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Calculation of Pumping Rate
Considering the Change of Groundwater Level
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Abstract

The pumping efficiency of small size tube wells was investigated in the rural area. The pumping
characteristic curve is constructed to estimate the pumping rate of small size tube wells for irrigation.
The pumping rates from the characteristic curve highly fit the observed pumping rates in the experi-
mental site, which is statistically significant. The pumping rate from the characteristic curve is also
compared against both the unit irrigation requirement and the pumping rate of Sinam pumping station
to investigate the unit irrigation depth. The irrigation depth of Galsin-ri and Sinam is 560.8 mm and
707.7 mm, respectively while the unit irrigation requirement is 756.3 mm during the year 2001. The
pumping rates of Sinam pumping station shows similar value by 93.6 % in 2001 comparing with unit
irrigation requirement. But, show comparative big difference by 74.3 % because do not pumping up
to drought in April in 2002. Moreover, the pumping efficiency of Galsin-ri, the research area, is very
low compared to the pumping rate of Sinam pumping station ; 3.178©/kwh for Galsin-ri and
12.778©/kwh for Sinam. This observation indicates that the pumping efficiency of Galsin-ri, amounts
to only 24.8 % of the pumping efficiency of Sinam.
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Fig. 1. Map of Galsin-ri watershed
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Table 1. Summary of groundwater level
gaging station in Galsin—ri

Station| Elevation Groundwater level (H)

name (m) Max. Min. | Variation
(EL.m) | (EL m) | of H (m)
GW1 72.5 72.26 69.80 246
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Table 2. Total electricity, pump operation time used at pumping stations and pumping
operation ratio

v Amount of electricity used {(kWh)]  Pump operation time (h) Pumping

ear Date i i
Total Average Total Average |operation ratio (%)

05-17 55,495.74 719.94 83,527.77 1,128.75 27.54

05-24 6,424.24 97.34 10,269.55 155.60 4462

05-31 7,306.53 107.45 10,981.04 161.49 65.05

06-07 16,782.01 266.38 26,210.39 416.04 90.33

06-14 20,084.10 313.81 30,828.24 481.69 84.63

06-22 7,434.05 118.00 11,230.72 178.27 38.43

06-28 251,03 10.46 402.24 16.76 0.18

07-06 801.67 22.27 1,239.51 34.43 0.66

2001 g7-pp 3719.16 109.39 5,455.16 160.45 0.88

07-19 861.67 15.12 1,340.51 23.52 8.33

07-26 1,043.53 21,74 1,621.24 33.77 3.45

08-02 952.69 18.43 1,480.87 28.65 5.89

08-09 861.17 20.50 1,340.53 31.92 497

08-16 25.03 8.34 37.41 12.47 3.59

08-23 7,400.97 164.47 11,494.66 255.44 474

09-06 6,439.75 109.15 9,981.17 166.35 20.19

09-20 21479 71.60 355.15 118.38 14.34

09-27 6,640.43 118.58 10,310.30 184.11 11.96

10-31 4.507.46 132.57 7,168.30 210.83 10.76

Total & Average 147,246.20 139.28 225,274.76 214,43 22.45

03-28 14,608.89 317.58 22,235.41 473.09 4.65

04-04 3,964.16 86.18 6,164.94 134.02 23.85

04-11 5,898.43 103.48 9,368.97 164.37 46.81

04-18 6,268.19 101.10 9,850.83 156.36 55.85

04-25 6,044.90 97.50 9,671.26 155.99 50.62

05-01 4,488.13 71.24 7,067.18 11219 389

05-09 1,465.73 34.90 2,241.39 53.37 8.24

2002 05-23 2,477.28 4555 3,839.48 71.10 473

05-30 6,727.23 96.10 10,652.61 152.18 51.54

06-05 6,187.15 89.67 9,683.27 140.34 71.21

06-12 5,164.24 72,74 8,176.45 115.16 17.21

06-19 3,442.83 48.49 5,450.97 76.77 11.91

16-27 1,721.41 24.25 2,725.48 38.39 595

07-11 5,682.46 82.35 8,267.19 119.81 37.55

08-29 6,385.22 92.54 9,354.66 135.57 8.65

Total & Average 80,526.25 128.19 124,750.09 193.95 29.08
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. Table 3. Quantity of electricity and pumping rate in Galsin—ri pumping station
’ 2001 2002
Month Total (kWh) Total (m) Month Total (kWh) Total(m)
3 - - 3 . 14,608.9 31,657.4
4 - - 4 22,175.7 50,250.5
5 69,226.5 161,375.8 5 15,158.4 454452
6 445512 96,766.3 6 16,515.6 39,013.8
7 5,813.6 19,994.5 7 5,682.6 13,129.0
8 9,852.5 49,385.9 8 6,385.2 34,363.8
Total 129,443.8 327,522.4 Total 80,526.4 213,859.7
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Table 4. Comparison of pumping efficiency of Galsin—ri and Sinam pumping station

. Duty of Galsin-ri Sinam pumping station
Year | Month| ol | irrigation Irrigation Irrigation
(mm) water (mm) | Total (m) depth (mm) Total (n) depth (mm)
4 78.7 10.04 - - 136,873 40.7
5 84.9 278.65 161,375.3 276.3 866,867 257.6
2001 6 217.0 147.53 96,766.3 165.7 | 388,895 115.6
7 189.0 105.60 19,994.5 34,2 217,260 64.6
8 160.0 214.44 49,385.9 84.6 771,272 229.2
Total 729.6 756.26 327,522 560.8 136,873 707.7
3 20.0 1.91 31,657.4 54.2 - -
4 140.5 6.89 50,250.5 86.0 - -
2002 5 107.0 215.04 45,4452 771.8 530,114 167.5
6 715 183.98 39,013.8 66.8 538,804 160.1
7 198.0 63.65 13,129.0 22.5 173,807 517
8 454.0 13N 34,363.8 58.8 219,432 65.2
Total 991.0 584.58 575,576.6 366.1 908,145 434.5
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