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ABSTRACT: River restoration has recently been performed not only for the improvement of the artificial parts in the past but
also for the restoration of abandoned river reaches which were blocked and isolated. For the restoration of abandoned river
reaches, it is important to recover the hydraulic and ecological connectivity in the isolated space by longitudinal structures
like levees. But because the assessment tools to determine whether the river restoration is performed properly are so rare at
present, we aim to provide a tool for assessing ecological connectivity in a target river in this study. In the first step,
one-dimensional numerical model for rainfall-runoff and channel routing was developed and then applied to the watershed
of the Cheongmi Stream. In this step, a numerical model was developed to assess the restoration of connectivity. The model
consists of two parts: one part is to convert the results of one-dimensional channel routing into two-dimensional spatial
distribution. The other is to calculate the habitat suitability index according to time steps by using two-dimensional hydraulic
features. The model was applied to a restoration area of the Cheongmi Stream. The advantage of this study is that
two-dimensional hydraulic analysis can be easily obtained from one-dimensional hydraulic analysis without a complex and
time-consuming two-dimensional analysis. HHS (Hydraulic Habitat Suitablility) by sections of target reaches and target
species can be easily obtained using the results of this study.
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Fig. 1. Conceptual diagram of the process of distributing
2-dimensional water level from 1- dimensional water
level. At the first, the cross section of river stations are
determined, the position of center point is determined for
the second, water surface elevation on the center line of
river was interpolated by 1D Laplace equation for the
third, and water surface elevation in the remaining area
was interpolated by 2D Laplace equation for the last.
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@) : Isovel & or & in real flow
. : Isovel & or & in virtual flow
1 : Channel bed in real flow
[ ¢ Channel bed in virtual flow
***** : Water Surface

Fig. 2. Cell-diagram showing real and virtual regime. Virtual
regime which has the mirrored shape as real regime is
assumed over the water surface line. The Poisson equation
is calculated in real and virtual regime but only the values
of the real regime is output.

SR A B 3715t B 2 o] 9
o) Hehho] 22 ool | K= Fel el A
UERd o= gitk= A7) Qe (Lee et al. 2007).
Chiu (1987, 1988)=7]|&2] ZA 240l 521G F
LU SIS Y 4 Qi PR SABEA
X AL R E RIS ol 47271 §4HEAS
AR¥SICE: Chiue] A1 kol 4 o] FUTHHE
AN S4415}-9450) Arhel h TS o} 4
2 5 ool A F o] Uehuhs AR ol
02 A4 SIck L Chius) 0} 23]
o0& 7P FQ31 71 5 S 55 (primary flow)
Higko] 2484yt —ra:]ts]— 042 7 Ao|gi= oo,
O]2}5+ (secondary flow) 2] HIAE-L FA| 7538 A 02 11
23tk Zlofoh wbA] Chiu 412 282 22170 Y
o\ F5E A A9 AR R 2 QAL AE 4

%

i

I

F

oo o
ol

-~ O
fht oo

o

1

%

1\7\
t} (Park et al. 2012). Chiu®] o223 f-5ExA S Y

2] 218517] $1afl A= mi7iaof| theh 7o) Hash i

ki OMaP RO GRS A A o] A2

&H 3z 2477} 9Jojok st} Chiu and Said (1995)5 E]-

°o ot gt 4] o] iRk A4S F 3l ol Tl -

SRS YT °ﬂi4 A ghe= Vel = Qi

o] et 24§

3ff sh=chH o] %ﬁé EHL A=z wiZH=] M gl
A7FsIA g E Tk e A sk

Chiug] G&EE A o)A AWk 0 2 AR )= 5| v}

or{

;

a) Dlstrlbutlon of cross sectlon velomty

b) Configuration of TIN

c) Positioning grid center in TIN
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d) Calculation of value in triangle area
Fig. 3. Conceptual diagram of process showing distributing
velocity in all grids. First, triangulated irregular network
(TIN) is configured with all 3 dimension points, the center
position of each grid in DEM is determined for the second,

and value is interpolated from value of nodes in triangle
for the last.
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Fig. 4. Map showing study area in the Cheongmi Stream. In
this study area, new channel which was used as rice
paddies before restoration is included with main channel.
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Fig. 5. Input hydrograph of flood channel routing. This is the
long term runoff hydrograph in 2006.
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Fig. 6. Hourly hydrograph applied to spatial distribution of
water surface elevation and velocity. Only the period from
9:00 to 19:00 on July 12, 2006 is applied to the modeling.
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Fig. 7. Results of numerical analysis for depth and velocity
distribution at the study area at 9:00 (right) and 19:00 (left)
on July 12, 2006.
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Fig. 8. Arbitrarily assumed to the habitat suitability index (HSI) of the three fish types. Type 1, 2 and 3 are Carrssius cuveri,
Sarcocheilichthys variegatus wakiyae and Zacco platypus, respectively.
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distribution of the fish type 3 at the study area from 9:00
to 19:00 on July 12, 2006.
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Table 1. Hydraulic habitat suitability (HHS) and habitat suitability index (HSI) of three different fish types by hydraulic

properties.
Dlscharge Depth HSI* Velocity HSI** HHS
(m Is) Tyep 1 Tyep 2 Tyep 3 Tyep 1 Tyep 2 Tyep 3 Tyep 1 Tyep 2 Tyep 3
118 0.360 0.362 0.760 0.389 0.430 0.008 0.095 0.104 0.002
194 0.222 0.253 0.862 0.228 0.266 0.005 0.052 0.049 0.001
271 0.130 0.154 0.876 0.165 0.190 0.004 0.036 0.033 0.001
393 0.123 0.105 0.855 0.113 0.122 0.004 0.025 0.021 0.001
613 0.130 0.116 0.733 0.065 0.060 0.004 0.016 0.010 0.001
821 0.123 0.106 0.578 0.051 0.044 0.004 0.012 0.006 0.000
933 0.116 0.112 0.511 0.046 0.038 0.001 0.013 0.009 0.000
1,013 0.098 0.103 0.484 0.042 0.034 0.001 0.011 0.008 0.000
1,089 0.086 0.088 0.462 0.040 0.032 0.001 0.009 0.007 0.000
1,139 0.082 0.082 0.447 0.036 0.027 0.001 0.008 0.006 0.000
1,151 0.080 0.079 0.442 0.035 0.027 0.001 0.008 0.006 0.000

* Depth HSI of fish types was calculated as average value of distributed depth HSI.
** Velocity HSI of fish types was calculated as average value of distributed velocity HSI.
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