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Catchment Similarity Assessment Based on Catchment Characteristics
of GIS in Geum River Catchments, Korea
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Abstract

Similarity measure of catchments is essential for regionalization studies, which provide in depth analysis in
hydrological response and flood estimations at ungauged catchments. However, this similarity measure is often
biased to the selected catchments and is not clearly explained in hydrological sense. This study applied a type of
hydrological similarity distance measure-Flood Estimation Handbook to 25 Geum River catchments, Korea. Three
Catchment Characteristics, Area(A)-Annual precipitation(SAAR)-SCS Curve Number(CN), are used in Euclidian
distance measures. Furthermore, six index of Flow Duration Curve are applied to clustering analysis of SPSS. The
catchments’ grouping of hydrological similarity measures suggests three groups (H1, H2 and H3) and the four
catchments are not grouped in this study. The clustering analysis of FDC provides four Groups; F1, F2, F3 and F4.
The six catchments (out of seven) of Hl are grouped in F1, while Sangyeogyo is grouped in F2. The four
catchments (out of six) of H2 are also grouped in F2, while Cheongju and Guryong are grouped in F1. The
catchments of H3 are categorized in F1. The authors examine the results (H1, H2 and H3) of similarity measure
based on catchment physical descriptors with results (F1 and F2) of clustering based on catchment hydrological
response. The results of hydrological similarity measures are supported by clustering analysis of FDC. This study
shows a potential of hydrological catchment similarity measures in Korea.
Keywords : Catchment Characteristics, Similarity, Classification, Flow Duration Curve.
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Figure 1. Study catchment and flow data period in Geum River region
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Figure 2. DEM data in Geum River region
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(Ko, 2011).
Table 1, Catchment characteristics

Catchment Definition

Characteristics

A Drainage Area [km?]
SLPBAR Mean catchment slope [°]
A
F factor, Rf =
Topographical Rf orm factor, (L,)?
Lc:Catchment Length [km]
D Drainage density, D = 7
Geological CN {\n emplrlcal pararpeter used in hydrology for predicting direct runoff or
infiltration from rainfall excess
FEH catchment descriptor defining the Flood Attenuation by Reservoirs and
. FARL
Hydrological lakes
SAARS8110 | 1981-2010 standard-period average annual rainfall(mm)

Table 2. The representative catchment characteristics of 25 catchments in Geum River

Catchments Area(kr) | SLPBAR(®) [Form Factor %Z:;?tgye (Z?All;) FARL CN
Cl 285.99 14.63 027 3.27 1093.29 0.96 65.40

C2 499.67 12.87 0.14 3.09 1197.90 0.95 65.64

C3 | 4179.51 15.08 0.06 2.51 1114.77 0.82 64.23

C4 164.58 16.15 0.21 1.68 1231.33 0.96 60.03

Upper Cs 373.21 12.86 027 3.09 1180.65 0.97 65.35
Daceheong |—C° 388.86 18.89 0.14 1.49 1153.81 0.99 58.99
c7 492.40 12.90 0.16 3.10 1195.29 0.96 65.60

Dam C8 651.38 14.67 0.15 222 967.82 0.98 60.96
C9 608.48 14.77 0.24 2.17 968.56 0.97 60.58

C10 76.39 17.01 0.15 245 1090.01 0.93 54.19

Cll | 2078.15 16.20 0.08 2.24 1163.94 0.89 61.33

Cl2 | 94559 16.30 0.21 227 1172.14 0.78 59.91

C13 | 909.10 9.72 0.25 2.08 1221.90 0.92 67.42

Cl4 178.92 9.74 0.18 2.40 1191.71 0.98 71.66

Niho Cl15 | 1848.83 8.40 0.21 2.41 1225.07 0.95 69.07
Cl6 | 34238 9.73 0.25 3.05 1215.85 0.98 69.34

