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This study is aimed at the development of the adequate sediment yield formulas in Wi-Stream basin ;

THP representative basin in Korea. As a result of applying outstanding sediment yield formulas among
the existing formulas, it is analyzed that including the Engelund & Hansen formula, Yang formula is
proper to the Wi-Stream basin. And as a result of sensitivity analysis to the sediment parameters it is
analyzed that Rijn and Ackers & White formula is more sensible than any other formulas which has
been applied the velocity and depth among the parameters. Also, Engelund & Hansen and Yang formula
is less sensible than any other formulas.

In Wi-Stream basin, it is analyzed that Yang and Engelund & Hansen formula is the most suitable sed-
iment yield formula in this study. But because the existing formulas had been developed in foreign coun-
tries and applied the foreign natural rivers and reservoirs, it makes careful use of Korean alluvial river

and hoped that it will be developed the most adequate formula in Wi-Stream basin.
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Table 1. The coefficients of Ackers & White formula
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Table 2. The results of discharge measurements in the Bongwhang bridge

@ : Sell-Recording Rain Gauge and Evaporation

B : Self-Recording Water Stage Gauge

QO : Seif-Recarding Ground Water Stage Gauge

No. of Station

1. KUNWI(S) 7. SHINREUNG(W) @ MUSEUNG
2 HYOREUNG 8 EUTHEUNG BYEUNGCHUN
3 DAEYUL 9. HWASU Q@ MISEUNG
4 KOME 10. HWASAN @ KONO
5 WOOBO 11. SEUKSAN ® DONGKOK
6 SANSEUNG ® HYOREUNG

Fig. 1. Study river basin(Wi-stream).

H4}1¢] #4Al4 £+ Reynolds Analogysl] )&
FollAd e £E5F HAAS ¢ F 0143k og 4200
zFo] viepic.

& = e, (20)

Rijne $%5% A4S X E-44 ¥ (Parabolic-
Constant)®- 2.5 o]4-3to] ofg A21)F (22)9) Ze]

. . . Bed Material

Observation D(lnsl(aljlsaercg)e Y;l;)sc;g W(lrg;'h D(erﬁgh Slope Tem(;zerca)ture Diameter(mm)
D35 | D50 | D65 | D90
7.13. 11:30 6.44 0.11 90.0 0.67 | 0.0001 21.0 0.821 [1.320(2.021|4.212
12:00 34.07 0.32 104.0 1.22 [0.0001 21.0 0.961]1.8212.324(4.182
16:40 10.64 0.15 104.0 0.80 |0.0001 20.8 0.904 | 1.431|2.241|4.192
7.18. 10:00 15.02 0.19 88.0 0.92 |0.0001 20.5 0.8971.392]2.121 [4.210
13:00 75.15 0.62 97.0 1.40 {0.0003 21.0 0.789(1.241 |2.040 | 4.030
15:00 23 41 0.27 90.0 1.03 |0.0002 21.0 0.8241.2212.040]4.120
8.15. 10:30 21.69 0.26 91.0 0.99 ]0.0002 20.0 0.831]1.25012.1101{4.040
14:30 50.96 0.44 97.0 1.34 10.0003 20.6 0.821(1.42012.040|4.120
17:00 17.58 0.22 88.0 0.95 |0.0001 20.0 0.81111.320/2.060|4.080
8.25. 10:20 85.22 0.62 100.0 1.53 | 0.0006 19.8 0.90411.350]2.110 [4.210
13:00 653.11 2.78 113.5 2.46 | 0.0019 20.0 0.92411.290]2.080(4.110
14:20 250.26 1.43 100.0 1.90 | 0.0014 20.0 0.897[1.14012.110{4.040
17:40 60.46 0.51 97.0 1.39 10.0003 19.8 0.911]1.21012.0401]4.110
9.24. 13:30 32.44 0.31 94.0 1.15 1 0.0001 19.2 0.91311.23012.060|4.070
16:50 8.94 0.18 74.0 0.60 ]0.0001 19.1 0.925]1.140]2.090/4.210
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Table 3. The results of discharge measurements in the Naho bridge

