2013 4 i
& 1

aay ) THEBEST LTy hT 7=
(Pantholops hodgsonii) O —5h L I LW

AR H O BRI oW T

21231013 {5

o5
i
e
I
Iz
IS
N
R
I
b
4
ey
%)
B
¥
=
ot

=
B
4§
=
>P
4%
>{_
4%
i
B
T
4%
=2
R
»



A &

H &

*H K

X H %

FH2E MO Sk

2.1 B ZC Kkt 5 oA 3

A\
A\

AT

2.2.1 B A
2.2.1.1 H 8%
2.2.1.2 ERAVATHAE
2.2.2 fRET—F MW
2.2.2.1 MHFT—%
2.2.2.2 WET -2 ULH

2.2.2.3 frEHE OH T



2.2.2.4 FE Oy O HE
CARE A L R

3.1 M 5 B BN R

3.1.1 @B - BE AR AR

3.1.2 BlZH A

3.2 S - EBEBICLDIZTFLVN—OFHEBE ~OEE

3.2.1 HHHAEICXDHR

3.2.1.1 ERHI AT

3.2.1.2 $E - EERMEITICBTLIFALA—DOBEHL— |

3.2.2 U U RV TFAIVMEL TN — OITH E O fF
Hr

3.3 A EMicBTAREMNMAOHE

3.3.1 HBAMOITEHEHE LB A O SHE

3.3.2 MK H Ik D RERNMH

w
w
w

O M T BT D B B A

FarE F L O

4.1 HHilck > 5 HEB LR

4.2 $kiE - BERICIXD2FNVN—OFHBEH ~O EE

4.3 ABRHMICBARERNHEOH#HTE



4.4 FNL—OHFEISIRKIZOVWTORSE

Abstract

o B

2 & 3Lk

W 58 kR



xH K

Table. 1 Precision 1ist of the ARGOS system (LC) + =+ =« - 12
Table. 2 Number of the chiru, which is observed near railway
during Jul 27 to August 6, 2012« =« =« « ¢ =« + o ¢ o o = 18
Table. 3 Result of camera trap during August 1 to 6,

D012 « o o o o o o o 4 4 4 4 4 e e e e e e e e e e e e e 99
Table. 4 Analysis of variable contribution for the habitat
selection by chiru in wintering site (main

pasture) = + ¢ + + o o e o e o e o s e e e e o« o s o« 40 -41
Table. b Analysis of variable contribution for the habitat

selection by chiru in calving site = <« <« ¢ =« o =« « < =« o 48



X B &

Fig.1 Photo of male chiru =+ =« =« « =« « « o « o « « o « =« ]
Fig.?2 Photo of female chiru = =« =« ¢ « ¢ « « ¢« « o o « )
Fig.3 Location of study area * * <+ =« ¢ ¢ « ¢« « o« + « « /4
Fig. 4 Qinghai-Tibetan Railway ¢ <« <« ¢ ¢ ¢ ¢« ¢ o o « « < §
Fig.5 Qinghai-Tibetan Highway ¢« <« <« ¢ ¢ ¢ ¢ ¢« o o « « o 7
Fig.6 The animal underpass that was build under the

railway » * * « + « o« e e e e e e e e e e e e e e e 0. T

Fig. 7 Study area and ARGOS ground signal (9 female

antelopes> . . . . . . . . . . . . . . . . . . . . . . . . 9

Fig.8 Study site of field study *« =+ =« <« =« ¢ =« « o « . 10

Fig.9 Detail of slope, aspect and shaded relief from

satellite based digital topographic model ¢« « =« =+« « « - 13

Fig. 10 Number of the chiru, which is observed near railway

during Jul 27 to August 6, 2012 « <« « « « =« « +« o « o « « |7

Fig. 11 Age and sex structure of migrating chiru -+ - - 18
Fig. 12 The ARGOS PTT collared female chiru -+« =« <« =« = 19
Fig. 13 Population census on transect * <« =« ¢ «« ¢ =« 20

