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ABSTRACT : This study was conducted as a basic research to create a sound and vital ecological environment in the city compared
to the appearance characteristics of Gap stream(G-stream), which are the main stream of Banseok stream(B-stream), by analyzing the
characteristics of waterbirds, including Wild Spot-billed Duck (S-Duck), that live in B-stream built as ecological stream. The waterbird
survey was conducted by the line census for 3.2km, Jukdong-bridge to Jamiseon-bridge, from January to August 2018. The analysis
of the survey was conducted with Relative species density(RD) of the emerging waterbird species, the Species diversity and Density
Per Unit area for 100m*(DPU).

The waterbird survey results of B-stream was conducted 65 times. The five types of water birds that appeared during the survey were
Spot-billed Duck(4nas poecilorhyncha), Teal(Anas crecca), Little Egret(Egretta garzetta), Great Egret(Egretta alba), and Grey
Heron(4rdea cinerea).

As a result, for S-Duck at B-stream, RD was 89.9%, monthly species diversity was simple as 0.3801 in January, 0.5943 in February
and 0.3501 in August. The DPU of the S-Duck was 0.165/100m’ in the B-Stream survey section which was 4.9 times higher than
the main stream section, G-stream.

The non-freezing zone of the city’s small stream is expected to play an important role as a winter stop for wild birds such as
S-Duck during the freezing period of the huge stream. For this reason, considering the ecological characteristics of wild waterbirds
such as S-Duck when creating ecological stream, a: space and linear selection of waterways which can minimize the impact of natural
enemy and increasing the number of walkers, b: management water-friendly plants in the low flow channel, c: arrangement
walking-bicycle road will be necessary.
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Figure 1. Map of research area

Table 1. Classification of Banseok stream waterbirds investigation zone

. Distance Low flow revetment Main Facilities
Survey section name
(m) Left bank Right bank Left bank Right bank
JDG - HGG 1,005 CSM, CAP CSM, CAP NF, DH, UP, SA MS, NF, UP
AC, NF, UP,
HGG - 12G 1,144 CSM, CAP, WFR CSM, CAP UP, MS, NF, AC
DH, NF, SA
12G - IMG 1,075 CSM, CAP CSM, CAP MS, AC, NF, NV NV, NF, UP, AC

WER :
DH :
UP :

CSM : Crushed Stone Masonry,
AC : Apartment Complex,
NF : Neighborhood Facilities,
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- Bed pitching, Low flow revetment method -

(a) Cast iron Assembling Panel block (b) Crushed Stone Masonry(CSM) (¢) Wood flooded Frame Revetment
method(CAP) - Vegetation low flow method(WFR)

revetment method -

- Vegetation low flow revetment method -

Figure 2. Main engineering methods and materials applied to the construction of the Banseok ecological stream
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Figure 3. Investigation piont of a water birds
at the Banseok stream
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Table 2. Average temperature data for ten days in Jan.
to Aug. 2018 at Daejeon observatory
Classi- Av. Temp.(°C) Max. Min.
feation Temp.(°C) Temp.(°C)
Ob. Av. Ob. | Av. Ob. | Av.
F -1.5 -1.2 2.5 3.9 -5.0 |-5.8
Jan. | M -0.2 -0.7 4.8 4.1 45 |-49
L -5.5 -1.1 0.0 39 | -10.1 |-5.6
F 4.2 -0.3 1.9 5.1 9.7 |-5.0
Feb. | M 0.1 1.5 5.6 7.1 48 |-3.6
L 39 3.6 102 | 93 -1.9 |-14
F 5.5 43 11.7 | 10.1 04 |-0.8
Mar. | M 9.5 6.9 152 | 132 | 3.9 1.1
L 11.0 8.1 17.6 14.2 4.9 2.4
F 12.4 10.9 17.8 17.1 7.0 5.0
Apr. | M 13.5 133 | 207 | 197 | 67 |73
L 15.8 147 | 22,6 | 209 | 9.6 | 87
F 17.0 17.3 225 | 234 12.1 |11.5
May | M 199 | 17.7 | 248 | 235 | 155 |123
L 20.6 | 195 | 267 | 254 | 145 |14.0
F 23.4 214 29.6 | 27.1 18.0 |16.1
Jun. | M | 225 | 22,6 | 27.6 | 279 | 18.0 |17.8
L 250 | 23.1 | 302 | 273 | 205 |19.6
F 237 | 241 | 27.1 | 28.0 | 20.7 |20.9
Jul. | M | 29.1 | 247 | 33.6 | 28.7 | 25.1 |21.5
L 30.7 | 262 | 36.1 | 304 | 26.1 |229
F 31.6 | 26.6 | 36.7 | 31.1 | 27.3 |232
Aug. | M 30.0 | 262 | 347 | 304 | 269 |23.0
L 259 | 243 | 293 | 285 | 232 |21.0
Av. 150 | 139 | 204 | 192 | 102 | 9.2
SD. 11.8 102 | 11.6 | 9.8 122 |10.7
Max. 31.6 | 26.6 | 36.7 | 31.1 | 27.3 |232
Min. 5.5 -1.2 0 39 | -10.1 |-5.8
(F: First 10 days of a month, M: Middle 10 days of
month, L: Last 10 days of month)
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Table 3. Status of waterbirds that appeared in the Banseok stream during the survey period

(Unit: head)

Classi- Days Spot-billed Duck Teal Little Egret Great Egret Grey Heron Tot
fication Sub Tot. Av. Sub Tot. Av. Sub Tot. Av. Sub Tot. | Av. | Sub Tot. | Av.

