.0
14| 58| 7/26400] 132| 88| 276] — 180] 44| 756] 39 00 — | ool 11 o0
15| 65 8/2 4:20 1.0 0.6 1.8 — 130 0.5] 7.83 39 00| — 0.0] 0.0] 0.0
16| 65 8/2 16:40 2.6 2.2 3.6 — 100 16| 7.84 39 00| — 0.0] 0.0] 0.0
17| 67| 8/4120] 83| 28| 42| — 300 17| 788 39 00 — | 0ol ool 00
18] 69 8/6 5:25 5.9 44| 234 | 264 90 3.9] 7.99 39 0.0] — — 0.0] —
19] 69| 8/61005| 340| 324 642 684 135]  151] 812 | 42 5 00 — | — | 592 —
20 78 | 8/15 16:15 9.1 91| 264 | 31.2 40 13.7] 9.03 39 |(0forBd)] 00| 00| 00] 0.7] —
21| 79| 8/16 2355] 47| 45| 144] 168 75| 38 925| 41 00 oo oo ool —
22| 80 8/17 5:55] 129 | 126 | 372 | 66.0 85 9.1 9.35 44 0.0/ 0.0] 0.2] 55.4] —
23] 80| 8/17950] 23| 20| 72| 84 75 18] 969 71 00 oo oo 10 —
24! 80| 8/17 18:40 5.1 2.4 6.6 7.2 390 0.8] 9.73 63 0.0/ 0.0] 0.0] 0.0] —
25 81| 8/18750] 24| 21| 42| 60 75 19] 981 68 00 oo oo oo —
26| 81| 8/18 12:00 2.6 2.6 6.0 9.6 50 3.1 9.84 70 0.0/ 0.0] 0.0] 0.0] —
27! 81| 8/18 13:50] 10.6 92| 426 | 78.0 45 141 9.90 74 3.6/ 02| 46| 51.8] —
28] 81| 8/18 1815 45| 14| 30| 60| 295 09| 1017] 86 00 0o ool 09 —
29| 83| 8/2012:20 1.5 1.5 6.0 7.2 15 6.0] 10.24 62 0.0/ 0.0] 0.0] 0.0] —
30] 84| 8/2112:30] 24.1| 165] 624] 780 70| 207] 1027 59 62| 09] 106] 476] —
31 84| 8/21 15:55] 227 | 226 | 546 | 66.0 60 22.7] 10.80 93 23| 04| 11.4] 845 —
32| 85| 8/221945] 129 47| 252 288 160] 48| 11.49| 64 00 oo| oo] 183 —
33| 86 8/23 0:00] 120] 119 | 38.4 ] 55.2 65 11.1] 11.77 91 3.9 0.2| 13.4] 56.7] —
34 91| 8/2811:10] 10| 09| 48| 84 70| 09| 1207 47 00 oo oo oo —
35| 92 8/29 9:00 8.9 441 108 ] 204 315 1.7] 12.09 47 0.0/ 0.0] 0.0] 0.0] —
36] 92| 8/29 15:50] 313.1 | 388 | 540 | 564 | 1590 11.8] 12.25| 62 31] 19] 52 — | — | TY16
37| 96 9/2 4:55 8.9 49| 108 ]| 144 375 1.4] 19.68 61 0.0] 0.0] 0.0] — —
38 99| 9/5640] 21| 20| 84| 144 75 1.7] 1984 58 00 ool oo — | =
39] 99| 9/51155] 10| 08| 36| 48 30 20[ 1988 61 00 ool oo — | —
40 99 9/5 14:55 1.5 1.0 60| 120 15 6.0] 19.90 62 0.0/ 0.0] 00] — —
41] 100] 9/6000] 1455 | 139 426| 492] 2355 3.7] 19.93| 65 56] 47| 06] — | — | TY18
42| 103 9/9 20:05 3.6 35| 19.2] 28.8 65 3.3] 22.71 62 | 5(for all) 0.0/ 0.0] 0.0] 16.9] 105
43] 104 9/102025] 13| 11| 42| 712 65 12] 2280 61 00| 0o 0ol ool 00
44| 105 9/11 1:30 1.8 1.2 54| 10.8 125 0.9] 22.82 65 0.0/ 0.0] 0.0] 0.0] 0.0
45] 105 9/11 1150 188 158 468 | 468 185]  6.1] 2287 ] 66 12.3] 13.9] 27.6] 635] 833
46| 105] 9/11 17:25| 11.0 59| 234 | 43.2 100 6.6] 23.31 97 11.0] 14.7] 13.9] 47.6] 77.3
47] 105 | 9/11 2205 125| 28| 150] 192] 625 12] 2357 96 00| 00| 00| 309] 185
48| 106 | 9/12 12:25 1.1 0.5 3.0 4.8 115 0.6] 23.80 85 0.0/ 0.0] 0.0] 0.0] 0.0
49| 106 | 9/12 2225] 22| 22| 114] 156 15] 88| 2382 79 00 oo ool 44 o0
50| 107 9/13 7:20 1.1 1.1 2.4 3.6 40 1.7] 23.87 81 0.0/ 0.0] 0.0] 0.0] 0.0
51| 107 | 9/13 15:10 2.1 2.1 6.6 7.2 30 42| 23.88 69 0.0/ 0.0] 00] 27| 0.0
52] 109 | 9/15535] 71| 70| 330] 564 75] 57| 2392 85 204] 55| 239] 303] —
53] 111 | 9/17 14:.05] 121 115 432 ] 456 105 6.9] 24.09 55 9.0 21| 154| 58.0] —
54] 113 9/19530] 153] 109] 252 324 100] 92| 2438] 64 11.4] 0.7] 122] 599 —
55| 117 | 9/23 12:10 1.4 0.9 2.4 3.6 90 0.9] 24.74 54 0.0/ 0.0] 0.0] 0.0] —
56] 117 9/2315:15] 12| 11| 24| 36 55 13| 2476 | 56 00 oo oo oo —
57| 118 9/24 1:25] 10.7 95| 252 ] 36.0 45 14.3] 24.77 58 50 0.2| 19.2] 44.6] —
58] 118 | 9/24410] 10| 09| 42| 48 55 1.1] 2502 84 00 oo oo 98] —
59| 118 9/24 7:05 2.4 2.3 4.2 6.0 65 2.2] 25.04 84 0.0/ 0.0] 00] 0.7] —
60 122 | 9/28 12:10] 17.1]| 12.9] 348 600 145] 71| 2508 ] 52 19.7] 79| 31.8] 544] —

