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Abstract

For the Han-river estuary and DMZ where white-naped crane (Grus vipio; endangered
migratory bird) stopover or spend winter, the habitat composition and the habitat use pattern
of white-naped crane were analyzed with the position data obtained by the satellite tracking
method. By the use of geographic information system (GIS), the percent composition of seven
habitat categories of white naped-crane data points (n=228) was analyzed. The chi-square test
showed that the white-naped crane habitat use pattern was significantly different (p<0.05) from
that of random points (n=228). It means that white-naped crane select and use particular habitat

area in the Han-river estuary and DMZ.
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Figure 1. Map of Han-river estuary and DMZ showing white-naped crane data points

Table 1. Habitat use patterns of white-naped cranes and land-coverage in Han-river estuary around DMZ

\)Vhite—nape.d Random White-naped Crane | Random points S
Habitat Catagory | Crane Data points | Data points Total 200m Buffer | Total 200m Butter
n % n % Area (m?) % Area (m?) % Area (m?) %
Urban or Built-up Land 7 3.07 28 12.28 960,300 398 | 3,748500 | 13.14| 487,147,500 | 14.40
Agricultural Land | 61 | 2675 | 45 | 1974| 6,266,700 | 2596| 5778900 | 2025] 782,028000| 23.11
Forest Land 58 25.44 85 3728 | 6,883,200 | 28.51| 10,117,800 | 35.46 | 1,124,258,400 | 33.23
Grassland 55 | 2412 22 | 965| 4816800 | 1995| 2779200 | 9.74| 251372700| 7.43
Wetland 21 9.21 8 351 2,335,500 9.75 906,300 3.18 83,347,200 2.46
Barren Land 6| 263 7| 307| 878400 | 364 936900 | 328| 109,602,900| 3.24
Water 20 8.77 33 14.47 | 1,980,000 820 | 4,264,200 | 14.95| 545,548,500 | 16.12
Total 228 | 100.0 228 | 100.0 | 24,138,900 | 100.0 | 28,531,800 | 100.0 | 3,383,305,200 | 100.0

W AFFrE FHAYGS 7P Hol o]8staL 9l
o= & g ok AFFAY YA EIETL A
O 7 o]RHEAE B fJste] FY e
(study area)ol 722 +(n=228)9] HHEQIEES

~

A 7A5kal Chi-Square TestE A8 A3} §-9)5
= 5%A HFE7HEE 7148 = 9 %itn=228,
df=6, ¥2=109.428, p=0.000). & AFFn|= 3+
St ollA] saA g 24 9 579 v

FHALR #& A9e AYHor o] &5t
(Table 1, Figure. 1).
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Table 2. The habitat use pattern (day vs night) of white-naped cranes in Han-river estuary and DMZ

Total Daytime! Nighttime? Total 200m Daytime 200m | Nighttime 200m
Habitat Category | Data points | Data points | Data points Buffer Buffer Buffer

n % n % n % |[Area(m® | % |Area(m?) | % |Area(m?) | %
Urban or Built-up Land 7 3.07 4 3.15 3 297 960,300| 3.98 685,800| 4.74 297,900 2.70
Agriculural Land | 61 | 2675| 38 | 2092| 23 | 2277| 6,266,700| 2596 4,102,200| 2834 | 2,327,400| 21.11
Forest Land 58 | 25.44 29 | 22.83 29 | 28.71| 6,883,200| 2851| 3,760,200 25.98| 3,545,100| 32.16
Grassland 55 | 24.12| 27 | 2125 28 | 27.72] 4,816800] 19.95| 2,546,100| 17.59| 2,639,700| 23.94
Wetland 21 921 15 | 11.81 6 5.94| 2,353,500 9.75| 1,748,700| 12.08| 862,200| 7.82
Barren Land 6| 263 51| 39 1 099| 878,400| 3.64| 657,000| 4.54| 250,200 2.27
Water 20 8.77 9 7090 11 | 10.89| 1,980,000| 8.20| 973,800 6.73| 1,102,500| 10.00

