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Development of Operation Rules in Agricultural Reservoirs
using Real-Time Water Level and Irrigation Vulnerability Index
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ABSTRACT

The efficient operation and management strategies of reservoirs in irrigation periods of drought events are an essential element for
drought planning and countermeasure. Korea Rural Community Corporation has developed the real-time water level observation
system of agricultural reservoirs to efficiently operate reservoirs, however, it is not possible to predict drought conditions, and only
provides information of current situation. Hence, it is necessary to evaluate accurate irrigation vulnerability and efficiently reservoir
operation rules using current water level. In this paper, the improvement methods of reservoir operation planning were developed
with water supply vulnerability characteristic curves comparing to automatic water gauge at agricultural reservoirs. The 11 reservoirs
were simulated applying the reservoir operation rules which was determined by irrigation vulnerability characteristic curves criteria
and real time water level, and evaluated water supply situation in 2012 year. The analysis of results can be identified probabilistic
possibility of water supply failures compared with the existing reservoir operation criteria. These results of efficient reservoir
operation rules can be achieved enable irrigation planners to optimally manage available water resources for decision making, and
contributed to maintain the water supply according to demand strategy for agricultural reservoirs management.

Keywords: Agricultural reservoirs; agricultural water management; irrigation vulnerability index; real-time water level; reservoir operation
rules; water demand and supply
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(a) Case I, Case I, Case V

Table 1 Basic data of agricultural reservoirs used in this study

(b) Case I, Case IV
Fig. 1 Comparison of reservoir location in this study

Effective storage | Watershed Irrigated Ratio between Frequency of _ . .
Classification| Symbol | Reservoir name capacity area area watershed area and drought Iimigation Adml.mst'ratlve
(10° m®) (ha) (ha) irrigated area (year) length district
Case T Res. A Samindong 302.0 328.0 121.3 2.7 10 Mar. Gyeonggi-do
Res. B Asan 369.0 270.0 114.5 2.4 10 Mar. | Gyeongsangnam-do
Case TI Res. C Yoogok 687.0 320.0 130.9 2.4 10 Mar. Jeollabuk-do
Res. D Shinpyeong 635.1 310.0 152.5 2.0 3 Mar. Jeollanam—do
Case II Res. E Sadong 835.0 352.0 113.3 3.1 10 Mar. | Gyeongsangbuk-do
Res. F Galgok 864.5 300.0 174.2 1.7 10 Jun. Gyeongsangnam-do
Case IV Res. G Topgok 451.8 378.0 133.7 2.8 3 Mar. | Gyeongsangnam-do
Res. H Beodeul 283.7 296.0 85.5 3.5 10 Jun. Gyeonggi-do
Res. T | Myeonggyeong 414.0 367.0 109.5 3.4 10 Chungcheongbuk-do
Case V Res.J Deasan 408.1 335.0 101.9 3.3 10 - Chungcheongnam-do
Res. K Bulam 479.4 340.0 78.2 4.4 10 Gyeongsangbuk-do
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Table 2 Elements of irrigation vulnerability assessment using
real-time water level in reservoirs

L . Irrigation vulnerability
. Irrigation vulnerability o . h
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characteristic curves
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, RC Simulated dat
PHS miated datd (water level)
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Table 3 Basic data for irrigation vulnerability assessment used in this study

