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Abstract : If the Nakdong River estuary is to be sustainable, land use management practices need
to consider bird habitat requirements, especially given that the area serves as an important migratory
bird sanctuary. In this study, bird habitats found in the Nakdong River estuary were classified into
11 different types including Phragmites australiss, mud flat, farmland, open surface in freshwater,
sand bar, riparian forest, Scirpus planiculmis, waterway, construction, grasslands, and open surface

in sea or brackish water. Taking into consideration the regional characteristics, habitat properties,
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and landscape indices, a total of 12 study sites were analyzed. Mud flat, construction, farmland, and

P. australis account for 80% of the total land area. The high area ratio of construction and farmland

to other types of habitat revealed a high amount of historical human activity and intervention in

the area. Both patch numbers as well as patch density were high in West Nakdong River, Samrak

Waterfront, Maekdo River, and Daejeo Floodgate, with these areas showing the greatest

fragmentation as well. Total numbers of species and individuals had a positive correlation with the

area and the number of habitat types. Findings suggest that protecting the habitat area, especially

in S. planiculmis, is the most important factor for bird habitat management and that future

development could result in habitat loss, having a profoundly adverse impact on bird populations.

Therefore, it is important that the total area should be carefully protected by land use regulations in

order to ensure that the Nakdong River estuary maintains its functional integrity as a migratory

bird sanctuary.

Keywords : landscape index, bird habitat, type classification, habitat fragmentation, Scirpus planiculmis
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Figure 1. Major bird habitats and observation regions in the Nakdong river estuary(BMC, 2011). A: Eulsukdo, B: llungdo,
C: Yeomak Waterfront, D: Maekdo River. E: Daejeo Floodgate, F: West Nakdong River, G: Sinja - Jangjado,
H: Baekhap - Doyodeung, I: Myungji, J: Mangeummuri deung, K: Jinwoodo, L: Samrak Waterfront
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Table 1. Bird properties(2003-2011) observed at the survey regions in the Nakdong river estuary

Cumulative | Cumulative | Species | Numberof | Bird
Survey Region | Number of | Number of | Diversity | Species/Area | Density Dominant Species(%)
Species | Individuals | Index (No/ha) (No/ha)
Anas platyrhnchos(18.54), Larus crassirostris
Eulsukdo(A) 171 151,381 3.11 0.17 154 (14.95), Anas poecillorhyncha(9.59)
Aythya ferina(15.38), Fulica atra(11.11),
Ilungdo(B) 124 63,355 3.05 0.28 145 Anas poecillorhyncha(10.76)
Yeomak Anser fabalis(22.31), Anas platyrhnchos(18.82),
Waterfront(C) 115 32230 278 027 7 Anas poecillorhyncha(16.82)
Maekdo Anas clypeata(32.54), Fulica atra(20.34),
River(D) 77 28,498 243 0.23 8 Anas poecilorhyncha(7.90)
Dagejeo Anas platyrhnchos(24.73), Anser fabalis(19.06),
Floodgate(E) 101 2182 ) 252 026 1331 s poecillorhyncha(13.04), Fulica atra(10.38)
West Nakdong Anas platyrhnchos(25.98),
River(F) 141 198,886 294 011 159 Anas poecillorhyncha(10.21), Anas acuta(7.10)
Sinja - Jangjado Anas platyrhnchos(13.03),
Q) 13 71,189 303 0.12 76 Calidris alpina(12.04), Larus argentatus(11.14)
Backhan - Sterna albifrons(16.92), Anas platyrhnchos
D ac i ap q 116 150,445 291 0.17 226 (11.99), Larus crassirostris(8.51),
oyodeung(H) Calidris alpina(7.44)
. Anas platyrhnchos(25.17), Anser fabalis(13.44),
Myungji(I) 123 208,601 2.60 0.18 301 “Anas poecillorhyncha(10.21)
Manee - Larus crassirostris(16.99), Anas platyrhnchos
dfun ) 84 84,620 2.80 0.26 270 (11.89), Cygnus cygnus(11.71),
g Larus argentatus(7.72)
. Larus crassirostris(16.01), Tadorna
Jinwoodo(K) %0 17,775 | 292 0.17 34 tadorna(14.36), Anas falcata(12.61)
Samrak Anser fabalis(24.74), Anas platyrhnchos(10.21),
Waterfront(L) 121 44,892 285 026 %8 Anas poecillorhyncha(8.13), Fulica atra(7.52)
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Figure 2. Area composition of 11 habitats in the observed regions and area distribution of major habitat type in the Nakdong

river estuary
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Table 2. Properties of landscape indices in the Nakdong river estuary

