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Abstract

Hydraulic characteristics affecting sediment transport capacity due to the weir operations were investigated and developed sediment
rating curves for four gaging stations (Nakdong, Gumi, Waegwan, and Jindong) in Nakdong River. Analysis found that the sediment
transportaion capability had been decreased and it could be proved from the field measurement records in 2013. Applicabilities of nine
sediment transport prediction techniques, which are imbeded in GUIDE program, were examined and adopted for the four gaging
stations. Analysis of sediment balance for Nakdong River, including 9 major tributaries, had been carried out with pseudo 2-D numerical
model and found that: 1) sedimentation phenomena will be prevailed along the Nakdong River. 2) Engelund-Hansen technique shows
the least error in estimation of sediment balance. 3) Engelund-Hansen technique most appropriately describes the sediment
characteristics for four gaging stations. 4) Estimated error from the sediment balance for Nakdong River was smaller than the error
caused by the estimation of sediment incomming from 9 tributries. Therefore, it is necessary to improve the accuracy of predicting the
sediment incomming from the tributaties for better sediment balance analysis.
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Fig. 1. Typical sediments at river channel (Son and Ji, 2015)
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Table 1. WL-Q relations for 8 weirs in Nakdong River

Weir H-Q relations

Sangju H=2x10"%Q*—1x10"°Q+47.077

Nakdan H=2x10"""Q*+0.0003Q+40.078

Gumi H=2x10"°2Q%+0.0002Q+ 32.541

Chilgok H=2x10"%Q*—8x10" "Q+25.568

Gangjung Goryung H=3x10"%Q*—6x10"°Q+19.489

Dalsung H=1x10"°@Q*+0.0005Q+ 14.014
Hapchon Changryung | H=3x10"°Q*+0.0005Q+10.52
Changryung Haman H=1x10"%Q*+0.0003Q+4.7623
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Fig. 3. Water level (WL) - flow rate (Q) relationship (Dalsung Weir)
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Table 2. Annual total sediments from Nakdong River tributaries (1999~2008) (Unit: tons/yr)

Tributary MOLITa (2011~2014) MLCTa MOLITb MOLITc KSAE
2011 2012 2013 (2012) (2013) (2013) (1988)

Naesung 175,470 67,495% 139,001 333,336 74,000
Young 28,151% 707 48,374 47,000
Byungsung 14,929%* 24,437 20,000
Wi 29,395* 48,115 56,000
Gam 17,577 43,563* 27,030 419,447 40,211 139,979 49,000
Gumho 54,726* 54,727 54,727 40,672 75,000
Hwoe 725 4,792* 15,519 27,750 47,000
Hwang 29,309 47,704 41,808* 15,238 103,000
Nam 47,889 18,978* 1,875 225,000

*Adopted total sediment rate for this research
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Table 3. Shear stresses before and after the 4 MRRP (Nakdong sta.)

Energy slope | Hyd. radius Shear stress
4 MRRP
(5)) (R) (7,)
Before 0.002308* 3504k 0.008077
After 0.000659** 5.0%%* 0.003295

*MOLIT (2009); Basic river plans for Nakdong River, Ministry of
land, Infrastructure and transportation: measusred river bed slope
**MOLITD (2013); Basic plan of 4 major river restoration project:
planned river bed slope between Gumi Weir and Nakdan Weir
***MOLITa (2013); Hydrological annual report in Korea, Ministry
of land, Infrastructure and transportation: measured value (less
than 3,000 m*/s)
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Fig. 5. Q-Qss and Qrs relationship (Nakdong Sta.)
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Yang73: Yang (1973)
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Table 5. Q-Qrs relationshiop at 8 weirs (Nakdong River)

Weir Relationship

Sangju Qg =0.3105Q"*"
Nakdan Qg =5x10"9 Q0446
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Gangjung Goryung Qg =6x10"11 QP15
Dalsung Qpg=6x10"2Q>7
Hapchon Changryung Qrg=4x10"11Q* 70
Changryung Haman Qpg=3x10"4 Q>0
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Table 6. Annual sedimentation along Nakdong River bed (1999-2008) (Unit: tons/yr)

Reach Ackers and White (1973) Engelund-Hansen (1972) Yang (1973)
Sta.686-Sangju 164,900 149,850 183,540
Sangju-Nakdan 176,200 183,940 185,950
Nakdan-Gumi -3,826 -3,762 -2,970
Gumi-Chilgok 98,901 74,957 98,859

Chilgok-Gangjung Goryung (GG) 1,018 15 1,368
GG-Dalsung 134,050 128,860 140,990
Dalsung-Hapchon Changryung (HC) -12,200 -6,207 14,826
HC-Changryung Haman (CH) 146,430 134,770 140,480
CH- Barrier 241,850 110,820 238,190
Summation* 947,323 773,243 1,001,233

*Summation: Sum of all sedimentation balance for each reach
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Table 7. Estimated sediment balance after 4 MRRP (Nakdong
River) (Unit: tons/yr)

Sediment v?}filgr(sl ;u;c;) Hilﬁil?? ;1;2) Yang (1973)
QI 0~ 145,833 0~ 145,833 0~ 145,833
QT 679,602 679,602 679,602
QD 947,323 773,243 1,001,232
QO 4,407 135,430 8,059
Error 272,128 ~ 2229,071 ~ 329,689 ~
-126,295 -83,238 -183,856
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