C17 | 1599.95 9.73 027 229 1223.16 0.94 68.57

C18 | 250.12 12.08 0.11 0.50 1314.94 0.99 62.79

Gab C19 161.66 15.21 0.11 0.61 1273.85 1.00 70.83
C20 60.20 14.67 0.14 0.92 1243.78 1.00 64.61

C2l 208.58 12.31 0.10 0.55 1258.29 0.99 72.32

C22 | 263.25 13.75 0.19 0.47 1309.16 0.99 72.19

Lower Geum R| €23 | 47655 11.35 0.17 037 1317.70 0.91 62.49
C24 155.49 8.06 0.22 0.55 1271.08 0.96 66.17

C25 133.86 4.99 0.25 0.65 1235.33 0.98 68.88
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Table 3. Coefficients of Flow Duration Curves
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Coefficient Symbol Definition Fomula
Low flow Co proportion of low flow to ordinary flow C, = @rsa
QBU.?

Drought flow Cp proportion of drought flow to ordinary flow Cy= 297'3
50.7

. . Qmax

Flood Cr proportion of flood flow to ordinary flow Cp=—
o7

Abundant Ca proportion of abundant flow to ordinary flow c, = —Qz"'”
50.7

Flood Duration Crp proportion of flood runoff exceed on 10 days Cop= oy
to drought flow Q75

River Regime Crr proportion of maximum flow to minimum flow Cop = 73““
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Figure 3. Flow duration curve(FDC) in Geum River

Table 4. The results of coefficients of FDC

—_— 1
—_— 2
[=]

cs
c6
7
[=]
(=]
cie
ci1
c12
€13
cla
c1s
ci6
17
cis
c1g
ce
c
c22
€
ca
€25

Catchments | Area(km®) CL Cp Cr Ca Crp Crr
Cl 285.99 0.52 0.23 134.98 2.38 122.42 1120.96
Cc2 499.67 0.64 0.41 136.74 2.39 71.93 401.15
C3 4179.51 0.82 0.74 25.35 2.01 16.29 40.16
C4 164.58 0.49 0.23 91.41 2.05 86.07 1402.95
C5 373.21 0.60 0.32 64.06 1.85 63.78 227.14
C6 388.86 0.78 0.65 22.23 1.35 9.21 35.12
Cc7 4924 0.43 0.16 111.05 3.06 214.37 1317.62
C8 651.38 0.38 0.17 91.70 1.56 118.14 844.71
c9 608.48 0.67 0.04 108.61 2.05 569.74 2827.43
C10 76.39 0.66 0.47 588.26 2.21 80.62 1296.60
Cl1 2078.15 0.91 0.82 9.10 1.21 4.92 11.41
Cl12 945.59 0.81 0.57 15.51 1.18 7.43 35.55
C13 909.1 0.81 0.62 28.48 1.73 16.64 54.24
Cl4 178.92 0.67 0.42 46.95 1.75 19.47 134.02
C15 1848.83 0.67 0.48 26.86 3.62 17.72 65.08
Cl6 342.38 0.64 0.39 80.05 2.20 42.12 256.38
C17 1599.95 0.61 0.45 45.66 1.82 23.84 115.10
C18 250.12 0.62 0.41 56.05 1.82 29.87 164.26
C19 161.66 0.58 0.37 179.56 1.64 142.06 589.48
C20 60.2 0.50 0.32 204.78 2.23 111.17 674.32
C21 208.58 0.65 0.18 106.96 1.79 106.41 703.32
C22 263.25 0.08 0.04 12.76 1.26 122.47 408.89
C23 476.55 0.61 0.32 184.08 2.09 133.65 770.76
C24 155.49 0.62 0.26 160.12 2.03 204.16 1202.82
C25 133.86 0.77 0.55 95.09 1.60 20.28 188.36
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Table 5. The hydrological groups

Hydrological Included Catchments
Groups
Hi C2-C7(0.03), Cs,
C15-C17(0.14), C13, C16
D C21-C19(0.39), Cl14,
C22, C24, C25
H3 C6, Cl11, CI12
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