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Study on the Influence of Waterbirds Distribution According to the Restoration
of Intertidal Zone'
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ABSTRACT

In this study, the bird fauna of Sihwa Lake in Gyeonggi Province were investigated from 2009 to 2014 to
identify the effect of the restored intertidal zone on bird community. Based upon the analysis of the habitat status
and distribution change of water birds in the intertidal zone, the following conclusions were obtained. The
number of water bird individuals increased by approx. 40 thousand after the restoration. Most of water bird
species increased, but diving ducks decreased. Analysis of the number of individuals of water birds before and
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after the intertidal zone restoration showed that there was a significant increase in the number of shorebird

individuals. There is a habitat use pattern change in the southern tideland intertidal zone that includes the largest

area of widened intertidal zone and the inland waters of the intertidal zone. This is related to the change of

benthic ecosystem which is the food source of birds. The benthic ecosystem in restoring Sihwa Lake has been

stabilized with a decrease in opportunistic species and consistent increase in equilibrium species that are

sensitive to pollution. As a result, the environmental conditions for shorebirds have been improved. The

restoration of intertidal zone affected the habitat use and distribution patterns of water birds in a short period

of time. Compared to before restoration, all the water birds now use the wide area of the intertidal zone with

no partiality and it is confirmed that the restoration greatly affected the distribution of shorebirds and swan &

geese. This study was conduced to identify the effects of an artificial restoration of intertidal zone due to tidal

power generation of bird species. In terms of maintaining and improving biodiversity, the intertidal zone

restoration was recognized to be important and still shows positive results. This study is expected to provide

a direction when an alternative is required to maintain and improve biodiversity in a similar situation in the

future.
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Table 1. Classification of the survey points in the
intertidal zone of Sihwa Lake

No. Survey point
1 Reed Wetland Park Intertidal(P1)
2 Upstream Intertidal(P2)
3 South Reclaimed Intertidal(P3)
4 Sihwa Lake Inland water Intertidal(P4)
5 North Reclaimed Intertidal(P5)
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Figure 1. Range of survey area in the intertidal zone
of Sihwa Lake
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Table 2. Tidal level fluctuations of Sihwa Lake from
2010 to 2013

Tidal Tidal

Date height(m) Date height(m)
2010-01-03 12 2011-06-15 22
2010-02-04 1.6 2012-04-30 1.6
2010-02-20 2.0 2012-06-01 24
2010-04-09 22 2012-06-17 2.0
2010-04-25 23 2012-10-07 -1.0
2010-10-18 14 2013-04-17 A1
2011-01-06 2.0 2013-05-11 25
2011-03-11 17 2013-06-04 1.9
2011-04-12 15 2013-07-02 15
2011-05-14 13
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Table 3. Changes of the area of the intertidal zone in
Sihwa Lake over time

Year Area of Issue
intertidal(km)
Three years before the completion
1991 15.2 of construction for Sihwa dyke
2010 5.6 Period on operation of sluice gate
2013 203 After operation of Sihwa tidal
power plant
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Table 4. Analysis of the number of individuals of water
birds before and after the intertidal zone

restoration
) . Mean(SD)
Birds group

before after Z p -value
3,842 6,697

Co (2.815) (904) -1.091 0.275
2,560 4,254

He (340) (270) -0.866 0.386
34 84

S -1.549 0.121
P “) (40)
3,044 3,652

Sg (699) (2.220) -0.104 0.917
32,972 51,284

Da (5.827) (6,157) -0.958 0.338
. 29,524 13,972

Di (23.889) (9,694) -0.160 0.873

6,249 11,244 =

Sh (7.291) (5.268) -2.795 0.005
5,237 6,333

Gu (375) (606) -0.577 0.564

*Co: Cormorants(Great cormorant), He: Herons, Sp: Spoonbills,

Sg: Swan&Geese, Da: Dabbling ducks, Di:
Sh: Shorebirds, Gu: Gulls, ** = p < 0.01
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Table 5. Analysis of the number of individuals of shorebirds in each study site in the intertidal zone during spring