Fig. 14 Direction of herbs during field census « =+ =« - 20



Fig. 15

chiru -

Fig. 16

area °

Fig. 17

Fig. 18

Classification of observed direction of

21

Movement pattern of migrating chiru in QTR/QTH

23

Home range of chiru using LoCoH Model « - 24 - 26

Home range of chiru in wintering site (main

pasture) using LoCoH Model « =+ =« « =« « « « « « « . 27 - 30

Fig. 19

Estimation of the habitat selection of the chiru

in wintering site (main pasture) using MaxEnt

Model - 31 - 35
Fig. 20 Jacknife test of traning gain for chiru(ID75835)
incalving site s « « « « « o o o o« « « o o o o oo . 37 - 38
Fig.21 The altitude use of chiru (ID75835) (where, the
horizontal axis shows altitude) » =+ =« =« « « « « « . 42 - 43
Fig. 22 The watering places use of chiru (ID75835) (where,
the horizontal axis shows distance from lake) « =« - 44 - 45
Fig. 23 Estimation of the habitat select of the chiru in

calving site using MaxEnt Model « =« =« « =« « « « « « « « o 46

Fig. 24

site

Jacknife test of traning gain for chiru in calving

47



Fig. 25 The watering places use of chiru (where,
horizontal axis shows distance from lake) « « =+ -
Fig. 26 The watering places use of chiru (where,

horizontal axis shows altitude) « + + « ¢ « « « « + =

the

the

49

50



W

#
o

A

1.1 #F %8 @ 8

F Xy N7 7 nu—F (Pantholops hodgsonii, LA n —)
FFRy PERBEAORBEBALETH LS. A AORBRITEEDL
26kg, A A DOKEBIZEENK 40kg A 2D F N —EH kK& <,
FAADKED B D 50cm 2O EREAR O M % FF o> T 5 (Fig. 1,

Fig.2).

Figl. Photo of male chiru



Fig2. Photo of female chiru

Fo—1E o T, 1980 FEMRE 26 1990 MU 21 THAT L
MR EDORBIZL > THBLERELYS 2. Z07® 1975
AT CITES (V¥ v b &K) offBEDNICR#ESR, To#%
979 F I BETI ~LB I TEY, /o IUCN (EHEE B KRKEHE
) Ly FU X Mo EN (#REM IBEH) KHESHNDRLE,
E B2 R#EOXNFG L > TWd (Tibetan Plateau Project and
Wildlife Conservation Society, 2000). 72> T F /)L — 0D EHE X
EHREIEMAE Y Y by —va2Dya— Vi@ 0RE LS
ncTwien, ifFFFr—nE8LT0d2EH (EH , 48,
XN —= V) OREERITEY, FRFTNRWIRD FFHRE I
MEEIRTWDS., TALOEERIZLDY, EEF L — 0O MKEIZ

WM M H 5 (William et al., 2009). FL—TF Xy b FH



JRaF o2, £ FodbHficblzco TELS AL TWNSE. £ O
AADF N —THEDOLZDIZEERE kn OBEI 21T 5> Z &b
Mo TRV, TOEBEHITZEMM (Calving Site) « H fk

(Migration route) » # A& H1 (Wintering Site, or main pasture)
T D ENRTEDL., BAMICOVWTIRHECS IR ET BN
TkEY, ThZTnF Xy FoFHE (Qiangtang), HriE O M # & 1L
(Aerjinshan) R ONHFWH ® —J{LJE (Sanjiangyan) TH YV, %

NENNEEXLE 7> TWD (Schaller et al., 2006 ; Fig3).
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)JVVudaoliang
(

Qiangtang
(fSanﬁangyuan

b= Lhasa

Fig.3 Location of study area

F—OE B HITEE 4000~5000m @ F X v kE RO kg EOF
WA+t T, FEHREEFTAKATTHDL. APBSEZHEL TEY,
HEARAFEFEXHIZLIPEFTL TR W, 2012 FI21T - 725 & T,
Ceratoides sp. (77 A4 5 AJE) , Stipa sp. ("X HY¥YE) ,
Kobresia sp. (e Z A~V X7 jg) "EEEELLTHMLTEDY,
fh \2 1L Carex sp. (A% @) X Oxytropis sp. (¥~ / = F

vE) EWwolk s vy vay s 7T NRBEADO ST I A4F (A



28, A7, XYV TR ORKE) REBREFTL TV,
OH TTF N — X EIC Ceratoidessp. X7 7 I /4K, 7 v =
Yo 7T NEERL CWD (Schaller et al., 2006). F /L —
OBEFEFEMITIHRSTSEATH, BFILT6HAN"L 8H LATH D,
FFiIc 6 ARG TAVBEOBEAMICERT L THELZITY Land

(Schaller et al., 2006). ARGOS | X % ff 2B ¥ 2> 51X, =iL
BFICAEBETD2AAOF V—F5A 24 BEAMKBL, ik
O CH DA A E (Kekexili) HARMGREX ~1\ 2 > THi» T
KBEZ1T->THEY, 7TH 23 BICIE B2 8N THOBL -~
M TBBHLTVWDLIZERN s TS, EHBEZIT ) ERHN L
LT, BEHOMEREHTHLIZ ERNET LN TWD N, XX
DFN—DHLBBEHT L2HMBREBIZOVTIEAA TS D
(Hoshino et al., 2011).

