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Abstract : The endangered species, The Red-crowned Crane and the White-naped Crane are
vulnerable species to the disturbance for human beings. We examined the importance of CCZ for
the cranes by comparing the crane’s density in some CCZ-released areas, which are cranes’ wintering
site in Cheorwon. We also assessed influence of disturbance such as construction and greenhouses
on core habitats of cranes. Our study results suggested that the construction and reclamation in the
CCZ shrunk core habitat area while increasing core area of far from the construction and reclamation

area. The CCZ has been set since March, 2011 and the number of greenhouse has rapidly increased
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after 2012. As the number and size of greenhouse in the area where designation of CCZ was

cancelled increased, foraging area of cranes diminished. Although the area where designation of

CCZ was cancelled seemed to have more human disturbance than CCZ, the foraging density of

cranes did not decline and even that of white-naped cranes increased. This could be the influence

of artificial food supply at their roosting site. In conclusion, if the area of CCZ decline continuously

in the future, density of cranes would decrease.

Keywords : Crane Species, Construction Impact, Feeding flock density, Habitat disturbance,

Greenhouse construction effect
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Figure 1. Map of the study area. The map contains the newly released area from CCZ and construction area from 2009 to 2014.
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Figure 2. Distribution of the Red-crowned Crane’s KDE value and construction area before (A) and after (B) 2012.
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Figure 3. Distribution of the White-naped Crane’s KDE value and construction area before (A) and after (B) January 2012.
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Table 1. Extent and ratio of the core area between adjacent and remote area from construction area before and after 2012
in Cheorwon, Korea

Extent of the Core Area (/ha)® )
2009 - 2012 2012 -2014 Total Season Ratio
Species® KDE# ) -
. . . Adjacent/ | Remote /
Adjacent | Remote | Adjacent | Remote | Adjacent | Remote Total Total
1,026 2,400 347 573
833 1,232 628 352
>90%
618
355
n 2 2 2 4 4 6 - -
Total
RCC area 1,859 3,632 975 1,898 2,834 5,529 33.9% 66.1%
9,489 5,252 3,332 1,469
1,161 373 4,703
>75%
3,093 1,584 3,691
2,679
n 1 3 3 4 4 7 - -
Total
area 9,489 9,505 5,288 12,542 14,777 22,047 40.1% 59.9%
1,475 169 454
359 368
>90% 255 5,930
106
1,220
n - 1 3 5 3 6 - -
Total
WNC area - 1,475 783 8,078 783 9,553 7.6% 92.4%
1,366 3,968 1,614 25,161
1,777 1,120
>75%
798
1,482
n 1 2 4 1 5 3 - -
Total
area 1,366 5,745 5,014 25,161 6,381 30,906 17.1% 82.9%

$ RCC: Red-crowned Crane, WNC: White-naped Crane
# KDE: Estimated kernel density by 250m cell size which density estimation range is S00m
@ Adjacent: >1km from the construction area, Remote: < 1km from the construction area

Table 2. Change of the average density (KDE: Kernel Density Estimation) of the Red-crowned Crane and the White-naped
Crane in area where CCZ was released before and after January 2012

Species Wintering Season NS(n) Mean S.D i df P
R 2009-2011 80(80 3.57 1.87
Red-crowned (80) 183 79 0.07
Crane 2012-2014 80(59) 3.15 3.19
ite- 2009-2011 80(80 7.36 531
White-naped (80) 1173 79 <0.001
Crane 2012-2014 80(80) 10.21 5.86

$: The sample size of the cells above 0.5 KDE is indicated in parenthesis

#: Paired t-test
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(A)

Legend

® Roosting Site
D Newly Released CCZ
[ construction 2009-2012

A RCC KDE Value
A [Jo-22. 10%
B 2.3 - 5.4, 25%
Bllss5-11. 50%
akv |l 2-16 75%
| | 1 Bl 720 9%

(B)

Legend
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[ 24- 56, 25%
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) 1 . | ) ] s 20 90%

Figure 4. Change of the core area in the Red-crowned Crane before (A) and after (B) released from the CCZ.
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(A)

Legend

® Roosting Site
D Newly Released CCZ
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RCC KDE Value
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(B)

Legend
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WNC KDE Value
0-29, 10%
B s-7.4. 25%
B 75 - 15.50%

16 - 22, 75%
23 -27, 90%

Figure 5. Change of the core area in the White-naped Crane before (A) and after (B) released from the CCZ.