and autumn
S Individuals(SD)
p(l)lirr\]/;})l Spring Autumn
Before After Z p -value Before After Z p -value
32 31 5 12
P1 -0.410 0.682 -0.939 0.348
(M (6) () 2
104 146 17 321
P2 -0.251 0.802 -0.550 0.583
(16) (23) “ (62)
304 8,346 3 78 "
P3 (30) (2.199) -0.918 0.359 1 (10) -2.267 0.023
997 12,252 78 835 -
P4 (173) (3.063) -0.180 0.857 (13) (88) -2.861 0.004
15,149 3,292 18 66
P5 (3.922) (822) -1.390 0.165 @) ©) -1.398 0.162

=p < 005, ** =p < 0.01
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Table 6. Comparison of changes in the extent of core habitat by bird group before and after the restoration in Sihwa Lake

MCP (k) KDE(kr)
Species Before After

Before After 90% 70% 50% 90% 70% 50%
Cormorants 76.6 77.0 151.7 86.0 512 146.1 878 534
Herons 74.6 86.7 131.6 73.9 44.8 138.6 82.6 495
Spoonbills 25.1 732 147.3 78.2 402 166.0 88.4 472
Swans&Geese 27.0 48.8 106.6 543 30.4 158.5 90.9 52.5
Dabbling ducks 734 84.3 130.6 725 435 137.7 80.6 48.8
Diving ducks 66.7 76.2 101.8 50.2 26.7 115.5 61.0 30.8
Shorebirds 56.7 58.2 125.8 65.5 34.9 132.5 75.3 43.6
Gulls 76.1 86.1 128.1 722 42 129.8 78.9 472
Total 79.7 89.1 117.7 63.5 37.2 121.7 72.1 43.1

Legend

N

Figure 2. All birds home range(Dotted line is MCP and Contours represent 90, 70, 50% from

respectively) of before(left) and after(right) restoration

outside line,
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Figure 3. Cormorants home range(Dotted line is MCP and Contours represent 90, 70, 50% from outside line,
respectively) of before(left) and after(right) restoration
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Figure 4. Herons home range(Dotted line is MCP and Contours represent 90, 70, 50% from outside line,
respectively) of before(left) and after(right) restoration

Figure 5. Spoonbills home range(Dotted line is MCP and Contours represent 90, 70, 50% from outside line,
respectively) of before(left) and after(right) restoration
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Figure 6. Swan&Geese home range(Dotted line is MCP and Contours represent 90, 70, 50% from outside line,
respectively) of before(left) and after(right) restoration

Lepond Legend
b + Fom N & Fom
e COmer
A KDE 0% A [ e
[ o s .o s
¢ 2% N 0Hm | o s o 2% N o%m | o sox

Figure 7. Dabbling ducks home range(Dotted line is MCP and Contours represent 90, 70, 50% from outside line,
respectively) of before(left) and after(right) restoration

Figure 8. Diving ducks home range(Dotted line is MCP and Contours represent 90, 70, 50% from outside line,
respectively) of before(left) and after(right) restoration
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Figure 9. Shorebirds home range(Dotted line is MCP and Contours represent 90, 70, 50% from outside line,
respectively) of before(left) and after(right) restoration
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Figure 10. Gulls home range(Dotted line is MCP and Contours represent 90, 70, 50% from outside line, respectively)

of before(left) and after(right) restoration
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o A4 R AL gRE 13moly FAcha
5tl o H (Hong, 2012), & AF+ATo A= 270 &8 -
10-2.0m2 §A3499 29 A9 243A0] Hek 44
oﬂ ?5-1161—6‘]— §]—7ﬂ o Zﬂ-l—tﬂ- o7 A]—EQE‘— H]—L’ UL‘]]{E]
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T dAPEol 9SS A A stel(Millard and Evans,
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0] =2 Fo|t}(Newman and Lindsey, 2011). tj& 7+ %+
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