S OB D B ~m D FAL—OHENIT LT, K#E
A (Golmud) -HLpE (Lhasa) [ % f 5 7 B & ¥ (Qinghai-Tibetan
Highway; QTH, 1954 4E B ) & H ¥ F X v b i (Qinghai-Tibetan
Railway; QTR , 2006 4E Bl @) Z M{Wr 2 L 2N & % (Fig. 3, Fig. 4).
FWHT Ny PFEICEFZLSOT X — "X (ki xE< < DHERICHE
BEIh-@HWHOM@E ; Fig.5) Z"HE I L TWVWDLH, FIL—IZ

FAFMBIZEBEH T, —HOT7 o X —R_"2E2HEH0HICFHHLTW



% (Lin Xia et al., 2007). FL-HFBRAKICETFALAEY OBH
WEHELZEBEIXREINALTELT, Z<OEMOERNH 5.
O _EHOBEBIZLIY SR TEAT DT — BRSO E
MM I TWbDZ &5 (Hoshino et al., 2011), ZTHh b O
REWEDIZCBTLF NV —OITEHICTOWVWTHHEIITILENH

2.

Fig.4 Qinghai-Tibetan Railway



Fig.5 Qinghai-Tibetan Highway

Fig. 6 The animal underpass that was build under the railway
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FLEFEHBHORKBICBIT A8 E - EEOREENBLEINLTW S F

n o,

1) AREOfEIH & L C, M - A oK R H MR ICB T 5 8RR
A 22w T o HE.
2) ik lc BT A8E - BERICELAFIL—DODEGHBE ~0 2 E &

ITENE OB &S HEIZT D

UEo_—_fHlicoWnwT, VE—FEBVYYUYIZTHEHIEBIOY®YZ 4 — v FE

FOFEEZHOTETZITY, KEMICTFL—-OREBEKRIZONT
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—EORZEEZAIATO L EZHEWMET S
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2.1 MF 98 %t 5 o 4 2

WF7E R T EFWEE O fE R (Wudaoliang; 35° 127 58”7 N,
93° 47 59”7 E, fE® 4612m) A0 o, F Al PH B AR E X - = LR R #
KicElnsrHiigk e Lz, ZoikicA B3 %5 F L — 1% Huiten

Nur fTir 2z i & L T 5.

i —_ ~
o A
»;\ ) 0

J To Lhasa (7 /
. | /

® DS 0 D SE A Webei usdemans

e m:IsE & Dosen Water brms
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Kehuat

Sardegnaan

Fig.7 Study area and ARGOS ground signal (9 female antelopes)

2.2 A& FIE
2.2.1 B # 3 &

a3 OBEBEHM CHEEZITY, ZILHEOBA M ~0BE 21T -



TWAHFL—OHNLEBET LD, 201248 7TH 2THMN»H 8 H 6
Bleo»idb <o 11t HMo 25, 7H 3031 H%2ZR< 98MOM,
HERELDTT7 =NV EFREZITo 2. Z oI =TH 284
eTLrFL—OFHBHL—-MTHRZY, FEOHILT ¥ —
X Z (Wubei underpass) IZF L — I X HHHANEFT T 27 &

— N R Lo TV B,

2.2.1.1 H#HBHE

==
H

ANBEEOHERZRMNLTF a2~ LBEOXKBIZEBWT, FIL—0

&

HRBEZITo. FAL—OBBHER - BRSHT - BhfEK - B

BHAFmICoOWTR&EL, FLBEB8EHDO LY v NEITH- .

......

Chumal Bridge

Wudaoliang

Fig.8 Study site of field study
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2.2.1.2 ERAIATHE

AT v HX = R AWZE R A AT (Garden watch cam, ©Brinno
) 2REL, FEHHOBRE LT o7, B AT OKREIT 8 H
2HMPH 8 A 6 HOHMICEM L. ERATATITHLNLE DK
ELlA Vv —NALTECHH THREEZT) bDOEMEHL, 1~

=R Z A4 LT 20 lcEEL .

