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ABSTRACT

This study is to analyse the hydrological behavior of agricultural reservoir using CAT (Catchment hydrologic cycle Assessment
Tool). The CAT is a water cycle analysis model in order to quantitatively assess the characteristics of the short/long-term changes
in watershed. It supports the effective design of water cycle improvement facilities by supplementing the strengths and weaknesses
of existing conceptual parameter-based lumped hydrologic models and physical parameter-based distributed hydrologic models. The
CAT especially supports the analysis of runoff processes in paddy fields and reservoirs. To evaluate the impact of agricultural
reservoir operation and irrigation water supply on long-term rainfall-runoff process, the CAT was applied to Idong experimental
catchment, operated for research on the rural catchment characteristics and accumulated long term data by hydrological observation
equipments since 2000. From the results of the main control points, Idong, Yongdeok and Misan reservoirs, the daily water levels
of those points are consistent well with observed water levels, and the Nash-Sutcliffe model efficiencies were 0.32~0.89 (2001~

2007) and correlation coefficients were 0.73 ~0.98.
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Classification Area Paddy area
Stream Sub-catchment (km’) (knr') Total Water supply
Idong Res. upstream 8.5 0.7 9.2 Misan Res.
Jaeingyo upstream 8.3 15 9.8 Misan Res.
Jinwi Misan Res. upstream 1.8 - 1.8 -
Misan Res. inflow 2.6 - 2.6 -
Nogok Res. upstream 1.6 0.3 1.9 -
The confluence with Jinwi-cheon 8.0 1.2 9.2 Yongdeok Res.
The confluence with Myobong-cheon 6.6 1.1 77 -
The confluence with Hwasan—cheon 4.7 0.7 5.4 -
Songjeon Deoksunggyo upstream 23.2 0.9 24.1 Yongdeok Res.
The confluence with Wonchon-cheon 5.2 0.6 5.8 -
The confluence with Yongdeoksa—-cheon 3.0 0.5 3.5 Yongdeok Res.
Yongdeok Res. upstream 125 - 125 -
Total 86.0 7.5 93.5 -
Table 2 Details of reservoirs in Idong irrigation districts (Korea Rural Community Corporation)
Stream name ReSerVoir name Catchment grea Effective st(?;rage Benefit ar;ea Embankment length Embankment height
(1,000 m) (1,000 m’) (1,000 m") (m) (m)
Nogok 2,000 167 400 146 10
Jinwi-cheon Misan 4,420 1,698 2,220 251 25
Idong 93,000 20,906 24,470 660 17.5
Songjeon-cheon Yongdeok 12,500 1,003 2,610 299 13.4
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Classification Area Length Riverbed Elevation | .. River width .
Stream Sub-catcbment (k) (km) (EL.m) Riverbed slope (m Manning's roughness

Idong Res. upstream 9.2 3.9 47 0.002 45 0.034

Jaeingyo upstream 9.8 4.4 77 0.008 31 0.034

Jinwi Misan Res. upstream 1.8 1.1 120 0.009 - 0.038
Misan Res. inflow 2.6 0.9 130 0.008 8 0.038

Nogok Res. upstream 1.9 1.4 90 0.009 0.038

The confluence with Jinwi-cheon 9.2 4.0 49 0.003 70 0.035

The confluence with Myobong-cheon 7.7 44 66 0.013 26 0.035

The confluence with Hwasan—cheon 5.4 4.5 57 0.018 16 0.038

Songjeon Deoksunggyo upstream 24.1 9.6 86 0.007 54 0.037
The confluence with Wonchon-cheon 5.8 2.8 86 0.014 30 0.038

The confluence with Yongdeoksa-cheon 3.5 1.4 82 0.008 39 0.038

Yongdeok Res. upstream 12.5 7.9 118 0.009 26 0.038
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Table 4 Summary of simulated hydrological components (2001~ 2007) (Unit: mm/yr)

Year Area (km?) Rainfall Evapotranspiration Surface flow Interflow Groundwater outflow Total Runoff
2001 93.5 1,035 516 280 82 157 519
2002 93.5 1,346 665 425 111 145 681
2003 93.5 1,481 634 411 207 228 847
2004 93.5 1,338 627 348 154 208 711
2005 93.5 1,375 625 342 183 225 750
2006 93.5 1,417 662 496 89 170 755
2007 93.5 1,327 652 278 187 210 676
Average 93.5 1,331 626 368 145 192 705
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Table 5 Statistical criteria for the results of storage level
simulation (Idong Res.)

RMSE? | MAEY
(m) (m)

2001 —0.006 | 062 0.48 0.85 0.94 0.88
2002 0.094 1.22 0.98 0.52 0.73 0.53
2003 —0.024 1.09 0.82 0.32 0.75 0.57
2004 0.021 | 067 0.54 0.46 0.86 0.74
2005 —-0026 | 096 0.66 0.39 0.86 0.74
2006 —0.009 | 0.80 0.66 0.81 091 0.82
2007 0.040 | 057 047 0.89 0.98 0.95

RBD MEI) RBJ RZ 6)

1) RB : Relative Bias

2) RMSE : Root Mean Square Error

3) MAE : Mean Absolute Error

4) ME : Nash-Sutcliffe Model Efficiency

5) R : Correlation Coefficient

6) R® : Coefficient of Determination (R-squared)
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BEA5:919 molR59lo] FAX 4] Asfolet (Maidment,

1992).

1
o

R | e S | S | |

.
o
o

14

N

o

o
Rainfall (mm)

[
o
o

- 12 ;',‘,-":‘.
-

—Obs.
4 - =Sim.
—Rainfall

2001-01-01  2002-01-01  2003-01-01  2004-01-01  2005-01-01  2006-01-01  2007-01-01

Date (day)

(a) Idong reservoir

14 T—,,.-‘Tl.m.ff 0
L 100 E
12 =
| L 200 €
5
-3
300
10
—_— 1 \ o L
£ P . : | | W
T g ! | N 1! Wil -
T L1 1
3 il . LA “'V |
1 i) '
e ] H ! ' ] ) [
g ‘ o V ' 1 e
' M . i 4
i 1,; ’ '.‘|
4 =Qbs. !
- —Sim.
—Rainfall
2001-01-01 ZDDZ—‘Dl—Dl ZDDS—‘Dl*Dl ZDDﬂ—‘Dl—Dl ZDDS"Derl 2006—‘01—01 ZDD7"01—01
Time(day)
(b) Yongdeok reservoir
-0
2 - —
£
100 E
20 =
200 8
E
18 2

o

1
]
10 v

AT V"

Storage Level {(m)

Iy )
8

—0Obs.
6 - =Sim.
—Rainfall

20010101 20020101  2003-01-01 20040101  2005-01-01  2006-01-01  2007-01-01
Time (day)

(¢) Misan reservoir

Fig. 11 Observed and simulated water levels for each re-
servoir
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