. . . ’ ' Bed Material
Ovsrsation) Tagharte | oty | N Derh | ope [Tempeane] piamerer(om
D35 | D50 | D65 | D90
7.13. 10:00 17.77 0.28 134.1 0.45 | 0.0002 21.0 0.74911.12012.010}3.980
13:30 43.24 0.43 145.0 0.75 |0.0004 21.0 0.841 11.32011.980{3.780
15:00 31.06 0.38 140.6 0.60 |0.0004 20.7 0.781]1.240}2.080 [4.020
7.18. 9:00 36.15 0.43 143.2 0.65 1{0.0004 20.0 0.82111.14072.020|3.980
11:30 72.71 0.49 157.1 1.03 |0.0004 20.0 0.811}1.,250]2.120(4.110
17:00 9.80 0.24 94.3 0.25 10.0003 21.0 0.8231.290(2.060|3.980
8.15. 9:30 28.46 0.37 137.8 0.55 ]0.0003 20.0 0.74111.02011.840 | 3.850
11:30 41.18 0.41 137.8 0.75 |0.0004 20.1 0.75111.12011.820{3.590
12:30 52.03 0.43 152.1 0.85 | 0.0004 21.0 0.72111.040;1.9204.020
8.25. 8:00 95.39 0.57 159.5 1.15 | 0.0009 19.0 0.821]1.09011.94014.040
8:50 212.54 0.99 159.5 1.45 [0.0014 19.2 0.83411.210]2.040[4.110
11:40 418.97 1.50 159.5 1.85 0.0021 19.4 0.825|1.340 | 2.050 | 4.210
15:30 76.90 0.57 154.7 0.95 10.0006 19.0 0.94211.29012.03014.110
9.24. 11:00 24.75 0.33 137.8 0.54 |0.0003 19.1 0.949 | 1.140 | 2.030 | 4.040
15:00 10.67 0.22 125.4 0.34 | 0.0002 19.8 0.8971.040)2.110 | 4.080
Table 4. Sediment concentration & total sediment in the Bongwhang bridge
Number Date Time Sediment Concentration(PPM) Total Sediment
Total Sand (tons/day)
1 920713 11:30 99.9 31.3 48.7
2 920713 12:00 170.0 44 4 848.1
3 920713 16:40 139.0 31.6 112.4
4 920718 10:00 271.0 92.2 351.4
5 920718 13:00 348.0 103.4 2,258.2
6 920718 15:00 129.0 36.8 110.3
7 920815 10:30 186.0 48.6 140.3
8 920815 14:30 260.0 72.8 702.9
9 920815 17:00 365.0 82.6 104.0
10 920825 10:20 448.0 139.0 790.4
11 920825 13:00 1,124.0 873.5 79.,901.7
12 920825 14:20 965.0 426.2 20,867.3
13 920825 17:40 475.0 195.1 1.436.8
14 920924 13:30 213.0 60.2 969.1
15 920924 16:50 241.0 59.7 91.5
< At 244 A3 e A4 FREEe 917
3.2 ¢ ¥4 EAE A3t SARE ARPEoz 2 2P o
A 2G4 ggste BEY 45 AL £ st 28 AASGLH, RRAFES) dNETE 3
AL BHE, FHEL 293 SeldeEold, o]F F 5 7] 93t 7 49 S2HAAHAAM L HAE AW
A-$YARE ol B3l & BEAYA 2¥w, YEw PO FHAE AAstd o, shEAAE BM 549
A&l Ba 4-9-59F4(Rating Curve)e AHAstedl Ao Eataich.

t}. t}-& Table 2%} Table 3-& 23 5we} J3 w2
1992 79 1364 199213 99 247} ¢] A%
selFEA g Fo|t). 123 Fig2 9} Fig3e #3xn
% 1} 3 7] Rating-Curve-d vhehdl #olc}.