2.2.2 fRET — XMW
2.2.2.1 fHF—x
2.2.2.2 fmET LM

s FIL— DN ET — X

FN—OAET — 4% (location) & L T, MEOHFAEIZLY 9
GHOD A ADF ) — |23 FF Lz ARGOS J {5 # PTT (Platform
Transmitter Terminal) f} & By D X I NN EEH - H I
DT —FEMHH L. ARGOS I E XN —ADOEBBH > AT 4T
b, HiHmoEERFHIXTZNE N ID75835 - ID75836 (X 2007 4 8
H, ID75838+1D75842 (% 2009 4 8 A, ID75837+ID75839+ ID75840 -
ID75841 « ID756844 (X 2010 4 8 A &7 > TW 5. Z DA EN#HOD
Fi B 1X LC (Location Class) & LTI TW5 (Table.1).

IhbooT7F7 =2 %&FL—OMEFRE L THEMNTDE, LCAH 212

.11.



SEIN TV H0iF=I —L LTREL L.

Location classes (LC)| Estimated accuracy in latitude and longitude
3 <150m
2 150m<accuracye350m
1 350meaccuracyt] 000m
8] 21 000m
A Mo estimate of location accuracy
B Mo estimate of location accuracy
z {Irnvalid location)
Total

Table.1l Precision list of the ARGOS system (LC)

ID75837 « ID75842 X FEHIBEB 21T > TW AR W, if & 1F & IiX

ETHAMO b DL L.

- WE T — %

BEAE s — % (DEM, Digital Elevation Model) & L T, fi
B A Bk e v —ASTER I K » THG & iz &2 8k =
Wt H 5 — 4% (Global Digital Elevation Model ; GDEM) % fi
ML, £/, EBGMHENT Y 7 b7 =27 ENVI(OExelis Visual
Information Solutions (VIS) f)® Topographic Modeling %
fi L, BAAE (Slope), ¥ (Shaded Relief), K& O'#&}im Jifif

(Aspect) ZH M L7 (Fig.9).

-12-



Simulated DEM 30 Surface Perspective Slope Image

Aspect Image Shaded Relief (Lambertian) RMS Error Image

Fig.9 Detail of slope, aspect and shaded relief from satellite

based digital topographic model

- MET — X

AT — & &L LT, SPOT Vegetation ® 7 u ¥ 7 v — % »nb
NDVI (Normalized Difference Vegetation Index ; 1E i1kl /E
%) ZHEEBLTCHEMLEZ. NDVI BHEAESCHE A ORE 2 X T 2

DICHWLNAHEETHY, -1 M5+l OfE % H 5.

NDVI — NIR — RED
" NIR + RED

NIRIZ R B OFT R (700 - 1100 nm O EREIE) O K & =,

-13-



RED 1% AT 41 6 4 0 R € 1% (620 - 750 nm D EBREIL ) & 72> T 5.
SPOT Vegetation (& SPOT-5 IS N - EKBHA & — T
HY, EBEET lkm & 72> T 5.
NDVI= (DN*0.004)-0.1
SPOT Vegetation ® 7w ¥ 7 h7 — X (X 0 »» b 255 @ Digital

number & LT MINTHBY, ELitoX»ro NDVI 2EHHEHT 5 2

LRTE B

- HMET -4

BMESF — % & L T, MODIS Snow Cover ® 7 a X 7 hF — & 15

H

\

% D ON« OFF 7 — &% ZfERk L 7=. MODIS T HiER Bl J > 2 7 A
(Earth Observing System ; EOS) @ Terra/Aqua # 22 ## & h
THH s R E - TH Y, BBEILS00mE o TWVD.
MODIS Snow Cover ®F — X X 11 ® 7 T A EIN TWD N,

AR CTEHEBEEOFET 27 T AICHPEEZIT b EHEHL

7= .
cqm Il - WA NS OREET — X

DIVA GIS X fEH I TWwaWl - MBI XFT —20n5,

ArcGIS 10.1 (OESRI L) B LUV =27 XA F ¥ 3 » @ Spatial

-14-



Analyst Zf W= — 27 VU v NiEBf (Fuclidian Distance) % &

HL. Wil MEdro 0o T 22T =X 2 ERL .