- Precipitation in 2012 year () Average gf the resi{dual potential watesr sgpply Avt'erage of 'the re{sidual irrigation Wa‘;ter3
Classification |  Symbol capacity in 1973~ 2011 years (10 m”) requirement in 1973~ 2011 years (10" m”)
Apr. May Jun. Jul. 30Apr. | 31 May | 30Jun. 31 Jul. 30 Apr. | 31 May | 30Jun. 31 Jul.
Case 1 Res. A 1255 16.5 100.8 572.3 1,050 897 656 537 938 786 445 303
Res. B 195.5 44.4 69.6 235.8 1,085 1,075 746 606 975 965 630 467
Case TI Res. C 186.4 45.8 48.7 346.5 1,495 1,483 1096 929 953 941 553 384
Res. D 186.6 30.4 54.5 236.4 1,589 1,575 1,111 884 1,296 1,282 818 569
Case TII Res. E 160.5 46.3 56.0 244.2 1,608 1,597 1,251 1,088 917 906 560 397
Res. F 195.5 44.4 69.6 235.8 1,907 1,892 1,382 1,146 1,483 1,468 959 711
Case IV Res. G 150.5 38.1 76.4 221.0 1,351 1,339 946 748 1,123 1,111 711 489
Res. H 1255 16.5 100.8 572.3 875 768 548 459 661 554 313 213
Res. 1 75.9 21.7 115.7 239.2 1,191 1,048 772 644 851 708 425 280
Case V Res. ] 1135 14.5 91.1 266.8 1,145 1,015 737 609 825 696 414 272
Res. K 88.7 41.6 86.4 239.5 1,085 1,077 820 689 675 667 410 279
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Fig. 3 Comparison of water supply vulnerability characteristic curves and real-time water level in reservoir
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Table 4 Assessment of water supply vulnerability model using real-time water level in 2012 year

Water supply vulnerability probability

Classification Symbol Apr. May. Jun. Jul. Aug. Sep.
E M L E M L E M L E M L E M L E M
Case T Res. A | 0.28 | 027 | 028 | 0.31 | 047 | 0.34 | 0.20 | 0.21 | 0.21 | 0.06 | 0.09 | 0.11 | 0.16 | 0.02 | 0.00 | - -
Res. B 0.34 | 0.34 ] 035 | 0.35 | 0.36 | 0.40 | 0.43 | 0.38 | 045 | 044 | 0.20 | 0.27 | 0.34 | 0.20 | 0.02 | 0.00 | -
Case TI Res. C 0.03 | 0.03 | 0.03 | 0.05 | 0.08 | 0.11 | 0.09 | 0.08 | 0.15 | 0.14 | 0.03 | 0.02 | 0.02 | 0.01 | 0.00 | 0.00 | -
Res. D 023 | 027 | 0.24 | 023 | 0.34 | 0.50 | 0.49 | 043 | 0.53 | 0.56 | 0.44 | 0.30 | 0.37 | 042 | 0.00 | - -
Case T Res. E 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.02 | 0.03 | 0.09 | 0.08 | 0.00 | 0.00 | 0.00 | 0.00 | - - -
Res. F 013 | 013 | 0.15 | 0.16 | 0.17 | 0.24 | 0.39 | 0.34 | 044 | 046 | 0.11 | 0.09 | 0.24 | 0.19 | 0.00 | - -
Case IV Res.G | 021 | 024 | 021 | 025 | 0.32 | 042 | 0.34 | 0.25 | 0.30 | 0.29 | 0.09 | 0.07 | 0.08 | 0.05 | 0.00 | 0.00 | -
Res.H | 0.06 | 0.06 | 0.06 | 0.09 | 0.15 | 0.11 | 0.06 | 0.08 | 0.08 | 0.01 | 0.01 | 0.04 | 0.04 | 0.00 | 0.00 | - -
Res. | 0.05 | 005 | 0.05 | 0.07 | 0.08 | 0.08 | 0.06 | 0.08 | 0.21 | 0.15 | 0.01 | 0.00 | 0.00 | 0.00 | - - -
Case V Res.J 0.06 | 0.06 | 0.06 | 0.06 | 0.10 | 0.07 | 0.06 | 0.08 | 0.12 | 0.06 | 0.02 | 0.02 | 0.02 | 0.00 | 0.0 | - -
Res. K | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.02 | 0.02 | 0.02 | 0.06 | 0.06 | 0.02 | 0.02 | 0.02 | 0.01 | - - -
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