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Hydraulic Characteristics of Bocheong Stream Basin
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Abstract

Understanding of the hydraulics of flow is very important to support the management of river. The
cross—sectional area, average velocity, flow depth and discharge can be regarded as a power function
each other. In this paper the flow of Bocheong stream basin is experimentally studied. The correlation
analysis was performed between observed hydraulic factors by the power type function. The constants
resulted from the correlation analysis were calculated by the geomorphologic characteristics of the
watershed using the power type function. The correlation coefficients between the hydraulic factors were
appeared close to unit having strong correlationship. The two conditions of equality of the continuity
equation were analysed, and the conditions were found to be good results. From these results the
observed hydraulic data of Bocheong stream basin can be concluded as a reliable data. The correlation
coefficients between the parameters of the hydraulic characteristics and geomorphologic factors were
found to be close to unit.
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Table 1. Geomorphological factors of Bocheong basin

Basin Basin area(km) Stream slope Basin slope Stream length(km)
Sankae 475.6 0.0032 0.0085 51.25
Kidae 346.5 0.0035 0.0127 31.75
Tanbu 72.5 0.0078 0.0461 20.10
Ipyung 79.5 0.0047 0.0212 16.95
Sansung 53.7 0.0055 0.0253 13.05
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Table 2. Correlation analysis results for A=aQ®

Site |Year|Data Reg. Eq. (c.c) Year| Data Reg. Eq. (c.c)

1991 14 [A=22.95814 Q"™ cc= 0.99356 1991] 14 [A=17.43459 Q™" cc= 0.96860
1992| 12 |A= 27.13795 Q™** cc= 0.95017 1992| 15 |A= 16.40357 Q****  cc= 0.92776
1993| 9 |A= 2.94517 Q%™ cc= 0.98812 1993 13 |A= 1.52467 Q™%  cc= 0.98847
1994| 11 |A= 25.94298 Q""" cc= 0.98323 1994] 12 |A= 2.95645 Q"™  cc= 0.89478
Sangae 1995 18 |A= 7.58323 QO-GO‘fSl ce= 0.95278 Kidac 1995 12 |A= 4.74892 Q0-6f°29 cc= 0.99845
1996| 17 |A= 16.49089 Q™% cc= 0.98754 1996 17 |A= 6.84100 Q™ cc= 0.98931
1997| 10 [A= 30.58995 Q™™ cc= 0.96151 1997| 13 |A= 7.78549 Q™  cc= 0.99824
1998| 12 |A= 67.32580 Q" cc= 0.99076 1998 12 |A= 11.34916 Q™¥™  cc= 0.98222
1999| 12 |A= 17.54598 Q™**'% cc= 0.99389 1999] 9 |A= 27.64812 Q™ cc= 091791
2000 16 |A= 5.65971 Q"™ cc=0.99513 2000| 16 |A= 7.04797 Q" cc= 0.89314

mean a = 22.41798 mean b = 0.4321060 mean a = 10.37399 mean b = 0.5267559
1991] 10 [A= 9.02364 Q™™ cc= 093115 1991] 13 |A= 656154 Q0% o= 0.88697
1992) 7 |A=17.60451 Q""" cc= 0.89160 1992] 13 |A= 1.13569 Q"™ cc= 0.94739
1993| 10 [A= 3.88099 Q"™  cc= 0.90394 1993| 10 |A= 4.53774 Q%%  (¢c= 0.99709
1994| 12 |A= 8.79171 Q™  cc= 0.83967 1994| 11 [A= 7.27898 Q™™ cc= 0.96990
Tanbu 1995 5 |A= 7.09523 QO'M_“? cc= 0.98475|Yipy-|1995| 14 |A= 8.87403 Qo-f”” cc= 0.93919
1996| 11 [A= 3.46341 Q"™  cc= 0.99109| ung [1996| 17 |A= 2.64921 Q"™ cc= 0.98706
1997| 8 |A= 543232 Q¥ cc= 0.99426 1997| 8 |A= 4.06872 Q¥  cc= 0.95802
1998| 11 |A= 178032 Q™™  cc= 0.99841 1998 14 |A= 4.06296 Q"™  cc= 0.98881
1999| 13 |A= 2.76754 QY ce= 0.99744 1999 8 |A= 362462 Q""" cc= 0.98557
2000| 16 |A= 2.41654 Q%9 ce= 0.97768 2000| 15 |A= 5.05976 Q" cc= 0.98454

mean a = 6.225620 mean b = 0.5546051 mean a = 4.785325 mean b = 0.6382319

Table 3. Correlation analysis results for V=cQ®
Site |Year|Data Reg. Eq. (c.c) Site |Year|Data Reg. Eq. (c.c)