F 6 58 9.7 1 0.2 5 0.8 64

Jan. M 7 70 10 3 0.4 4 0.6 77

L 3 43 14.3 2 0.7 1 0.3 1 03| 47

F 3 36 12 3 0.5 3 0.5 42

Feb. | M 3 27 9 5 1.7 2 07| 34

L 3 8 2.7 1 0.3 9

F 3 6 2 6

Mar. | M 2 2 1 2

L 2 6 3 6

F 3 5 1.7 5

Apr. | M 1 2 2 2

L 1 3 3 3

F 1 6 6 6

May | M 1 0 0 0

L 1 2 2 2

F 3 2 0.7 1 0.3 3

Jun. M 3 0 0 1 0.3 1

L 2 0 0 0

F 3 0 0 0

Jul. M 1 6 6 6

L 2 4 2 4

F 3 3 1 1 0.3 4

Aug. | M 4 16 4 1 0.2 1 02| 18

L 4 24 6 1 0.2 25

Tot 65 329 15 15 2 5 366

RD(%) 89.9 4.1 4.1 0.5 1.4
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Figure 4. Number of waterbirds that appeared at the Banseok stream in 2018

(Outline: Total number of waterbirds , Filled part: The number of Spot-billed Duck)
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Table 4. Comparison with monthly waterbirds observations and Lee et al.(2003) research

(Unit: head)

Waterbird name Stream Jan. Feb. Mar. Apr. May Jun. Jul Aug Tot.
Spot-billed Duck Gab 14 38 23 9 4 4 10 13 115
Banseok 11 8 2 2 3 0 2 4 32
Teal Gab 391 380 179 20 0 0 0 0 970
Banseok - 1 0 0 0 0 0 0 1
Little Egret Gab 70 12 1 6 5 24 79 116 313
Banseok 1 - 0 0 0 - 0 0 1
Great Egret Gab 5 3 1 2 8 8 12 15 54
Banseok 0 0 0 0 0 0 0 1 1
Grey Heron Gab 3 5 2 3 36 19 25 33 126
Banseok 0 - 0 0 0 0 0 1 1
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Table 5. Relationship between average spot-billed ducks
observation for ten days and average temperature
for ten days

Classification Coefficient Constant R?
Av. Temp. -0.959 8.498 0.937
Max. Temp. -0.913 13.512 0.949
Min. Temp. -0.998 3.633 0.896
(head)
16
1 ¢
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Figure 5. Relationship between average spot-billed ducks observation for ten days and average temperature for ten days
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Table 6. Each survey section and monthly appearance of spot-billed ducks at Banseok stream

(Unit: head)

Survey section Mon. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. T
ot.
name Days 16 9 7 5 3 8 6 11
JDG - HGG 31 15 4 8 1 1 8 13 81 24.6%
HGG - JSG 45 25 2 0 7 1 0 15 95 28.9%
JSG - IMG 95 31 8 2 0 0 2 15 153 46.5%
171 71 14 10 8 2 10 43
Total 329
52.0% 21.6% 4.3% 3.0% 2.4% 0.6% 3.0% 13.1%

59} 23 AAAG(Coefficient of determination) RS
0.896~0.949% T=9] 5042 HATHNa, 2019).

v €, AHE S84

Az ok AWA # - 99 FAAES sk
AR W BAl ZARIES Table 13 o] S50l
(IDG)-3F711 2HGG) 7Y, 3711 3(HGG)-AF22(J2G) T
7k, AZE20(12G)-A A D (IMG) T2 RS AL 1
Aol H9HEA AT e 9, AHE
4L Table 63} 2T AFE S W
T2 AR Sko] giFE WA%7FHolr
AAEA] ZatTh
ZAF 713bE WA A Ede s e S5
329uigol 1€ell= 171w, 2€dl= 71vlElE &
ZAb B E o] 73.6%0)a 3YRE SEAE
9 2~prig|E HA 8 FwEdET el 0.6%~

A

13.1% ot ZARRPE SUEE R A2
JSG)AIA A A IMG) T1H He2

A Al 3w
29]46.5%5 HIT, 199 SHEL 55.6%= HIY
(Park, 2019).

M
rol
o

[0 M me ox

2 FdE ol#e FA2 Park et al(2017a), Kim et
al.(2010), Kim et al.(2006), Lee et al.(2003) 52| <72
o} Hitdth 957] EA v EAVERSEdS ok
Z7Fo] d5AR Fa% 9FTs ke ZoE dAdHy
et 2A4A ol g AT e o A 54
st MRS A St ok & Z1o]THNa, 2019).

o MAHS e AHTes]e dwudw

IRt kv

=

Lee et al.(2003)
el A EeEe ¢
Aok e vhdn-giyg
Akmo|1 AFREL
100mZ 22 340,000m* 0]tk WM FAREZES
AE7} 3.224km, AGFEZEL emE FHAL 19,344m’
olth. W Foele Beudd UsEs A3)oE T3}t
Atk

Lee et al.(2003)9] A< 4 72 3AwEAFoE
4 A9uA T UEe} v 2ARE A e
FH AT Ux 9 99 HE-S Table 73 Zth
eHAT Fxr) 0.034v12)/100m?, HE

ot
Y
offt o

Lo o

¢
o

XA AA GHAY D=7} 0.1657H/100m*E A
cholH A H| &2 4890|t}h 1¥€9] wkAHs) 733

H|go] 13.812 A 4.899

Table 7. Comparison of monthly density per unit area(100m’) at Gab stream and Banseok stream

(Unit: head/100m?)

Stream name Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Tot.
Gab
@ 0.004 0.011 0.007 0.003 0.001 0.001 0.003 0.004 0.034
a
Banseok
®) 0.057 0.041 0.010 0.010 0.016 0.000 0.010 0.021 0.165
b/a 13.81 3.70 1.53 3.91 13.18 0.00 3.52 5.41 4.89
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