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Natural and Artificial Bed Change Analysis through Sediment Budget Analysis
of Nakdong River Channel (before the Four Rivers Restoration Project)
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Abstract

General features of sediment budget for the Nakdong River before the Four Rivers Restoration Project were
analyzed using surveying, dredging, and mining data for the past 20 years, as well as sediment data measured
from the tributaries, and numerical modeling, etc. As a result of the sediment budget analysis of the Nakdong
River before the Four Rivers Restoration Project, sediment inflow supplied from the watershed is 2,100,000
mg/yr and sediment outflow including mining and dredging volumes is 10,180,000 mg/yr. Therefore, the bed
change volume estimated by the sediment budget analysis i1s —8,080,000 ms/yr of the bed erosion volume which
is similar to the analysis result (-8,300,000 mS/yr) of natural and artificial bed changes using the surveyed data.

Keywords - bed change, Nakdong River, river mining, sediment budget in the channel, sediment yields,
watershed sediment
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Fig. 1. Typical Incoming and Outgoing
Sediments at the River Channel
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Table 1. Annual Mean Sediment Yields of the Tributaries in the Nakdong River Watershed

Tributary Sub—basigl area Q-Qs 1§elation1) SWgATZ) Adjuste;i Value”
(km®) (m”/yr) (m”/yr) (m”/yr)
Mi Stream 375 915 2,931
Naesung Stream 1,817 343,348 208,335 343,348
Young River 914 50,179 30,234 50,179
Byeongseong Stream 435 15,273 48,926
Wi Stream 1,406 30,072 96,333
Gam Stream 1,003 539,260 87,487 539,260
Geumho River 2,108 193,141 25,420 193,141
Hoe Stream 781 17,344 55,560
Hwang River 1,329 9,524 30,509
Nam River 3,510 1,172 3,754
Miryang River 1,448 3,185 10,203
Yangsan Stream 243 1,639 5,250
e ;;’;ilhng o) 15,369 1,125,928 430,600 1,379,396

Total = 1,379,396 / 65.7%"
(Nakdong River Basin) = 2,100,000

1) Q-Qs relations of the tributaries: Qs=3.7419Q"* for Naesung Stream (MOCT, 2004), Qs=0.04724Q"*" for Young River
(MLTM, 2011), Q:=44.106Q"*" for Gam Stream (MOCT, 2004), and Qs=0.0196Q°*" for Geumho River (MOCT, 2004)

2) Sediment yields estimated by SWAT modeling (MOLIT, 2013)

3) Sediment yields of 1) for Naesung Stream, Young River, Gam Stream, and Geumho River; sediment yields multiplied

by 3.2 of the adjustment coefficient for other tributaries

4) SWAT modeling area=65.7% of total area of the Nakdong River basin
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Table 2. Sediment Yields at the Dams and Estuary Barrages (MOC, 1992)

Location Basin Area (km®) Sediment Yields (ton/km?/yr)
Nam River Dam 2,285 436
Andong River Dam 1,584 207
Seomjin River Dam 763 414
Sapgyo Lake 1,263 408
Asan Lake 1,369 326
o #8383k m’/yr (Fig. 2) 2.2 193880000 m’e] s}x=A] 37} o]

e-National Index (2014)°l] wh=% 1998AF-H 2006\ FolRtkaL & ¢ Qith o]= e-National Index (2014) A}5
A GEFe A AFHE FAE S 262,857,000 m’ ol A vhebet v 5718000 m’e] A3 2] oF 163%]

OF o F BAF AASR: Vg wfT ) SR ek glolrk SR AR A BALeR et
A e 51458000 olETh F gze] whek Al vz A A AR Aol F ol AE ol

Frol A 199898 20061 B AFH 5718000mAr vk LuA el @3S zielethd Ay 2047 G
JrEe] FAMATE BN Aoz FPH FANH F AL T oF 200,000,000 m’, FA AN FL v
B 19698 ARoew A AEHew A, 20024 °F 10,000,0,00m’ el Edl= Ao ety