1991 14 [ V= 004356 Q™™ cc= 0.99696 1991| 14 |V=0.05733 Q"™ cc= 0.98653
1992 12 | V=003224 Q" cc= 0.98614 1992) 15 | V= 006121 Q"% cc= 0.97637
1993 9 | V=10.34982 Q"™  cc= 0.92834 1993] 13 | V= 0.65839 Q" cc= 0.84776
1994| 11 | V= 0.03844 Q*™™ cc= 0.99821 1994| 12 | V=0.33610 Q™2  cc= 070488
Sangae 1995 18 | V= 0.13206 Q°~f9349 cc= 0.90000 Kidae 1995 12 | V=0.20979 Q™"  cc= 0.99534
1996| 17 | V= 0.06140 Q™"  cc= 0.99440 1996| 17 | V=0.14486 Q™¥ cc= 0.98742
1997 10 | V=0.03852 Q> cc=0.99315 1997| 13 | V=0.12944 Q™™ cc= 0.99839
1998 12 | V= 001525 Q“*%  cc= 0.99922 1998 12 | V=0.08841 Q™  cc= 098585
1999 12 | V= 008574 QU cc= 0.99703 1999 9 | V=003671 Q"™ ce= 0.97130
2000| 16 | V= 0.17787 Q15  ce= 0.98765 2000| 16 | V=0.14199 Q*****  cc= 0.84480

mean ¢ = 9.4491467E-02 mean d = 0.5698423| mean ¢ = 0.1864218 mean d = 0.4727986
1991] 10 [V=0.11092 Q™™ cc= 0.93695 1991] 13 | V=0.15238 Q™" cc= 0.90830
1992| 7 | v=0.06163 Q""" cc= 0.98961 1992/ 13 | V=0.87234 Q" (¢c=-0.35889
1993 10 | V= 0.22502 Q™"  cc= 0.96812 1993 10 | V=0.22203 Q™**  cc= 0.99524
1994 12 | V=0.11405 Q™"  cc= 0.98896 1994) 11 | V= 0.14644 Q"%  cc= 0.98933
Tanpy 1995 B | V=0.14143 Q°'6509i cc= 0.99256| Yip- |1995| 14 | V= 0.11187 Qo-ff29’1 ce= 0.96394
1996| 11 | V= 0.28962 Q¥  cc= 0.96005| yung [1996| 17 | V=0.37993 Q"™ cc= 0.92168
1997 8 | V=0.18552 Q*#™ cc= 0.97571 1997) 8 | V=0.24734 Q™™*  cc= 0.89896
1998 11 | V=0.56242 Q"""  cc=0.97473 1998 14 | V= 024429 Q™ cc= 0.94717
1999| 13 | V= 0.36408 Q**™  cc= 0.97195 1999 8 | V=0.35783 Q™  cc= 0.92185
2000/ 16 | V= 0.41544 Q"™ cc= 0.81571 2000/ 15 | V=0.19563 Q**"* cc= 0.93193

mean ¢ = 0.2470125 mean d = 0.4454812 mean ¢ = 0.2930086 mean d = 0.3505768
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Table 4. Correlation analysis results for h=eQ'

