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Classification of Riparian Riffles and Their Physical and Hydraulic
Characteristics
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Abstract

This study performed the systematic classification of the various types of riffles and analyzed their
physical and hydraulic characteristics at the Hongcheon River and Seomjin River. The riffles are classified
into the long type and the wide type by their ratio of length and width, and also classified into the
convergent type and the divergent type by their width change along flow direction. They are also classified
into the falling type, the running type, the undular wave and the undular jump by their surface profiles.
The falling type and the running type usually occur near the cobbles with multiple diameters, whereas the
undular wave and the undular jump occur near the small pebbles. They showed the upward convex type
at the middle part, and the slope gets bigger at the downstream part.
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Fig. 4. Sample Sites
Table 1. Location of Field Sites
River Basin Study Area River Location
STA No.l | Hongcheon River Bangok Br. 1.5km downstream, Bangok-Ri
Seo-Myeon, Hongcheon
Bukhan River STA No.2 |Hongcheon River Bangok Br. 1.1km downstream, Bangok-Ri
Seo—Myeon, Hongcheon
STA No3 |Hongcheon River Bangok Br. 0.7 km upstream, Bangok-Ri Seo—Myeon,
Hongcheon
. Aprok Br. 1.5km downstream, Pyeong-Ri
STA No.l Boseong River Boksadong-Myeon, Gogseong
Seomjin River STA No2 Boseong River Pyeongho El School. 0.24 km downstream, Pyeong—Ri
Boksadong-Myeon, Gogseong
STA No3 Seomjin River Aprok Sta. 1.5km downstream, Pyeong—Ri
Boksadong-Myeon, Gogseong
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Table 2. Plane Shape of Riffles
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b(m) L(m) B(m ) b/B(-) L/b(-) Type
Hongcheon River No.l 11.0 43.3 72.6 0.15 3.936 Long Type
Hongcheon River No.2 134 30.6 89.4 0.15 2.284 Long, Convergent Type
Hongcheon River No.3 2.7 55 10.7 0.25 2.037 Long, Convergent Type
Boseong River No.l 50.0 25.0 80.0 0.62 0.500 Wide, Divergent Type
Boseong River No.2 13.0 9.0 45.0 0.29 0.692 Wide Type
Seomjin River No.3 80.0 30.0 120.0 0.67 0.375 Wide Type
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(c) Convergent Type (Hongcheon River No.2)

(d) Divergent Type (Boseong River No.l)

Fig. 7. Riffle Classification by Plane Shape
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Fig. 10. Riffle Classification by Wave Shape
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Table 5. Flow Characteristics at Undular Wave

Type |h(m)| dm) |h/d(m)|V(m/s)| Fr

Type |h(m)| d(m) |h/d(m) | V(m/s) | Fr

0.053] 0063 | 084 | 0375 | 052
0.051| 0057 | 089 | 0365 | 052
0.056 | 0.058 | 097 | 0.299 | 040
0041 0041 | 1.00 | 0294 | 047
0043] 0047 | 091 | 0346 | 053
Falling 10045 0062 | 074 | 0651 | 097
Type

0.051 | 0076 | 067 | 0571 | 081
0.049 | 0087 | 056 | 0412 | 059
0053 0104 | 051 | 0432 | 060
0049 | 0094 | 052 | 0381 | 055
0053 0075 | 071 | 0372 | 052
0.056 | 0.068 | 058 | 0312 | 042

0.132| 0.047 | 281 0.231 0.21
0.131| 0.078 | 1.68 0.212 0.19
0.124| 0.049 | 2.53 0.214 0.19
0.126 | 0.051 | 247 0.312 0.28
0.121| 0.055 | 2.20 0.262 0.24
Undular |0.111| 0.064 | 1.73 0.235 0.23

Wave 10.091 | 0065 | 1.40 0.301 0.32
0.165| 0.072 | 2.29 0.286 0.22
0.179| 0.069 | 2.59 0.245 0.18
0.162 | 0.079 | 2.05 0.332 0.26
0.161| 0.072 | 2.24 0.296 0.24
0.153 | 0.068 | 2.25 0.303 0.25

Table 4. Flow Characteristics at Running Type

Table 6. Flow Characteristics at Undular Jump

Type | h(m) | dm) | h/d(m) | V(m/s)| Fr

Type | h(m) | dim) |h/d(m) | V(m/s)| Fr

0.054 | 0.068 | 0.79 0.500 0.69
0.056 | 0.064 | 0.88 0.561 0.76
0.045 | 0.072 | 0.63 0.489 0.74
0.053 | 0.071 0.75 0.493 0.68
0.076 | 0.065 | 1.17 0.482 0.55
Running | 0.048 | 0.071 | 0.68 0.436 0.64

Type | 0.031 | 0.073 | 0.43 0.698 1.26
0.067 | 0.098 | 0.68 0.941 1.16
0.045 | 0.104 | 043 0.912 1.37
0.086 | 0.114 | 0.75 0.922 1.00
0.053 | 0.097 | 0.55 0.845 1.17
0.074 | 0.086 | 0.86 0.633 0.74

0.084 | 0.028 | 3.00 0.233 0.26
0.094 | 0.040 | 2.35 0.321 0.33
0.103 | 0.042 | 245 0.241 0.24
0.113 | 0.048 | 2.35 0.354 0.34
0.095 | 0.044 | 2.16 0.312 0.32
Undular | 0.087 | 0.060 | 1.45 0.298 0.32

Jump | 0.151 | 0.070 | 2.16 0.323 0.27
0.143 | 0.064 | 2.23 0.285 0.24
0.145 | 0.075 | 1.93 0.362 0.30
0.149 | 0.060 | 248 0.291 0.24
0.098 | 0.060 | 1.63 0.377 0.38
0.083 | 0.042 | 1.98 0.310 0.34
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© Falling Type = Running Type

| * Undular Jump 4 Undular Wave |

Fig. 11. Relationship between Fr and h/d by
Wave Shape
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