E 3 AAFAZ FAF 20064 0] F 5 FAo] 413 GE sotsl SAMAR] DA
AT

3 200795 5 FAZTHEA ol g AL oF Ao] BA7E Table 33} Fig. 29 27} gelain
AP A T ] mEH A 1983WFE] 2002374 20147 Y FrAlE-H #Hincoming  sediment) & 2= -9 F=5-E <]
Bl B oF 200000000m’e] P W EAMREe] 2100000 m’/yrol®, fARTEHoutgoing
# dem 4w AL BAG oM FEANTE 4 sediment) 02 ZAAAD] 930000myr, S5
FRbel A= 680,000 m’yr, SHFTRICIA S 180000mY  AHFelA FAEE EA ko] 680,000 mY/yr, €lal® W
yr 9] Aol o] ol HhLee, 2009). o= el o iz RARF] 180,000 m)yrow FEHORNE f& E
BT el EAlolBol gk /M A% TR B FAEE FARE FHE 10180000 myrel o2
ahrol A =45 180,000 mY/yr o]4Fe] EAL} wid &} Aoz Attt wEhA FAREA 45 8l A E e
T5S 3l WREATHE A= AT 4 itk G557 sholAe] shPRE S 8,080,000 m’yr (=

FA} FAAH G thaxrk s ARl & 2100000 m’/yr ~10,180,000 m’/yr) & & sl HAlE A
M 630000mre BAZ ASE) BT meb 3 2ESIkFig 2 3. ol 33 RARAE
of FHFL TANAYel £gsP) TSIk ek b o HER S5 rIsdus ol fALe Avtet
WA FAEE BT BAZ ASS S duka bgsh 3 @ 5 Ak fAA B4 B 529 suEy
1983 4-E] 2002 7b41 9] At = A =1F -2 9,320,000 I osPdiE A A Ak g del epsdd
Table 3. Sediment Budget Analysis of the Nakdong River

Sediment Classification Incornl(lzfg /if)dl ment Outg01(1r1rg13 /if;hment

Sediment yields from the watershed (SY) 2,100,000

Sediment Runoff or Outflow (SR) 180,000

Mining Volume 9,320,000

Dredging Volume at the Upstream Channel of NREB 630,000

Total 2,100,000 10,180,000
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Dredging Volume at the
Downstream Channel of the NREB

= 180,000 m3/yr (B)
based on the data
from 1983 to 2002 of Lee (2009)

NREB

e

| Sediment Yield from the Nakdong River Watershed ‘
| = 1,379,396 m3/yr/ 65.7% = 2,100,000 m3/yr (A)

i based on the SWAT modeling results from 1999 to 2008 (MLTMA, 2013; Dam
I Jietal., 2014), Q-Qs relations, and Watershed Area (See Table 1)

Andong

Confluence
of Mi Stream

S Nakdeng River Total Dredging (Mining) Volume
~ = about 200,000,000 m?* / 20 yrs = 10,000,000 m3/yr

based on the data from 1983 to 2002 of Lee (2009)

v

Dredging Volume at the Upstream Channel of the NREB

= 680,000 m*/yr (D)

based on the data from 1983 to 2002 of Lee (2009)

v
The Rest of Dredging Volume of Nakdong River
= 10,000,000 m3/yr — 680,000 m3/yr
=9,320,000 m3/yr (C)

Sediment Budget = Incoming Sediment — Outgoing Sediment
= (A)—(B)—(C) — (D) = — 8,080,000 md/yr
=» Bed Erosion in the Nakodng River Channel

Fig. 2. Sediment Budget Analysis of the Nakdong River Watershed
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Table 4. Bed Change Estimation Based on Different Water Level Conditions

; Bed Change Volume (m’-km)
Station No. Other
Annual Mean Flow 100-yr Flood

0-122 -67,985 -62,140 NREB -Miryang River
122-203 -33,835 -34,573 Miryang River -Nam River
203-260 -11,256 -10,560 Nam River -Hoe Stream
260-363 -54,717 109,452 Hoe Stream - Geumho River
363-468 -63,180 -85,030 Geumho River -Gam Stream
468-514 -14,147 -24,633 Gam Stream-Wi Stream
514-579 -6,615 -4,481 Wi Stream-Naesung Stream
579-697 -12,784 =7,029 Naesung Stream-Andong Dam

Total (m”km) -264,519 -118,993

Mean (m?km/yr) -11,501 -5,174
Mean (m’/yr) -11,500,810 -5,173,602 Average: —8,300,000
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