Site | Year | Data Reg. Eq. (c.c) Site | Year |Data Reg. Eq. (c.c)
_ 0.52083 _ _ 0.10074 —
Lo91| 14 | h= 009826 Q%m cc= 0.99414 1991| 10 | B= 117006 QOOW cc= 0.94710
1992| 19 | h=0.05324 Q cc= 0.94824 1992| 7 |h=117478 Q T ces 0.89173
1993 g | h=0.02222 Q" cc= 0.99030 1993| 10 | h= 0.87044 Q™™ cc= 098798
1994| 11 | h=0.00141 Q" cc= 0.97040 1994| 12 | h= 1.43161 Q"7 <c= 0.83308
1995| 18 | h=0.06286 Q""" cc= 0.84817 1995| 5 | h=1.37249 Q""" cc= 0.98547
Sangae 145397 Tanbu 015048
1996 17 | h= 0.00135 Q'**?" cc= 0.97123 1996 11 | h= 1.30617 Q™™ cc= 0.99524
1997 10 | h= 0.04409 Q%% cc= 0.99629 1997 8 | h= 0.26768 Q™™™ cc= 0.99651
1998| 12 | 1= 004849 QP47 cc= 0.98417 1998 11 | 1= 190387 Q™% ce= 0.98682
1999 12 |y 500444 QU127 o= 0.98790 19991 13 1 099091 Q8 ce= 0.99722
2000 16 0.60226 2000| 16 0.26102
h= 0.04660 Q* ce= 0.99727 h= 0.60853 Q" cc= 0.98533
mean e = 3.8296644E-02 mean f = 0.8556471 mean e = 1.039653 mean f = 0.1632782
_ 101174 _ _ 0.21784 —
1001 14 | h= 001465 QW62 cc= 0.97650 L991| 13 | b= 0510154 e 0.69231
1992 15 | h=0.11658 Q"™ ce= 0.92657 1992| 13 | b= 0.31829 QU o= 0.96346
1993| 13 | h= 0.13910 Q™ cc= 0.99935 1993| 10 | b= 0.28784 Q" cc= 0.98802
1994] 12 | h=0.09713 Q™™ cc= 0.89322 1994| 11 | h= 043970 Q™™ cc= 0.96750
Kid 1995 12 | h= 0.02655 Q™' cc= 0.89504| Yipy- [1995| 14 | h= 0.43278 Q**M0 cc= 0.95263
1aae - -
1996| 17 | h= 0.10797 Q™*™ cc= 0.99454| ung [1996| 17 | h= 0.01351 Q" cc= 0.99506
1997 13 | h= 0.14371 Q™% cc= 0.99857 1997 8 | h= 053807 Q*¥™® cc= 0.98123
1998 12 | 1= 012132 Q%1 cc= 0.98022 1998 14 | - 010647 Q%522 cc= 0.96803
;ggg 196 h= 0.13911 Q"™ ce= 0.91434 ;ggg 185 h= 0.08963 Q7! ce= 0.97699
h= 0.12978 Q*%®1¥ ¢c= 0.88992 h= 0.07847 Q™7 cc= 0.98400

mean e = 0.1035906

mean f = 0.6049595 mean e = 0.2814910

mean f = 0.4557997

Table 5. Correlation analysis results for h=mA"