3.3 Al 54

£ A7l A ¥RAE 2 S E AN TF
AA7igd Tl BA3ta e P-61-Al AR ¥-F
A A7l BM 54 M E A/ E AHSSHG 5
FHHA ¥¥E, I axPL 20m BALE A4

3.4 ¥ 44 BE ¥4
AR $HASEE SUSE e Y ozt
o o HgAFE

g pAsigden, 2 BHe et 2o A4 A8d
AARL, ZHAH, 27
EESEEEEEIUE RN
%ol ok 30ml ¥7) 2 BEST AASA L, el
RAZAA FHAFEE 27

ek ol $AE Y BAA

o
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Table 5. Sediment concentration & total sediment in the Naho bridge

|0 Eagehind & Hansen
-8 Shea & Hung
—d Aders & White |

—3—  Yung

Number | Dat Ti Sediment Concentration(PPM) Total Sediment
umber ate tme Total Sand (tons/day)
1 920713 10:00 100.0 37.9 153.2
2 920713 13:30 189.0 53.9 705.3
3 920713 15:00 130.0 32.5 348.5
4 920718 09:00 186.0 56.5 581.6
5 920718 11:30 200.0 66.1 1.256.6
6 920718 17:00 16.0 3.8 12.7
7 920815 09:30 279.0 55.6 479.4
8 920815 11:30 346.0 92.4 519.2
9 920815 12:30 456.0 144 4 2.049.6
10 920825 08:00 364.0 130.9 1.320.4
11 920825 08:50 580.0 183.9 10.650.2
12 920825 11:40 1,073.0 439.5 38.825.4
13 920825 15:30 287.0 95.7 1,905.1
14 920924 11:00 432.0 163.2 606.9
15 920924 15:00 119.0 38.3 145.6
10 100 T T
Bongwhang Bridge Bongwhang bridge(1992. 8, 25 10:20
g 10 l//r:
s Qu=1.475(1+1.787)1164 K] / __
<) g g
g I YO W RO
:
s
&

1 10 100 1000

DISCHARGE(CMS)
Fig. 2. The rating curve in the Bongwhang bridge
station(Wi-stream, 1992.7~9).

Naho Bridge

Q,~2.281(h-0.256)*™

STAGE(M)

i
1000

10 100
l DISCHARGE(CMS)
Fig. 3. The rating curve in the Naho bridge station
(Wi-stream, 1992.7~9).
Fadoh & ATNAFIY g GamelA e
#A5ES} AF3S) $4L Table 49} Table 5% 2

o.

4. FAFEF A9 AR BY
2 A7 E 232 3 J33 FAHNMS

o1

Sediment Variation(tons/day)

0.01

o pAgRdes, $oF WHad
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- Rija

-10

0

10 20 30

Velocity Variation{%)
Fig. 4(a). The formulas sensitivity through the velo-
city variation in the Bongwhang bridge.

Naho bridge(

=

992.8.2

==

|-————"*

~—— Engeiuond & Hansen
—~8— Shen & Hung
—dr—~ Ackers & White
%~ Yy
~%— _ Ripo

-30

<20

-10

0 10

20 30

Velocity Variation(%)
Fig. 4(b). The formulas sensitivity through the velo-
city variation in the Naho bridge.

199213 74 13Y43-E 19924 949 24U7}A 8 fE&
AATHE ol 43t FAFTAA A4 - ¥4 93
of, & QFlH 4D 549 BTN A4t

O I
T

4, A4, 2
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Table 6(a). The comparison of total sediment load through the velocity variation in the Bongwhang bridge
(1992. 8. 25 10:20)