2.2.2.3 fTEHEOH#E

—RICEHY N AL T L2FMEIZITEE (home range) & ML
5. ARMFIETIE ARGOS PIT XV o6 FIL—DMET — X &2/
VW, Local Convex Hull (LoCoH) I Xk o> CTITEIE & HE L 7=,
LoCoH V£ & 1X, RO MIZES T K (RGO H) OFE % ER
L, %M (Isopleth) ZAE T 2 FETH YV, Isopleth OEIC
Lo TARBOFMBAEEREZ T v 7T T 52N TES. 1Y
DIFENERINTZRA  FORIBEREE, B HBEZAERT
% #h#5#E (The minimum convex polygon method) & Ho# L T,
LoCoH 75 (Getz and Wilmers. 2004) [Z4T® & % @ KM+ 5V
A7 BN WwWE SR TWwW5 (Burgman, M. A. and Fox J. C. 2003)
28, 10000 R A » FEBRXDRKEOT —FXIZxt L THEMHTE 220
EWVWIOIRRB DD, FHA—ONET — Z (T - k- A
oETEELhE, BEAHMOHROMEERL, THLENIZOWD

TITE 2 HE L.
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2.2.2.4 FE D5 O HE
FNA—OAEBRMICEB T 2REOERRMENLL, F0— 04 B H&
WS CICEBEMNREEREHMIZOVWTHLNCT 22010, AT
Y IrE—FTF /N Th D MaxEnt (Steven J. Phillips, 2004) %
AL CHEOSAET VEAAER L. MaxEnt T OET — ¥ & B8

By—4%%2HAT 2T LTHD.

- M OAET — X DAE AL

ARGOS PTIT XV B b7 F L —DO KA bF — &b, AreGIS
10.1 (OESRI t:) Z#H W THE - BREOT — 7 V&2 {EK L, CSV
BTz 7 AR — b LIEWEMEMLE. M, BHEMITB T DR A
YT =2 EFERL D, 2EEKOT -2 E T -V LT E

fEH L 7=

CBRET — 4 OfEK

BT — % & L C, s T — % (DEM) - A /A JE (Slope) -
% (Shaded Relief) ® i /5 AL (Aspect) - JI[ 72 b D f B (Distance
from river) - MW 6 O EE (Distance from lake) + 1E Bk f#

EFE % (NDVI) - # 2% 5 — & (Snow cover) HfEH L 7=.
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B3R OMRLEER

3.1 M 5 B OB R

3.1.1 Bl B - BE UK

3.1.2  BlwH A
HEREDTOIT A 2y 20/R, FL— 0B EEKIC—
EDOE—27 Ndh DI ENpinol (Fig.10). 2012 F D 4E&, F
N—OBEBEHOEY — 271X 8 A 2O 1 RICELI, & o8 %IHE
BIX 14998 & oo T, ZHIEFHM P ICBELERT VK

DE XL 30%TH D (Table. 2).

1600

1400

> 1200

—
S 1000 No W total
s

o 800 male
B female
= 600 survey )
M offspring

=]

=2

400
200 1 — . —
0 - , - :

27-Jul 28-Jul 29-Jul 30-Jul 31-Jul 1-Aug 2-Aug 3-Aug 4-Aug 5-Aug 6-Aug

Fig. 10 Number of the chiru, which is observed near railway

during Jul 27 to August 6, 2012
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Table.2 Number of the chiru, which is observed near railway

during Jul 27 to August 6, 2012

27-Jul 28—-Jul 29-Jul 1-Aug 2-Aug 3-Aug 4-Aug 5-Aug 6—Aug|period total
total 303 474 146 550 1499 1037 299 323 288 4919
male 0 7 0 0 2 4 1 3 2 19
female 276 411 136 449 1123 817 201 238 204 3855
child 217 56 10 101 374 216 97 82 82 1045

T, BELEFL—ZIELSNARLEZTOFHTHY, &+ 2
KEBET AR ITHR o7 (Fig.11). A 2O KB D H b,

FHZEALTBBZIT TWLIEEKIETE L L 2798 2 o 7.

1045 19(1%)
(21%)

male
female

child

\\\\\\_3855

(78%)

Fig.11 Age and sex structure of migrating chiru

BEMM T o 8H 4H, ARGOS PTT B fEHMAM T EWm 2SS L -
FA—NMmoMMEEFRRICFHEZELTEE ZIT > TV D E T

EBE L. oD, BEWmAEHOL T Lo TR W T

-18-



ENHER TE .

Fig. 12 The ARGOS PTT collared female chiru

BEMBITHIET v X =" 2AFBICEPRLTEY, ¥4 DK
EVWHEANBESINDIBAENZL o Tz (Fig. 13). £ 7=,
BEE,MPOOBEFmAMIALICYBELELEZS, 2BEKED O D
2% AL M, 18%MN MM COBLE LR, F—IFEK &I B

FNMEEZSFALTWD Z ERFEARN D (Fig. 14).