Site | Year | Data Reg. Eq. (c.c) Site | Year| Data Reg. Eq. (c.c)
1991] 14 | h= 0.00183 A™™™ cc= 0.99500 1991] 10 | h= 0.75702 A" ¢c= 0.98930
1992| 12 | h=0.00014 AM*  cc= 0.95140 1992| 7 | h= 0.45824 A% cc= 1.00000
1993 9 | h= 0.00723 AN ¢c= 0.99956 1993| 10 | h= 0.67372 A%#6%  c= 0.93144
1994, 11 | h= 0.00000 A7 cc= 0.95477 1994| 12 | h= 0.73013 A% = 0.99938
g 1995 18 | h= 0.00945 A" c= 0.82702| Tan|1995| 5 | h= 0.70043 A% cc= 0.99986
aM83%1996| 17 | h= 0.00000 A1 cc= 0.93855| bu [1996] 11 | h= 1.00919 A®1%7 = 0.97683
1997, 10 | h= 0.00025 A8 cc= 0.97402 1997 8 | h= 0.09947 A®2 = 0.99405
1998 12 | h= 0.00000 A*™?  cc= (.99858 1998| 11 | h= 1.112¢ * cc= 0.97845
1999| 12 | h= 0.00000 A0 ¢c= 0.97283 1999 13 | h= 0.79846 A%?'°  cc= 0.99900
2000| 16 | h=0.00916 A®**¢  cc= 0.99032 2000| 16 | h= 0.45749 A% cc= 099756
mean m = 2.8063203E-03 mean n = 2.358107|mean m = 0.6796812 mean n = 0.2946802
1991] 14 [ h= 0.00002 A*™"  cc= 0.95852 1991] 13 | h= 0.22286 A™™F  cc= 0.75420
1992| 15 | h= 0.00231 AM™  cc= 0.99831 1992| 13 | h= 0.31032 A% cc= 0.99817
1993| 13 | h= 0.11323 A™™ = 0.98977 1993| 10 | h= 0.11915 A®™% = 0.99643
1994 12 | h= 0.03865 A**%?  ¢c= 0.99996 1994| 11 | h= 0.16096 A™™  cc= 0.99930
oy 1995 12 | h= 0.00277 A58 cc= 0.89857|Yipy|1995| 14 | h= 0.11053 A*¥®  cc= 0.99887
'99€ 11996] 17 | h=0.01475 A" = 0.99634| ung [1996] 17 | h= 0.00401 A2 cc= 0.99021
1997| 13 | h= 0.02099 A*#%  cc= 0.99964 1997| 8 | h=0.30731 A™¥%7  c= 0.99051
1998| 12 | h= 0.00852 AM1%5  ¢c= 0.99987 1998 14 | h= 0.03410 A%™  ¢c= 0.98938
1999/ 9 | h= 0.00110 AM  cc= 0.99995 1999 8 | h= 0.02184 AM9%" = 0.98834
2000| 16 | h= 0.02155 A®"M  ce= 0.99945 2000] 15 | h= 0.01684 A" cc=0.99980
mean m = 2.2387100E-02 mean n = 1.219819| mean m = 0.1307904 mean n = 0.7070380
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Table 6. Sensitivity of Parameters

Site | Year| aXc b+d Year| aXc b+d Site |Year| aXc b+d
1991| 1.000066| 0.999994 1991| 0.999838| 1.000051 1991| 1.000893| 0.999782
1992| 0.875048| 1.058723 1992| 0.990707| 1.003490 1992| 1.084964| 0.957877
1993| 1.030293| 0.993841 1993| 1.007524| 0.998335 1993| 0.873299| 1.054141
1994| 0.997373| 1.001328 1994| 1.065900| 0.965930 1994| 1.002688| 0.994930
Sangae 1995/ 1.001438| 0.999798 Ipyung 1995| 0.992754| 1.002913 Tanbu 1995| 1.003450| 0.999413
1996| 1.012508| 0.997127 1996| 1.006522| 0.998408 1996| 1.003079| 0.999220
1997| 1.178387| 0.970827 1997| 1.006373| 0.998557 1997| 1.007807| 0.998450
1998| 1.026724| 0.995107 1998| 0.992543| 1.001742 1998| 1.001286| 0.999738
1999| 0.978026| 1.003795 1999| 1.297005| 0.916370 1999| 1.007611| 0.998035
2000| 1.006691| 0.998943 2000] 0.989827| 1.002293 2000| 1.003922| 0.999278
1991| 0.999530( 1.000124 1991| 0.999786| 1.000050
1992| 1.004086| 0.997926 1992| 0.991141| 1.00557
1993| 1.003826| 0.999055 1993| 1.001347| 0.99814
1994| 0.993661| 1.001540 1994| 1.022247| 0.985188
Kidae 1995| 0.996258| 1.000863 Sansung 1995| 0.970558| 1.008450
1996/ 0.990966| 1.001905 1996| 1.002803| 0.998574
1997| 1.007734| 0.997903 1997| 0.999867| 0.999758
1998| 1.003394| 0.999439 1998| 0.984738| 1.004906
1999| 1.014890| 0.996893 1999| 0.993404| 1.003501
2000| 1.000718| 0.999896 2000] 0.991341| 1.002190
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