Velocity Variation Enl_glglrlllsnei & Shen & Hung AC\)}\{/?{EG& Yang Rijn Observed
(m/sec) (tons/day) (tons/day) (tons/day) (tons/day) | (tons/day) | (tons/day)
-30% 0434 421.0 39.2 5.71 393.0 ~ -
-20% 0.496 550.0 76.0 28.0 518.0 - -
-10% 0.558 695.0 133.0 68.9 660.0 - -
0% 0.620 859.0 215.0 132.0 819.0 42.7 790.4
10% 0.682 1.040.0 328.0 219.0 996.0 149.0 -
20% 0.744 1,240.0 477.0 333.0 1,190.0 313.0 -
30% 0.806 1,450.0 667.0 478.0 1,400.0 539.0 -
Table 6(b). The comparison of total sediment load through the velocity variation in the Naho bridge(1992.
8. 25 8:00)
Velocity Variation Enflelélsne(; & Shen & Hung Acwkir.ie& Yang Rijn Observed
{m/sec) (tor?s/day) (tons/day) (tons/lday) (tons/day) | (tons/day) | (tons/day)
-30% 0.399 867.0 101.0 18.3 680.0 - -
-20% 0.456 1,130.0 187.0 58.5 896.0 - -
~-10% 0.513 1,430.0 315.0 126.0 1.140.0 40.8 -
0% 0.570 1.770.0 494.0 226.0 1.420.0 163.0 1,320.4
10% 0.627 2.140.0 732.0 363.0 1.730.0 365.0 -
20% 0.684 2.550.0 1,040.0 541.0 2,070.0 655.0 -
30% 0.741 2.990.0 1,420.0 763.0 2.450.0 1,040.0 -

Table 7(a). The comparison of total sediment load through the depth variation in the Bongwhang bridge
(1992. 8. 25 10:20)

Depth Variation Enézfsr;?] & S}}}I?Slg& Acvlviigie& Yang Rijn Observed
(m) (tons/day) (tons/day) | (tons/day) (tons/day) | (tons/day) | (tons/day)
-30% 1.071 753.0 81.6 21.3 709.0 - -
-20% 1.224 784.0 111.0 41.3 740.0 - -
~-10% 1.377 819.0 153.0 75.2 776.0 - -
0% 1.530 859.0 215.0 132.0 819.0 42.7 790.4
10% 1.683 905.0 309.0 228.0 871.0 190.0 -
20% 1.836 960.0 453.0 396.0 935.0 513.0 -
30% 1.989 1.030.0 685.0 702.0 1,020.0 1.160.0 -
Table 7(b). The comparison of total sediment load through the depth variation in the Naho bridge(1992. 8.
25 8:00)
Depth Variation Enflzl#sr;i & Sgi’;lg& A%}ﬁgie& Yang Rijn Observec;
(m) (tons/day) (tons/day) | (tons/day) (tons/day) | (tons/day) | (ton/say
-30% 0.805 1.550.0 204.0 48.0 1.210.0 - -
-20% 0.920 1,620.0 270.0 82.1 1,270.0 - -
-10% 1.035 1,690.0 362.0 137.0 1.340.0 38.0 -
0% 1.150 1.770.0 494.0 226.0 1,420.0 163.0 1,320.40
10% 1.265 1.870.0 686.0 375.0 1,520.0 435.0 -
20% 1.380 1,980.0 974.0 631.0 1.650.0 977.0 -
30% 1.495 2.120.0 1.420.0 1.090.0 1.800.0 2.040.0 -
£ -30% 4 10%H$) 2 30%71%] £7FAHA, F-AL 4.1 5o dig U=
& 45& -30%A 30%7}

% AR AT AES Yehlle U=+ A%
. A&AgaFdre Aug AFAd st 3T
2] 7-¢ 19923 8% 254 104] 2082 2AAAE ¥
A JHAAg 2 AL, vEada]es 19929 849
254 84]9] zta & A4l

Fr&e A U=
A 10%4 WBAAZ DA fALE WE

Ly

e

& pHsge

o, 2} WA dsle] Al HEA4HE oS
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Table 8{a). The comparison of total sediment load through the slope variation in the Bongwhang bridge
(1992. 8. 25 10:20)

o Engelund & Shen & Ackers & Yang Rijn Observed

Slope Variation (tI(;Ig;l/sdeany) (toiI;I/ragay) (tovr\gl/l(gzy) (tons/day) | (tons/day) | (tons/day)
~-30% 0.00042 503.0 102.0 105.0 465.0 38.4 -
-20% 0.00048 614.0 136.0 115.0 576.0 39.6 -
-10% 0.00054 733.0 174.0 124.0 695.0 41.0 -

0% 0.00060 859.0 215.0 132.0 819.0 42.7 790.4

10% 0.00066 991.0 260.0 139.0 949.0 44.9 -
20% 0.00072 1,130.0 307.0 146.0 1,080.0 47.5 -
30% 0.00078 1,270.0 358.0 152.0 1.220.0 51.0 -

Table 8(b). The comparison of total sediment load through the slope variation in the Naho bridge(1992. 8.