Total 228 |100.0 127 1100.0 101 |100.0 |24,138,900|100.0 | 14,473,800(100.0 |11,025,000|100.0

1 Daytime: 6:00-18:00 2 Nighttime:18:00-06:00

A hethal & 4 4

A n) o] A A o] §A S F1H06:00-
08:00)¥} ©F7H18:00-06:00)2-2 LH=of Urefl
th(Table 2, Figure 2). Z8]2 7+ 9 o7t Zz)

A 2)0f tjste] WA vlgo] vlFshes Mg A5}
1l Chi-Square TestE A3t A3} Table 33 2
CHEZE n=127, df=6, x2=3.30916, p=0.769; oF7
n=101, df=6, ¥?=8.04990, p=0.234). & 7

) =

9] 7 -l tisto] 200 mH = Woll Al 77H ] A T foeE 5%0lA AF 7HE 714 4 g9l
o}, E3 200 m BT Eof gk 1 9 ofrte] 4

A7) o]8-&S 7}A]3l Wilcoxon Signed Rank
Test 2 H53 A% FoE 52014 AF7HdE
712¥ek 4= §191Th(Z=0.000, p=0.531)(Table 4),
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Figure 2. The habitat use patterns of 200-m buffer of white- AR o] LB Aof I3t 2|2 0] Hto|t} AFFu]
naped crane in Han-river estuary and DMZ. B =
Daytime and nighttime habitat use was compared o] o] xR it B2 =Fo|= Bt AT

Table 3. The results of Chi-Square Tests of crane habitat use patterns (day vs night) Han-river estuary and DMZ

variables n df 7 p-value
White-naped Crane Total Habitat Use Pattern 228 6 4.06375 0.668
White-naped Crane Daytime Habitat Use Pattern 200-m buffer 127 6 3.30916 0.769
White-naped Crane Nighttime Habitat Use Pattern 101 6 8.04990 0.234
White-naped Crane Habitat Use Pattern random points 228 6 109.428 0.000

Table 4. The results of Wilcoxon Signed Rank Test of white-naped crane habitat use pattern (day vs night) in Han-river estuary and DMZ

variable Z p-value

Daytime Habitat use Pattern and Nighttime Habitat Use Pattern 0.000 0.531




260 EASYEIL M17H M4z

Ful7h Efste =R FUA7IRA)| i
ATe v BESRAh SEutel =deks A
Frvle Y ¥ e AAE AfsAd Ae
*1*'11_% gk Aoz RAFESIC shAt &
A olu; HYx| o] ofd A7} A FF
HIOM AAZ Fast 7ol tiE A= A9 3
A gtk webd] & Ae ALE ARRo
= Ajof o]Fo] o]t FaA A gt =&
S ERog £yYu|Qirt At ARREH AFEFn]
o] oA Rl tfat ApE L 19939 o] 42 =gl o
o5 fE Ut dFTAAE ST o]5H=

Aoz vehyth shAu, A FF0] 9
Zh‘a'ah 1993Wo] ZA 4w
EXTEEE 199940 755
AT o7t FFE vE >

Adez 2= A
A2} 199949 EX v EEAFZ 7]
£ R 25 ket B S 9ok, &, ARE
vl AR FFeEA ol Aol mefsta 9l
ou:] 0|59 3L o] 5Ro] 8-S AL AT}

2,

r o ¢

(CCZ: Civilian Control Zone) A ¥ o] 3145
uhe Yol FHS A9 5 AEA 7
Feeh RIZQl A e 2 A wak(Hsfagl)ol

A¢jo]7] whgto
2003).