53 Yol - g - R - el - A3 - GIA - TR - 071 / MAIR] et 5 RIZIISHIXI s ofot FRolet MTR0Q] AYAAR| Hat 309

2. UZRISHXIF| shxlofl 2ot HMMAX] St

IS AA Y A A2 A4 A4]17] st
RIS A A G A] BiAIE A=) A& 4
S FRUF AAYETL g4 Ao R AAE A
gk, S o] fof = R u| o] AAUE=T} ZFAE}A]
gtth(Figure 4, 5, Table 2), stAIRF FF0]9] 4
% KDE "% 0.5km? H]¥kQl 4-7to] F7kste] Al4]
HA o] Zragt 2 0 2 b th(Figure 4, Table 2),
W )] - 25]8 A4lo] Frteke G

—

< HlH(Figure 5, Table 2), ATHA 0 & F3u0]9]
735 WZRIFAA A 9] SA = Qlste] P e
RO g 4= 9oirt

(A)

(B)

o Legend
2 . Bl New Greenhouse
- -‘ : % ‘:l Greenhouse before 2012
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15 3 6 KM
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2) WZRIGAIA G a4 & v dehe-A W o] st

A A oAl v dsh-20] A-LE 20124 o] %
A F7rstaem (Figure 6), 53], RITH1 FA|A]
Aol A sfAlEl A AefA Wol YebdtH(Figure 7).
AR A 9G] vidale-A AAHAL2 20124 o] A
L 73070 9 (250 % 250m) ol A 2014 of| = 1,115
| o7 Lot on(Figure 6, Table 2), H]E3}
L0l WX 32+0,24/km? (mean +standard
error)ollA 7.5+0,35/km’= 28l o4 43| F7}st
Act(Paired t—test, t=—22.17, df=1348, p<0.001,
Table 3). E3F 7§ vdoh-A T 9] 7R E A
Aol A 1,313,0+89,3m’ 0l A 1730,1+89,3m’ 7
A Ao g epgtht=—2.892, df=511, p0.01). &
8] WIS A oA BljA| g Ao vdspp-A

Legend
I New Greenhouse
\: Greenhouse before 2012
KDE After 2012

Figure 6. Change of the greenhouse density distribution before (A) and after January 2012 (B).
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Figure 7. Change of the greenhouse density distribution in area before (A) and after released from the CCZ in January
2012 (B).



8- YUY - de - 7SS gl 2 - ol - TR 071 / MAR| w2t 3 RIZIQISHRIS sl 0] O3t FR0/2 HER0|Q| AHUMAR| HEt 311

Table 3. Differences of the greenhouse density and size of the each greenhouse between area where CCZ was released

and total survey area

Dens.ity and . Before 2012 After 2012 ; i p
size n’ Mean SE n' Mean SE
Greenhouse All Area 1,349(730) 32 024 | 1,349(1,115)| 7.5 035 | -22.17 | 1348 | <0.001
Density* Released Area | 80(61) 44 0.6 80(78) 142 1.6 -7.098 | 79 <0.001
Size of each All Area 253 1,313.0 89.3 260 1,730.1 1126 | -2.892 | 511 <0.01
greenhouse | Released Area 15 1,1294 | 2674 33 24619 | 4559 | -2.521 | 455 | <0.05

$ : The number of grid that greenhouse constructed above zero density presents in parenthesis

# : Paired t-test

TFFHEE 1,129, 4+ 267 4mPol| A 2,461,9+455 9m’E
(HH2ZF 50 % 50m) 5 ¥ o] ZA| A= 3lcHTable
2; t=—2.521, df=45.5, p<0.05).
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