-19-



N on
0 15 3 3 g 12 . S Pl taven Se iabmay (v 300w}
A chiru_count — Rnas
* 0.20 — R
o n-® | misme o
@ »-%
@ 1w
@ <
Fig. 13 Population census on transect
e
e
.
e
Hes
N km A ivmens Wil = el
0 15 ] 0 0 17 FT e Mhuad (Betanren hoen endway 3 Milw)
A s ==
L — ey
LA L0 ot uittve 300w

Fig.14 Direction of herbs during field census
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19,

Direction of chiru

(18%) finding
north
south
86,
(82%)

Fig. 15 Classification of observed direction of chiru

A E D TIESRE L ERNIFZIEFEITLTCERIALTCEY, F
N—P AN E T 5/ EKOIM oM E AL TWD

TENHEHM SN D,

3.2 BEE - BRICEIATF L —DOFHBE) ~ 0 L5

3.2.1 BIHFEEIZXSHHER

W

HIT o= R RACKRELTEZESR T AT ORLEEITDODWVW T, k¥
HiF R E"b Y R &2 o7 (Table.3). BEHKILM T£
S OFL—%2BELE-Z8H2AOEEAR, 8H 3HIZBWT, £<

DF NV —NIEINTWVWDLIERFEELARNLD., 2O B, 1A

-21-



WA BB LEEBEANBRHICT VX — "X 2@ LI &N

HHSh 5.

Table. 3 Result of camera trap during August 1 to 6, 2012

Setting place Setting period Setting period (min)  Number of chiru photo Chiru imaging frequency
Wubei underpass 8/117:12 ~ 8/1 22:35 323 0 0.00
Wubei underpass 8/2 7:18 7 8/2 22:35 917 28 0.03
Wubei underpass 8/37:19 7 8/3 16:10 531 582 1.10
Wubei underpass 8/4 12:19 ~ 8/4 22:11 592 31 0.05
Wubei underpass 8/5 7:30 ~ 8/5 13:31 361 0 0.00
Wubei underpass 8/6 7:31 ~ 8/6 22:07 876 98 0.11

3.2.1.2 il - ERMITICBTLDFL—0BEHL— L

Tkl FmMOBEWHMBrOBH L CEx2FLr—D%L X, Fa2~b
N ZFE Lzl nicl~B&s L, L7 v ¥ — 2%l
WHERICBH L T, —HoEAITHIIBEKEZ, Fa~x1r T &
F—=n"Z2zFfHLTWERN, £ 0% 20kn BRE OFE R 247V, I
k7 F—=R"2E2FAHLTWVWD ZENRHER &z (Fig.16). T
N—GFHEATIT® T @B TR, W - ERK - BREICEE L
B, BEWr ORI T+HE» R EHOBENLEEL Z LRBEI L.
DFEY, MEZHBM T OIBICIEIHEANEZEDLI O D AN — 2N LY
LB EMNBIZLOND. FTav T U H = RAFTEIN 2. 5kn
ERMOT U F = NRRENEKE OEBET 200m 13 E L IEH T

S hoTBY, —FRIET o F—R2FTEIN 20mE Fa~vT

-22-



VA= N2 LT/ T X — R RA R E K E O R BER
L.5kmZ FHENL T WD, 20k, LT V¥ — R ZFF L —
kB FHPRER LWL EEZLON, FA—THAMHFT LT &
—RN2AEREITEHRSEBE»D OEMICE > TERL TS Z

ENFEZDBND.

m

0 15 3 6 9 12
A = < e
A 3

—— Ve

Fig. 16 Movement pattern of migrating chiru in QTR/QTH area

3.2.2 U5 R ITZTF NIV HEL TN — DT EE O
ID75837 + ID75842 ® 2 fHIKkZ R <, EEHB®H EZIT > TW D F L
— DOATEIE % LoColiBIC X VWHEE L., 27U 7 WEAT%

R, AL EF A TR LE (Fig. 17).
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(a)

(b)

(c)
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(d)

s 18 » 3 = ) — -
—_——— .-
2 e o -
-——_ |
sen ERr =
. -

(e)

(f)
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(g)