O O missing data, 1 [0 same as above
DFS: Days from start of the experimentd X E: Cumulative rainfall kinetic energy just before the event (from 29" May),

Sd: Saturation degree just before the event, Tl: Observation timeinterval of water level gaugeld TY: Typhoon
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Table Runoff coefficient and factors(continued)
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Maximum rainfall intensity| Average Runoff coefficient
Event DFS Rainfall ) . Ralnfall rainfall 2E Sd TI Remarks
No. Date Th | 10min.| 5min. |duration . ity Bc | Bd | Bp | Ms | Mc
(day) (mm) |(mm/h)|(mm/h)|(mm/h)| (min.) | (mm/h) | (kd/mD] %) | (min) | &) | @) | &) | &%) | %)
61| 122 9/28 1540] 40| 38| 180 204 50| 48| 2546 79 5 09| 00| 109] 612] —
62] 122 9/28 2120 87| 66| 348 480 160 _ 3.3 2555 84 42.3] 230] 584] 526] —
63| 123 | 9/29 250] 468 12.9 | 222 240 500 _ 56| 2574 91 57] 05| 37.4] 448] — | TY2i
64] 128 | 10/4 1540] 6.1 55| 186 192 125 29| 26.60| 54 05 00 187] — [ —
65| 128 | 10/41940] 20| 12| 36| 48] 100] 12| 2682 | 64 00] 00] 00 = [ =
66| 128 10/42330] 228 8.1 150 156 465 29| 2685 68 42| 00] 197 — | =
67] 132 10/8205] 38| 23| 54| 60| 270] 08| 2725] 63 00 00 00l — | =
68 132 10/8 16:25] 33| 26| 90| 144| 180 _ 1.1] 27.30] 69 00 00] 53 = | —
69| 142 [10/18 1320] 20| 13| 36| 48| 105] 11| 2737] 43 00] 00] 00 = | =
70] 142 [10/18 17:15] 111.9| 165] 366 408 1355] 50| 2740 44 11| 18] 355 — | — | 723
71| 143 [10/19 16:55 172.2 | 212 | 324 | 540 985] _105| 29.68 | 100 147] 28] 470] — | — | Tv23
72] 149 [10/25 23:50] 850 | 18.7 | 462 | 57.6] 1080] _ 47| 3356 | 54 173] 84| 544] — | — | TY24
73] 153 10/29 6:30] 27.4] 72] 108] 132] 705] 23] 3533] 68 05| 00| 176] — | —
74] 153 [10/29 19:40] 97| 18| 144] 204 185 _ 3.1] 3579 100 22] 00| 255] — | —
75] 154 | 10/30440] 31| 18| 60| 72| 130] 14| 3597 95 02] 00| 34] — | —
76] 155 10/314:30] 212 134| 378 528 195 65| 36.02] 82 322] 60 252 — | —

0O O missing data, t [0 same as above
DFS: Days from start of the experimentd X E: Cumulative rainfall kinetic energy just before the event (from 29" May),
Sd: Saturation degree just before the event, Tl: Observation timeinterval of water level gaugeld TY: Typhoon
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A case of small-scale flood (event N0.60, R=17.1mm)
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