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Estimation of Amounts of Water Release from Reservoirs Considering Customary Irrigation Water
Management Practices in Paddy-Field Districts
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Abstract

The DIROM (Daily Irrigation Reservoir Operation Model) was modified to estimate amounts of water release from reservoirs, considering customary
irrigation water management practices, such as water supply for puddling and transplanting paddy rice from seeding beds and mid-season drainage. The
applicability of the modified model was investigated by simulating amounts of water release from three study reservoirs: Hwamae, Ogi, and Doya
Reservoirs. In terms of annual amounts of water release, the relative errors between the observed and simulated values in 2012 and 2013 ranged -26.20 %
to 10.28 % and 4.90 % to 30.06 %, respectively; in case of reservoir water levels, the RMSE values ranged 0.45 m to 1.34 m and 0.40 m to 1.27 m,
respectively. Also, it was revealed that the model provided better simulation results for monthly water releases than the original model. In addition, the
model presented better performance in simulating 10-day amounts of water release from April to June. However, the model had still significant errors in
the simulation results from July to September because the reservoirs were practically operated to adapt to water management circumstances. Finally, it is
concluded that the modified DIROM can estimate the amounts of water release from reservoirs, reflecting irrigation water management customs in
paddy-field districts. To achieve higher prediction accuracy of the model, it is necessary to incorporate practical reservoir operation rules into the model.

Keywords: modified DIROM; irrigation water management customs; water release; irrigation reservoir; water demand
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Fig. 1 Comparison of cropping periods and water management
methods between the original and modified DIROMSs,
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Table 1 Characteristics of study reservoirs

Reservoir Hwamae Ogi Doya
Watershed area (ha) 480.0 567.0 2250
Full water level (EL. m) 294.8 4277 78.6
Normal water level (EL. m) 291.2 4241 77.0
Dead water level (EL. m) 262.3 4187 75
Total storage (10° m) 2,090.0 | 4120 120.8
Effective storage (10° m®) | 1,959.0 | 391.0 120.8
Irrigation area (ha) 1951 52.0 377

Table 2 Amounts of rainfall and water release of study reservoirs
in 2012 and 2013

2012 2013
Reservoir |  Rainfall Water Rainfall Water
(mm) release (mm) (mm) release (mm)
Hwamae 750.0 7476 579.0 801.5
Ogi 920.0 1,160.2 701.0 726.1
Doya 1,034.0 639.1 881.0 530.9
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Table 3 Meteorological and rainfall gauging stations of study

reservoirs
Reservoir Wind |Temper—| Rela.tl\./e Sunshlne Evapo— Rainfall
speed ature | humidity| duration| ration
Hwamae| Andong | Andong | Andong | Andong | Andong | Seogbo
Ogi Uljin Uljin Uljin Uljin | Andong| Subi
) ) ' ) - Changn
D M Mi Mi M J
oya iryang | Miryang | Miryang | Miryang inju —yeong
Table 4 Cropping periods of study reservoirs
Period Hwamae Ogi Doya
. Apr, 13~ | Apr, 25~ | Apr, 5~
Seeding May 15 | Jun. 9 | May 14
. May 16~ | Jun, 10~ | May 15~
T lant
ranspianting May 25 | Jun, 20 | May 30
) May 26~ | Jun, 21~ | May 31~
Growing Sep. 16 Sep. 10 Sep. 11
Water supply for puddling | May 9~ | May 9~ | Apr, 15~
and transplanting paddy rice| May 25 Jun, 14 May 20
Mid—season drainage Jun, 25~ Jul. 5~ Jun. 30~
< Jul.5 | Jul 15 | Jul 10
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Table 5= Al @ A=2]2] 201207 2013'd A3 #| =9}
o] A1} Ao] 2] RMSE (Root Mean Squared Error) & H| 1L
3t Aot} 2012 ofl= 4~% DIROM X & 2] RMSE7} 7=

Table 5 Root mean squared errors between reservoir water
levels observed and simulated using the original and
modified DIROMs