Figl7. Home range of chiru using LoCoH Model

TEHAEETORRIZEWT, ZLHEOBRAMB T =) 7 &L
THHENE., £, EMFETa ) F—DEMNAEL > TWND
TERBmARND., THIETHMAAECBHELCSBERBICEIT D
FLr—oB#H LML -KLTEBY, $hiE - BEERXFL—0OF
fiB#shiclosoTHELRoTWVWDHIERBEZLND. £ OF
— ¥ Huiten Nur O M O M 2 FH L TWdH I &RHAWI,
SR A B A M L 95 F L — 8 Huiten Nur O Bl & i o & L
THHLTWwWD Z ERnanD. —F, ID75840 @ F /b — X1+
FTCHBBHEFTICHETERLTRBY, ZofEKIERYT FTICBE & 1T
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Fig. 18 Home range of chiru in wintering site (main pasture)

using LoCoH Model
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FEHMMBLTWS., £, IDIS841 O F L —IZB W TH, #EMN
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3.3.2 Mk HICcEB T HBEEMNB

BAMICE T 2F NV —OMNET -7 EREEK» L, 4L #3

WEH T L7 (Fig.19).
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B A BOI B M & T — & (DEM) - &} 4 £ (Slope) - ¥ (Shaded
Relief) « &t 5L (Aspect) « W JIl 725 O fHEE (Distance from
river) - W 25 O M (Distance from lake) * % 5 — & (Snow
cover) MM L 7. FFIT K » THBAM AR 5 ID75835- ID75841
OFN—1F, ERHRIPEHVHMB AL RDIERLER . £,
ID75836 ® F NV —DfEFICEB W T, BAEMBEMAL TV DML
LA IS, o ID O F o — B3 FH L T %l & 2y A B i R o

M S LT EFICHL TV,

WIZ, FL—DOBAHMIZBITL2ALEEICHT T IRELEROE
BHIZOWT, AFZ0THE O AT o7 3HICE W TZ
nZEhm L7 (Fig.20). #kE» b B 7~k & L T ID75844 @
fE R I UK RS oo Hidsk & L C ID75836 O B, BkGE fF UL 0 Mk & L

T IDT5839 R EZ2FNEFNEHL 7=
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(c)

Jackknife of regularized training gain for chiru_39

| Without variable =
With only variable ®
1 With all variables ®
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Fig.20 Jacknife test of traning gain for chiru in wintering

site (main pasture)

HFOOTZ T 7EFAL—OEBHEBEIIHTIRELEROEE T
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BN EZFH->TVWL2 I LRHAPBRND. KEDZ T Z7ITE]Y F»
N2LETFNV—DEGEPRTT2REELKR LTy, Ea -
MBS OHREICENT, BEEOKTARESLS Lo TWDE. F
N— DA TES - MEISORBEOIENRERLIEAL H DN,
ETOBMEOBAHORRICE N T, 20 2508 EEKITE

BN R TV RN D.
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BB A8 (Variable) T & DEFF L ~D % 53R (Percent
contribution) & B R ~D K 5 R (Permutation importance)
IZ2>W TR L7 (Table.4).

FETN~NOHFER,ERBR~OFERLZES - E»L O
HEHICBWTELS R TEY, 202 L 3Milk citamom e
Mo TWb., EEm-ME»o0BUNOFERERLE L TCIE,EHSE

WWE2b0Nn —@HEm< o TBY, 202 LT FNL—DEFEDT

I

HEINEISICEBINDS & LEETHIEOR K (Tkariya, 2014)

Eb —HT 5.
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Table4.

selection by chiru in wintering site (main pasture)

(a)

Analysis of variable contribution for the habitat

44
. Percent Permutation
Variable - .
contribution importance
altitude 42.9 56.3
slope 0 0.1
aspect 0.1 0.6
shade 0.1 0.2
lake wintering 37 16.5
river 0.6 1.1
snow_20081007 0 0
snow_ 20081108 10.2 18.8
snow_ 20081202 1.7 0.9
snow_20090101 1.3 1.3
snow_20090202 0.2 0
snow 20090306 0 0
snow_20090407 5.9 4.2
snow_ 20090501 0 0
(b)
36
. Percent Permutation
Variable - .
contribution importance
altitude 3.4 3.5
slope 0 0
aspect 0.7 0.2
shade 0.5 0.3
lake wintering 73.4 79.7
river 3.3 3.7
snow_20081007 0.6 0.1
snow_ 20081108 0.1 0
snow_ 20081202 1.8 1.5
snow_20090101 0.7 0
snow 20090202 0 0
snow 20090306 0 0
snow_20090407 15.5 10.9
snow_ 20090501 0 0
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(c)