25 8:00)
Engelund & Shen & Ackers & y
Slope Variation I§Iansen Hung White (to}i:/ndgay) (tor?;}gay) (?Obrfsefggg)
(tons/day) (tons/day) | (tons/day)
-30% 0.00063 1.040.0 250.0 181.0 818.0 155.0 -
-20% 0.00072 1.270.0 325.0 198.0 1.010.0 157.0 -
-10% 0.00081 1.510.0 406.0 213.0 1,210.0 160.0 -
0% 0.00090 1.770.0 494.0 226.0 1.420.0 163.0 | 1,320.44

10% 0.00099 2.040.0 586.0 239.0 1,640.0 168.0 | -
20% 0.00108 2.330.0 684.0 251.0 1,.870.0 174.0 ] -
30% 0.00117 | 26200 | 1785.0 262.0 2,100.0 182.0 | -

Table 9(a). The comparison of total sediment load through the temperature variation in the Bongwhang
bridge(1992. 8. 25 10:20)

Temperature En}g{c—;lund & Shen & Ackers & Yang Rijn Observed
Variation nsen Hung White (tons/day) | (tons/day) | (tons/day)
(tons/day) (tons/day) | (tons/day)
| -30% 13.86 859.0 221.0 147.0 745.0 54.8 -
-20% 15.84 859.0 219.0 142.0 770.0 50.5 -
-10% 17.82 859.0 217.0 136.0 794.0 46.5 -
0% 19.80 859.0 215.0 132.0 819.0 42.7 790.4
10% 21.78 859.0 214.0 127.0 845.0 39.2 -
20% 23.76 859.0 213.0 122.0 872.0 35.9 -
30% 25.74 859.0 211.0 117.0 898.0 32.8 -

Table 9(b). The comparison of total sediment load through the temperature variation in the Naho bridge
(1992. 8. 25 8:00)

Temperature Engelund & Shen & Acker_s & Yang Rijn Observed
Variation Hansen Hung White ( Jday) | (tons/day) | ( /day)
a (tons/day) (tons/day) | (tons/day) | ‘tons/day ons/day) | (tons/day
-30% 13.3 1.770.0 506.0 250.0 1,320.0 188.0 -
-20% 15.2 1.770.0 502.0 242.0 1,350.0 179.0 -
-10% 17.1 1,770.0 498.0 234.0 1.390.0 171.0 | -
0% 19.0 1.770.0 494.0 226.0 1,420.0 163.0 1.320.4
10% 20.9 1.770.0 490.0 219.0 1.460.0 156.0 -
20% 22.8 1,770.0 486.0 211.0 1.490.0 149.0 -
30% 24.7 1,770.0 483.0 204.0 1.530.0 143.0 -

8] 2% 7} Engelund & Hansen32]3} Yang3A]o] 4.2 A AE 2R

Az FARES 71 ARl £ Ao EAEY FAd A AR L FAS -30%14 30%7t
o, A3ERY Ast RinFA 3} Ackers & White¥ A 10%4 HAA IHA] FAS] M8 &8 2439
4je] 71 w1Zh3t Ao2 viehdvl. =3 Engelund & 20, ZF W3l xjo] dizte Zzel WEAH e obS
Hansen4] 3} Yang3Ale] 714 kA E AE3elE 1} Table 7(a)(b)} o] wietisl, Fig. 5(a)(b)g} 2ol
s o2 £A4E ) veliiglol, ulzt= 84 A3 RiynFTA 3} Ackers &
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Fig. 5(a). The formulas sensitivity through the
depth variation in the Bongwhang
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Fig. 5(b). The formulas sensitivity through the

depth variation in the Naho bridge.
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Fig. 6(a). The formulas sensitivity through the
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bridge.
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Fig. 7(a). The formulas sensitivity through the tem-
perature variation in the Bongwhang

bridge.
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