2012 2013
Reservoir|  QOriginal Modified Original Modified
model (m) | model (m) | model (m) | model (m)
Hwamae 1.94 1.34 0.69 0.57
Ogi 0.76 0.45 0.39 0.40
Doya 1.15 0.63 1.25 1.27
428.0
\ X X
£ \ %
g LM X
2 Y
%426.0 v
g
- X Obs.
g —Sim. (Modified DIROM)
& - - Sim. (Original DIROM)
424.0
Apr-12 May-12  May-12 Jun-12 Jul-12 Aug-12 Sep-12
Time (date)
Fig. 2 Comparison of observed and simulated reservoir water

levels of Ogi Reservoir in 2012

428.0

X Obs.
—Sim. (Modified DIROM)
- - Sim. (Original DIROM)

Reservoir water level (Elevation, m)
]
o
o

424.0
Apr-12

May-12  May-12  Jun-12

Time (date)

Jul-12 Aug-12  Sep-12

Fig. 3 Comparison of observed and simulated reservoir water

levels of Ogi Reservoir in 2013
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Table 6 Relative errors between observed and simulated amounts
of water release from study reservoirs using the original
and modified DIROMs

2012 2013

Reservoir|  Original Modified Original Modified
model (%) | model (%) | model (%) model (%)

Hwamae 8.00 -1.59 23.81 29.68

Ogi —22.86 —26.20 32.80 30.06

Doya 16.50 10.28 11,56 4,90

1,200.0
X Obs.

—Sim. (Modified DIROM)

1,000.0 - =Sim. (Original DIROM)

800.0

600.0

400.0

200.0

Cumulative amount of water release (mm)

0.0
Apr-12  May-12 May-12  Jun-12
Time (date)

Jul-12 Aug-12  Sep-12

Fig. 4 Comparison of observed and simulated amounts of water

release from Ogi Reservoir in 2012

@

1,200.0

X Obs. [~
1,000.0 —Sim. (Modified DIROM) 4
- - Sim. (Original DIROM)

800.0

600.0

400.0

200.0

Cumulative amount of water release (mm)

0.0 wEEEEEE - - - - = - ‘ ‘ ‘

Apr-13  May-13 May-13  Jun-13 Jul-13 Aug-13  Sep-13
Time (date)

Fig. 5 Comparison of observed and simulated amounts of water
release from Ogi Reservoir in 2013
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Table 7 Comparison of observed and simulated monthly amounts of water release from study reservoirs

Reservair Vear o Amount of water release (mm)
Apr. May Jun, Jul, Aug. Sep. Total
Obs, 37.0 146.6 153.5 166.7 163.2 80.7 747.6
2012 Sim1" 14.0 199.3 179.7 159.6 165.8 17.3 735.7
Hwamae sim,2” 14,0 217 237.9 160.6 165.8 17.3 807.4
Obs, 82.3 136.4 140.7 138.7 181.3 122.1 801.5
2013 Sim.1 10.4 157.1 1955 2231 307.0 130.3 1,023.4
Sim.2 10.4 497 2557 226.5 307.0 130.3 979.5
Obs, - 278.9 162.5 121.6 246.7 350.5 1,160.2
2012 Sim 1 - 162.0 326.3 69.4 156.5 142.2 856.3
ogi Sim,2 - 0.0 364.5 2259 162.5 1422 895.0
Obs. 14,9 124.2 218.5 2158 133.0 19.7 726.1
2013 Sim.1 13.0 69.3 243 .4 252.4 4158 112.8 1,106.7
Sim.2 13.0 1.2 223.3 308.8 415.8 112.8 1,074.8
Obs, 151.8 146.2 94.2 56.4 97.9 92.6 639.1
2012 Sim.1 56.8 193.4 195.8 53.8 205.0 0.0 704.8
Sim,2 26.2 1552 2229 135.3 205.0 0.0 744.5
Pova Obs, 17.6 76.3 2143 101.3 99.5 219 530.9
2013 Sim.1 1.2 131.4 78.5 147 211.6 14,7 562.2
Sim,2 1.2 107.6 126.2 133.3 2116 14,7 604.7

" Amount of water release simulated using the modified DIROM; 2
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g. 6 Comparison of observed and simulated 10—day amounts
of water release from Hwamae Release in 2012 (E, M, and
L: the first, middle, and last 10—days of the month)
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Fig. 7 Comparison of observed and simulated 10—day amounts of
water release from Ogi reservoir in 2012 (E, M, and L: the
first, middle, and last 10—days of the month)
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g. 8 Comparison of observed and simulated 10—day amounts
of water release from Doya Reservoir in 2012 (E, M, and
L: the first, middle, and last 10—days of the month)
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