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ABSTRACT

This study was carried out to analyze the effects of stormwater retention and infiltration pond on
reduction of flood peak and volume in a experimentally developed ecological pond.

The experimental site has 542m’ watershed area, 1,310mm yearly-averaged rainfall. And the area of
the retention pond is 60m’, the maximum water depth is 0.5m, the maximum and average storage
is 15m’ and 9.3m’. And the area of infiltration pond is 58 m’, and the water depth varies 0.2m~0.5m.
The monitoring system consists of one rainfall gage, one Parshall flume and acoustic water level gage,
two rectangular weirs and acoustic water level gage for discharge gaging, and one data recording unit.
Data from ten storm events in total, three storm events in year 2000 and seven storm events in year
2001, were collected. From the data the evaporation rate was achieved with the water balance equation,
and the result shows 5.0mm/day in average.

The result from the analysis of the effects on reduction of flood peak and volume, is that 14%
reduction of flood volume and 15% reduction of flood peak in retention pond and 49% reduction of

flood volume in infiltration pond.

Key Words : Retention pond, Infiltration pond, Evaporation, Flood peak, Flood volume, Stormwater.
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Figure 4. Experimental Catchment.
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Figure 4. Survey map of experimental site and location
of gages.
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Figure 3. Water surface level-area curve of retention Figure 4. Water surface level-volume curve of retent-

pond.
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Figure 7. Rectangular Weir #1 and #2.

Figure 8. Data Recording Unit.
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Storm
Event
1
2
3
1
2
4
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2000
2001

Table 1. Collected Data.

56

o] g5}

=
=

o] A&

e,

uzel
_z_ﬁ
il
e

o
A+

Table 2

18Y o]HE & 7HEol A

9,]

a

A A

L

x e

T8

e

st o A

oW

o

ﬁ(:)]

uhef o]

pi
p—

o}, webA Table 2004 X2
ZuabeEe 5. 0mm/day ZH o] ¢

AA

)

2~
nn
i

O

¢+
o

o

‘mo

o

wo i

%

+FE

At

I+P-0

ElH Aot} Figure 9

il

il

o)
o
A

o

—_—

S

Table 2. Evapotranspiration rate in retention pond

(Year 2001).
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Figure 9. Water level varivation in retention pond Figure 10. Water level varivation in retention pond
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Figure 11. Water level varivation in retention pond Figure 12. Water level varivation in retention pond

(2001. 8. 11-9. 1)
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Table 3. Water balance in retention pond (year 2000)

(2001. 9. 22-10. 13)
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Storm Volume(m’) Peak Discharge(m’/sec) Time to Peak(min)
Event | inflow | outflow A % inflow | outflow % inflow | outflow

1 93.7 69.72 23.98 26 0.0044 0.0039 11 1:23 | 11:24

2 30.3 23.27 7.03 23 0.0161 0.0113 30 07 :17 | 07 - 18

3 41.1 30.19 1091 27 0.0067 0.0059 12 18:06 | 18:07
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Table 4. Water balance in retention pond (year 2001)

Storm Volume(m') Peak Discharge(m’/sec) Time to Peak(min)
Event | inflow | outflow A % inflow | outflow % inflow | outflow A

1 25.79 24.11 1.68 6.5 0.0032 0.0030 6.7 | 03:45 | 03:55 10
2 5.06 5.19 -0.13 -2.6 0.00025 0.00026 -40 | 01:50 | 01:55 5
3 18.31 18.60 -0.29 -1.6 0.0028 0.0026 7.1 | 20:33 | 20:36 3
4 8.68 7.72 0.96 11.1 0.00594 0.00437 264 | 22:36 | 22:39 3
5 34.35 41.61 -7.26 -21.1 0.00858 0.01135 |-323 | 02:21 | 02:24 3
6 10.20 9.74 0.46 4.5 0.00665 0.00545 18.0 11 :27 11 :33 6
7 19.15 17.52 1.63 8.5 0.00329 | 0.00335 -1.8 | 16 : 33 16 : 36 3
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Table 5. Water balance in infiltration pond (2000~2001)

Storm Volume(m’) Peak Flow(m3/sec) Time to Peak(min)
Year Event | inflow | outflow A % inflow | outflow % inflow | outflow | A
1 69.72 56.86 | 12.86 18 0.0039 0.0038 3 [ 11:24| 11:25 1
2000 2 23.27 18.46 4.81 21 0.0113 0.0097 14 | 07:20| 07 :21 1
3 30.19 16.47 | 13.72 45 0.0059 0.0047 20 | 18:09 | 18:10 1
1 24.11 - 24.11 100 0.0030 - 100 | 03 :55 - -
2 5.19 - 5.19 | 100 | 0.00026 - 100 | 01:55 - -
3 18.60 345 | 15.15 | 815 0.0026 | 0.00134 | 48.5 |20:36 | 20:36 0
2001 4 7.72 1.65 6.07 | 78.6 |0.00437 | 0.00176 | 59.7 |22:39 | 22 :42 3
5 41.61 2725 | 1436 | 345 |0.01135 0.0089 | 21.6 | 02:24 | 02 :24 0
6 9.74 1.45 829 | 85.1 |0.00545 | 0.00168 | 69.2 | 11:33 | 11:36 3
7 17.52 0.74 | 16.78 | 95.8 |0.00335 | 0.00080 | 76.1 | 16:36 | 16 :39 3
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Figure 14. Discharge curve(2001. 6. 29 21 : 39)
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Table 6. Water quality of retention pond(2001.9.1.12 : 30-13 : 00)

BOD
(mg/ 2)

5

5.00

T-P
(mg/ £)
no detected|

T-N
(mg/ £)

0.54

0.52

0.41

0.37

DO
(mg/ Z)

52

52

5.4

5.27

SsS
(mg/ £)

8.67

CoD
(mg/ 2)

6.00

8.21

8.21

8.30

8.24

Temperature

(C)

26.6

26.3

259

26.27

Item

Location

Average

*Location : From upstream to downstream.

:15-14 : 00)

Table 7. Water quality of retention pond(2001.10.13. 13

BOD
(mg/ £)

4

3.33

T-P
(mg/ ¢)
no detected|

T-N
(mg/ ?)

0.45

0.45

0.40

0.33

DO
(mg/ £)

6.9

7.7

7.5

7.37

SS
(mg/ £)

6.00

CoD
(mg/ £)

4.00

8.22

8.23

8.25

8.23

Temperature

()

16.2

15.9

15.7

15.93

Item

Location

Average

*Location : From upstream to downstream.
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