171%= slth(e 3=, 2004: 44

A A 229 vlgo] £ ¢ w2 W3}, 1Y,
a3 Aol HEHEE ZoATH DMZATE HAA
2 Aegt o= YeyithTable 1), o= 751
£ E33 A FFul= DMZE BES WEA A
o] FHAE Aol Azstglen o5 A9 A
FE7E AAE] $& Yol FHS Low
dEHLee et al. 2007b). E3F DMZE 253t 1
%_ o]
o
2
B
o

L 0w

2 A7 AR AAEEE st 200
m HH Y} EXM—‘;LE Hfﬂ —Er*iﬁ}ﬁi}. A5

3141 14101]*1“ EZMEE—J 77H &=

5O AAXE AdestA] gheval & 4 Qo
(Table 2). ©]A2 200 m HH Wollx= A= &
P AARIE0] QRS qlo] AFFu|7t o5
AtolE HA G o= 7] g2 AoltkBaker
et al, 1995; Cooper, 1996). T3t 200 m HH+=
AT AAES e o o A A4
B2 AAlR AFEno AAREA 28
710 w5 A2 A Solet AekE), of2el Ao
& AFFHY AR o8 g0l 1t ozt Ab
olof HHtAo g2 ¥ zjol7} 9= AoE Jehd
A3t FARsIHTable 3). sHAIRH A7l E4
Aoz FoetA|= gtoy, Flle AR
oRtol= ’3%7\]@94 Hjgo] o] 2 Aor & 4
AUtHFigure 2). FFOFE 713?@ o7 Y5 =
5ol AH Ao ofdf ol & H= A= A4
Zlo)go] wje- 7ttt AFFu|(Grus vipio)&e
o] 2] 717kl QLomAl QIZFe] Wafi7L gl A
FEE WS FAE AMAR olgsta, HHoz
He A & 4= 9= & 7PA ol diFEe] B
wAE vt deA gtk (Archibald and
Lewis, 1996; Cooper, 1996).

2 At sA e mdfsls HAVIEE
AFFulof] gt AR EA Q) Fx Aot AT
S5 B35 Qe 7189 sHAE E
st QFF07t ottolls A 9S Aost

A& Qe SAA 99| HAdo] Fasit), E
A AN RS feliAl= SFetEA 2o
AP A9 FiS F[axd)sto] AR
EEHZV} &R GEs ok Ao
E} ARG AMEAl, AFEA Ao A
Byl EOZW 7|& R AET o Je A
do] gHE|ojof 3FTHChong et al. 1994),

o
-

O{N

Moo 1o mb rlr
_}L
Ol'r ﬂlZi’
>~1



N2 - 0| / 31245170] ZlSte MER0|(Grus vipio) MAIXIOIST EXITIZE ABEA 27 261
V. 2 = ol%3], 2003, 3y ARA Ak d F3
et FRGPISH Y S S4H02), KEL o
Hslteof istol lE9ld dAFHeR %L THIA.
gt 19939 225 o]gste] WM& 22874 AF S8 WS 2006, UE FrEgolol| Ests
u] YA EZIEE E&5iltt, foA =& Zh?n AE20)(Grus vipio)® 8-2.2(Tadorna
A]

o] EA|2ES

o gt g Zqstol Al
Feoll QTR0 A4H|o|§AFL HAT At
chedh e ARE Aol

A wme) Aol e ARS8 ol AR
Fo)E 200 m W Yol EX|TEE)
A9k 1A Argke] S A4

A} AF

B oAge 90 A4 AR EAUAY

(SWRRC 1-0-3)¢] e154] A|¢lof ola} 4=31%19]
Syt

Angd
T3], 1984, ghtof Zafjsle AT
g, A3l =53] 13H, 509-514.
2t AEA, 1997, ANESA S A=)
ik 2000, F70], EAESE THEA

u] ‘/] °JE_}\H

71071-

ferruginea) /WAl4 WHs5=0|, =73}
3]7], 13(2), 53-60.

o=, 2004, HIFEAI Y] A A EHARE
S5 Aek]stel A, 6(3), 95-105.

Ao wulA o]HE 2003, DMZU Y] AR
il IEHPOF KEI, 475314,
AR, 2007, TS FARAAL 4

HAT

Archibald, G. W. and J. C. Lewis , 1996,
“Chapterl. Crane Biology” in David H.
Ellis, George F. Gee, Claire M. Mirande,
Cranes. Printed in the United States of
America, 1945.

