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Abstract

In this study, the ecological flow rate of the Zacco playtypus habitat was simulated based on the Instream Flow Incremental Methodology
(IFIM) in reachs of urban and natural stream using the habitat suitability index (HSI) of the probability density function (PDF). To apply
this method, PHABSIM model was used in this study. However, in this study, the HSI of the probability density function was developed
by adjusting the parameters of the PDF based on Kang (2010) HSI. As a result, the normal distribution is closest to the ecological flow
rate of the Kang (2010) in the urban stream. However, the two-parameter log-pearson distribution tended to be the closest in the natural
stream. The ecological flow rate was simulated by the HSI and the reach of stream with the PDF. Based on the comparison of simulation
results, we propose an ecological flow rate estimation method using probabilistic method.
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Fig. 4. The habitat suitable index of Zacco platypus (Kang, 2010)
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Table 1. The distribution of Zacco platypus species in Geum-river
(Kang, 2010)

Depth (m) Population | Velocity (m/s) | Population

0-0.1 0 0-0.1 315
0.1-0.2 84 0.1-0.2 128
0.2-0.3 364 0.2-0.3 221
0.3-0.4 460 0.3-0.4 220
0.4-0.5 329 0.4-0.5 274
0.5-0.6 327 0.5-0.6 202
0.6-0.7 184 0.6-0.7 198
0.7-0.8 84 0.7-0.8 122
0.8-0.9 47 0.8-0.9 93
0.9-1.0 36 0.9-1.0 50
1.0-1.1 12 1.0-1.1 15
1.1-1.2 5 1.1-1.2 29
1.2-1.3 0 1.2-1.3 33
1.3-1.4 0 1.3-14 9
1.4-1.5 8

1.5-1.6 3

1.6-1.7 8

1.7-1.8 1

1.8-1.9 2

1.9-2.0 1

Total 1932 Total 1932
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Fig. 6. The habitat suitability index of probability density function (depth)

Table 2. The parameters of the probability density function

Probability density function Parameter Mean (p) Standard deviation (o)
L Velocity 0.1 0.4
Normal distribution
Depth 0.3 0.4
o Velocity 0.18 2.4
Two parameter log-normal distribution
Depth 0.2 2.5
Probability density function Variables o (scale factor) 3 (shape factor)
o Velocity 0.3 3.17
Two parameter log-Pearson distribution
Depth 1.0 0.95
o Velocity 12.8 1.0
Two parameter gamma distribution
Depth 12.2 1.1
Velocity 0.4 0.09
Gumbel distribution
Depth 0.4 0.12
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Table 3. The comparison results of measured water level and HEC-
RAS simulation results

HEC-RAS
Gauging Measured simulation
- water level results Error (m)
(WSL, m) (WSL. m)
184.45 184.44 0.01
184.20 184.16 0.04
184.22 184.19 0.03
184.24 184.23 0.01
Muju 182.51 182.45 0.06
182.53 182.46 0.07
182.54 182.47 0.07
182.48 182.42 0.06
182.52 182.48 0.04
203.27 203.23 0.04
202.94 202.75 0.19
202.35 202.12 0.23
201.25 201.14 0.11
Changbak 200.09 200.01 0.08
199.53 199.49 0.05
199.60 199.55 0.05
200.00 199.60 0.04
199.65 199.61 0.04

544220 BY U A=
A7 AT 1 PHABSIMT} 4.3%
o] 4] AZH HEC-RAS &3 0] A7}l 2 dted rli=x] gr}s}

Table 4. The criteria for method of error assessment (Kim, 2011)

Criteria RMSE NSE

Very good 0<RMSE £ 0.5 0.75<NSE<1

Good 0.5 <RMSE < 0.6 0.65 <NSE < 0.75

Well 0.6 <RMSE < 0.7 0.5 <NSE < 0.65
Pool 0.7 < RMSE NSE £ 0.5
- i(si7 Oy‘)z
_p)? e
Equation \/,El<0i P | nsp=1- 717
RMSE= || ——
n E Wrm
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Fig. 9. The comparison of simulated water surface elevation for
HEC-RAS and PHABSIM WSL (reach of urban stream)
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(Kim, 2011).
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Fig. 11. The comparison between HEC-RAS and PHABSIM simulation
results

Table 5. Assessing error of depth and velocity (Kim, 2011)

RMSE NSE
Assessment result
PHABSIM | PHABSIM
Velocity | Urban reach of stream 0.01 0.54
(m/s) Natural reach of stream 0.02 0.52
Depth Urban reach of stream 0.02 0.56
(m) Natural reach of strean 0.01 0.53
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Fig. 13. The variation of ecological flows by probability density function (reach of urban stream, depth)
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Kang (2010) 3.03 28,930 2.58 28,475
Normal distribution 2.71 25,323 2.15 23,322
Two variables log-normal distribution 3.74 11,370 2.08 23,527
Two variables log-Pearson distribution 2.69 20,930 2.46 27,475
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Gumbel distribution 3.47 23,360 2.71 26,668
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