Survey Region ArTotal Patch A;,’:tr:fe Dll ?:g:y Habitat | Habitat | Habitat | Total Dziffty
ea(ha) | Number Area(m?)' | (Norkm?) Richness | Diversity | Evenness | Edge(m) (1/m)’
Eulsukdo(A) 982.7 185 53,120 18.83 0.50 0.65 0.30 162,010 164.9
[lungdo(B) 436.1 83 52,543 19.03 0.33 0.97 0.54 44,290 101.6
Yeomak Waterfront(C) 4277 149 28,708 34.83 0.26 1.29 0.80 84,268 | 197.0
Maekdo River(D) 3355 521 6,439 | 155.29 0.27 1.24 0.77 138,825 | 4138
Daejeo Floodgate(E) 391.3 294 13,309 75.14 0.33 1.40 0.78 | 142,402 | 363.9
West Nakdong River(F) 1249.6 951 13,140 76.11 043 1.48 0.71 300,203 240.2
Sinja - Jangjado(G) 935.9 45 207,985 481 0.25 1.20 0.75 83,469 89.2
Baekhap - Doyodeung(H) 666.2 54 123,374 8.11 0.38 1.17 0.60 86,595 | 130.0
Myungji(I) 693.4 80 86,680 11.54 0.38 1.24 0.64 115,580 166.7
Mangeummuri deung(J) 313.8 22 142,633 7.01 0.27 1.17 0.72 39,631 | 1263
Jinwoodo(K) 5294 13 407,234 2.46 0.45 1.33 0.64 53,694 101.4
Samrak Waterfront(L) 458.6 404 11,352 88.09 0.26 1.45 0.90 246,586 | 537.7

' Average patch area=Total area(m’)/Patch number, *Edge density=Total Edge(m)/Total area(m’)
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Table 3. Results of correlation analysis showing habitat properties and landscape indices with higher than 95% of significance

Properties Positive Correlation Negative Correlation
Total Species Habitat Type Number*, Total Area*, Land Area(A)*, Water Area(A)*,
P Grassland(A)*, Grassland(TAR)*, Grassland(LAR)*, TIN*, SD*, HE*
Number(TSN) S ;
Calidris alpina*
Total Individual " " " £ T .
Number(TIN) Total Area*, Land Area(A)*, Water Area(A)*, TSN*, Bird Density
Species Water Area*, Phragmites(A)*, Phragmites(LAR)*, Grassland(LAR)*, | Patch Density*, Farmland(TAR)¥,
Diversity(SD) | TSN* Farmland(LAR)*
Habitat Habitat Type Number *, Grassland(A)*, Grassland(TAR)*, HE*
Richness(HR) | Grassland(LAR)*, TIN, Land Area(A)*, TSN*
Habitat " Grassland(A)*, Grassland(TAR)*,
Diversity(HD) Land Area(A) Grassland(LAR)*
Habitat " " " " Grassland(A)*, Grassland(TAR)*,
Eveness(HE) HD*, Waterway(TAR)*, Farmland*(TAR), Farmland(LAR) Grassland(LAR)*, HR*, TIN*, SD*
Phragmites(A) | Phragmites(TAR)*, Phragmites(LAR)*
. Tidal Flat(A) 3 Smrpus(TAR) , Tidal F lat(TAR) s Sczrpus(LAR) , Tidal Freshwater(TAR)*, Construction(TAR)*,
Scirpus(A) | Flat(LAR)*, Bird Density*, Cygnus columbianus*, Anser fabalis*, Construction(LARY*, Fulica artra
Calidris alpina®, Sea/Brackish(TAR)* ’

*(p<0.05). A: Area, TAR: Total Area Ratio, LAR: Land Area Ratio

(/)VI\

2 A

= 2APEA (r=0.75, p<0.001)¥} T3t U=
AR 8 42(r=0.65, p=0.029)2} F<] AHHAE
olEglen, T 7l & $42=0.649, p=0.031),
AFHZA =0,70, p=0,016), 2L %= (r=0,695, p=0,017)
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