Baker, B. W., B. S. Cade, W. L. Mangus, and
J. C. MacMillen, 1995, Spatial analysis of
Sandhill Crane nesting habitat, Journal
of Wildlife Management, 59(4), 752-758.

Chong, J., H., Higuchi and U. Pak, 1994, The
migration routes and the important rest-
sites of cranes on the Korean peninsula,
The future of cranes and wetlands, 41-
50

Cooper, J. M., 1996, Status of the Sandhill

Crane in British Columbia, Wildlife

Society Bulletin, B-83.

G., H-L. Guan, M. Ueta, O. Goroshiko,

V. Klever, K. Ozaki, N. Mita, and H.

Fujita,

Higuchi, 2004, Comparing areas of
suitable habitats along travelled and
possible shortest routes in migration of
White-naped Cranes Grus Vipio in East
Asia, British Union, Ibis. 146, 461-474.

Harris, J., 1994, Cranes, people and nature:



I ®M17E ® 4z

o0&l

262 EEYE

preserving the balance, The Future of
Cranes and Wetlands, 1-14.

Higuchi, H., K. Ozaki, G. Fujita, M. Soma, N.
Kanmuri and M. Ueta, 1992, Satellite
tracking of the migration routes of cranes
from southern Japan, Strix, 11, 1-20.

Higuchi, H., 1994, Satellite tracking of
migrating cranes and swans in eastern
Asia, Argos Newsletter, No 48.

http://www.cls.fr/html/argos/documents/newslet
ter/nslan48/cranes_swans-en.html

Higuchi, H., K. Ozaki, G. Fujita, J. Minton,, M.
M. Soma, and N. Mita, 1996, Satellite
Tracking of White-naped Crane
Migration and the Importance of the
Korean Zone. Conservation Biology,
10(3), 806-812.

Higuchi, H., J. P. Pierre, V. Krever, G. Fuijita,
K. Ozaki, O. Goroshko, M. T. Ueta, S.
Smirensky, and N. Mita, 2004, Using a
Remote Technology in Conservation:
Satellite Tracking White-naped Cranes in
Russia and Asia, Conservation Biology,
18(1), 136-147.

Higuchi, H. and J. P. Pierre, 2005, Satellite
tracking and avian conservation in Asia,
Landscape and Ecological Engineering,
1D, 33-42.

Higuchi, H., M. Nagendran, J. P. Pierre, 2000,
Satellite-tracking the migration of cranes
and storks, Acta Zoologica Sinica 52
(Supplement), 206-210,

Jouventin, Perre and H. Weimerskirch, 1990,
Satellite tracking of Wandering albatrosses,
Nature 343. 746-748.

Kim, K. and E. O. Wilson, 2000, The land that
war protected, Editorial article, New
York Times.

Nagendran, M., H. Higuchi, and A. G, Sorokin,
1994, A Harnessing Technique to
Deploy Transmitters on Cranes, The
Future of Cranes and Wetlands, 57-60.

Lee, S., P.G. Jablonski, and H. Higuchi, 2007a,
Effect of heterospecifics on foraging of
endangered red-crowned and white-
naped cranes in the Korean Demilitarized
Zone. Ecological Research, 22, 635-640.

Lee, S., P. G. Jablonski, and H. Higuchi,
2007b, Winter foraging of threatened
cranes in the Demilitarized Zone of
Korea: Behavioral evidence for the
conservation importance of unplowed
rice fields. Biological Conservation 138,
286-289.

Shimazaki, H., M. Tamura, Y. Darman, V.
Andronov, M. P. Parilov, M. Nagendran
and H. Higuch, 2004, Network analysis
of potential migration routes for Oriental
White Storks (Ciconia boyciana),
Ecological Research, 19(6), 6383-698.

Zar, J. H., 1999, Biostatistical Analysis, 4th
edition, Prentice-Hall International, Inc.
Saddle River, NJ., US.A.

ZIZHTAHES 08, 08. 21



