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Analysis of Agricultural Water Supply System at the Dongjin-River Basin

AAT - £AY - PGF
Choi, Jin Kyu * Son, Jae Gwon * Kim, Young Joo

ABSTRACT

This study was investigated agricultural water supply system of major agricultural waterway for Gimje canal, Jeongeup canal,
Dongjin river conduit of Dongjin river basin. Furthermore, this result will be used for water resources and agricultural demand in
Saemangeum reclaimed arable land. Annual precipitation for 5 years in Dongjin river basin was 1,311.7mm. The average discharges
in Dongjin river basin was 1,390x10° m’ and 1,516x10° m’ and 744x10° m’ for 2,007 and 2008, respectively. Also, annual average
amount of water resources was 1,861X106 m’ and 2,279><106 m’ and 1,227X106 m’ for 2,007 and 2008, respectively. Dongjin river
basin water system for the analysis of agricultural water in water resources, runoff, agricultural water demand and usage surveys
were analyzed, resulting in the total amount of water due to precipitation of the watershed of the 12.3x10° m*~22.8x10° m’ and
Dongjin River basin in waters flowing discharge is 74x10° m’'~16.1x10° oo, agricultural water demand and usage of each of
6.8x10° m’~6.9x10° m’ and 4.9x10° m’~7.1x10° m’ compared to the agricultural water demand was more likely. Agricultural water
supply system in Dongjin river basin is complex because of devided branches to the main canal and branch canal. In this process,
accurately assessment of water usage is very difficult. Therefore, systematic management of water resources and supply of agricultural
water supply system to use the terms of the complexity and diversity by considering the appropriate level of agricultural water
management systems will be needed. As a result of this study, it can be used water resources assessment in quantity, rational
usefulness and basic planning of water resources development for water distribution.
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Fig. 1 Location of the Dongjin River Basin
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Fig. 2 Water Supply System at the Dongjin—River Basin



A% Rl S8 FHAA B

Table 1 Rainfall station of the Dongjin river basin (Unit :

Table 3 Runoff of Shintain (Excluding the inflow) (Unit :

mm) million m®)

Year Jeonju Jeongeup Buan Average Class Total Sumjin Dam Natural flow | Runoff ratio
2005 1,390.0 1,536.9 1,420.0 1,449.0 Year runoff Inflow runoff (%)
2006 11875 1,283.8 1,210.7 1,227.3 2005 753.6 507.9 245.7 284
2007 14717 1,637.2 2,074.1 1,727.7 2006 678.3 9059 1724 211
2008 1,000.0 881.2 8815 920.9 2007 729.1 490.6 2385 285
2009 1,163.9 1,400.7 1,136.1 1,233.6 2008 626.6 503.7 122.9 264
Average 1,242.6 1,348.0 1,344.5 1,311.7 2009 936.6 322.2 2144 29.9
Average 664.8 466.1 198.8 26.9

Table 2 Stage—discharge relation at the Shintain

Year Water stage Stage-discharge relation
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2008 )
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Table 4 Runoff of the Dongjin river basin (2005~2009) (Unit
* million m?

Unit watershed 2005 2006 2007 2008 2009 | Average
Jeongeup—cheon | 317.9 | 223.1| 3085 | 151.5| 3280 | 2829
Dongjin A 2454 1722 2382 | 1170| 2532| 2184
Gobu-cheon 407.0 | 2856 | 3949 | 1939 | 4199]| 3622
Dongjin B 2927 2054 | 2840| 1395| 3019 | 260.6
Wonpyeong-cheon | 298.8 | 209.6 | 290.0 | 1424 | 308.2 265.9
Total 1,561.7 | 1,095.8 | 1,515.6 | 744.3 | 1,611.2 | 1,390.0
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Fig. 3 Runoff of the Dongjin river sub basin (2005~ 2009)
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Table 5 Water resources of the Dongjin river basin (Unit
: million m®)

Unit watershed 2005 2006 | 2007 | 2008 | 2009 |Average
Jeongeup-cheon 2935 | 2452 | 3127 | 1683 | 267.2 255.3
Dongjin A 382.2 | 319.2 | 407.1| 219.1| 3480 | 3324
Gobu-cheon 3479 | 2906 | 370.6 | 199.4 | 316.7| 3025
Dongjin B 759.7 | 634.6 | 809.3 | 4356 | 6917 | 660.7
Wonpyeong-cheon| 356.1 | 297.5 | 379.4 | 204.2 | 3243 | 309.8
Total 2,139.4 |1,787.1 12,279.1 | 1,226.6 | 1,947.9 | 1,860.7

Table 6 Amount of water in the Dongjin river basin out
of boundary (Unit : million m?)
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Table 7 Demand of agricultural water at the Dongjin river
basin (Unit : million m®

Class .

Year power plant water | Agricultwral water | Total Unit watershed | 2005 | 2006 | 2007 | 2008 | 2009 | Average
2005 430.2 1.7 507.9 Jeongeup-cheon 78.5 78.4 78.1 78.1 7.7 78.2

2006 385.1 120.8 505.9 Dongjin A 1181 | 1130 | 1125 | 1125| 1123 | 1127

2007 397.8 92.8 490.6 Gobu-cheon 1625 | 1623 | 1616 | 161.6 | 161.3 | 1619

2008 393.1 110.7 503.7 Dongjin B 1437 | 1434 | 1431 | 1431 | 1426 | 1432

2009 180.6 141.6 322.2 Wonpyeong-cheon | 1932 | 193.0 | 191.3 | 1913 | 1908 | 191.9
Average 3574 108.7 468.3 Total 691.1 | 690.0 | 686.6 | 686.6 | 684.7 | 687.8
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Table 8 Utilization of agricultural water at the Dongjin river
basin (Unit : million m?)

Table 9 Utilization of agricultural water at the Dongjin river
basin (Unit : million m®)

Class 2005 2006 2007 2008 2009 | Average

Unit watershed 2005 2006 2007 2008 2009 | Average

Reservoir 117.3 97.8 911 73.8 89.1 93.8

Jeongeup-cheon 78.0 92.4 67.9 77.8 96.9 81.5

Pumping station | 346.1 4880 | 322.0 | 4269 | 537.0 | 4240

Dongjin A 101.6 | 1203 884 | 1013 | 126.1 | 106.2

Low dam 104.6 87.3 81.3 65.9 79.5 83.7

Gobu-cheon 925 | 109.5 80.5 922 | 1148 96.6

Tube well 0.7 0.6 0.5 0.4 0.5 0.5

Dongjin B 201.9 | 2392 | 1757 | 2014 | 250.7 | 211.1

Total 568.7 | 673.7 | 4949 | 567.0 | 706.1 | 602.1

Wonpyeong-cheon 94.7 112.1 82.4 94.4 1175 98.9

B Reservoir BPumping station OLow dam O Tube well

800
700 —
600 p p
500
400
300
200

100
0 LV
2005 2006 2007 2008 2009

Agricultural water (million m®)

Year
Fig. 4 Utilization of agricultural water of irrigation facilities
at the Dongjin river basin
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