39
. Percent Permutation
Variable i e .

contribution importance
altitude 61.6 21.8
slope 0.2 0.1
aspect 0.2 0.1
shade 0.3 0.3
lake wintering 30.5 74.8
river 0.6 0.2
snow_20081007 2.5 0.9
snow_20081108 0.1 0.1
snow 20081202 0 0
snow_20090101 2.5 0.6
snow_20090202 0.5 0.7
snow 20090306 0 0
snow 20090407 0.7 0.5
snow 20090501 0 0

WENOREVWRELH THLES - MBE»S OHEEIC ST,

ID75844 « 1D75836 + ID75839 @ F )L — DA B e RIZ x5 5 B E L

|

Bo@EEELZRLE. ftMXREZROESE, MR EZLK
DEEZRLTEBL, BAEMN 10023 1FE, EEEER~DY
THEEOIVDPIRBWVWHEZRIL TS,
SEAEDOERmDOEAEIZODWTE FTDO X ST -7 (Fig.21).
B 2 4400m 22 6 4500m OFHH CHAE DI m <R o> TWDLH . =L
JEIXB U WLARICH £ 72 & 450m R E O FEH e s Th 2 =

EMD, FA—DPmEmBELEOBMY TH Y, —EOES O M & R

MIZH B L TWD Z ERFEALATND.
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(c) Response of chiru_39 to altitude

0.60 r :

1

3500 4000 4500 5000 5500 6000
altitude

Fig. 21 The altitude use of chiru (where, the horizontal axis

shows altitude)

STEAEOMENPLOHHOBEESEIZODWTLUTNTO X SITR o
(Fig.22). MWW 76 O M HEEA 200m LN O FPH T & E 2 &< 2R
S TWD. ZIZ2biX, FA—2NHE»LIEFITIE VA B A
L L TERLTWD I EREAIAL, T — 0K OHK ST

ELTWZAMMBHLTWAS Z ERHEEIND.
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Response of chiru_39 to lake_wintering

065 F T f f

2oa5f | 1
o)
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lake_wintering 10"

Fig. 22 The watering places use of chiru (ID75835) (where, the

horizontal axis shows distance from lake)

3.3.3 ZEpiMick A EERNMA
BIHEMICBITATF LN —DONET — X EERELAE L, £ B HE®E

IR A2H#E L. (Fig.23)
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Fig. 23 Estimation of the habitat select of the chiru in

calving site using MaxEnt Model

B AL, BKMEERT — % (DEM) - A AE (Slope) » ¥

(Shaded Relief) « & M 5 iz (Aspect) - JII 22 & @ B (Distance
from river) - WMiH 6 OB EE (Distance from lake) - 1E Bl b ##
AFe %% (NDVI) A LZ. ZOX2 5%, Huiten Nur 8 X OVFE
WOMBEDICBWTTFAL—DEBEERNEGS Lo T WL &

A O U

W, FLHV—DOBEIHEMIIBTLEERBIIN T IREALAK DX

T T X 57 o7 (Fig.24).
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Jackknife of regularized training gain for calving_pool
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Fig. 24 Jacknife test of traning gain for chiru in calving site

HEOOT T 77X FNLN—OEBMBIINTIREELEROEET
Lo TEBY, WMIHE»DLOMEEE - 5 - 2008 4 8 @ NDVI @ JA
KFL—0ABBAERBVWI ERAEALARNLD. KAD 7 T 71X
MOBE»PrNDETFLr—OEAENKTTIOIRELEH LR > TH
D, MBSO - EESOIEIC, BAEORTARELS - T

W5

BRIEZE (Variable) T & O E®FF L ~D%H 5 #FE (Percent
contribution) & B R ~D & 5 R (Permutation importance)
IZ2>2W TR LT (Table. 4).

TT SO FGHRITHE D OBEE - 2008 4 8 F O NDVI - f%
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mOMEIZ, AEHER~OFERIWBLOOHEM - 1£& - 2008 £

8 H®D NDVI O EIZ m < 72> TWdH.

Tableb. Analysis of variable contribution for the habitat

selection by chiru in calving site

Variable Per_cen_t Fermutation

contribution iImportance
ake calving 72.4 89.5
NDWVI_20080801 12.1 3.7
altituae 10.9 4.6
slope 1.4 0.2
NDWI 20080701 1.3 0.6
shade 0.8 0.4
MNDWI 20080601 0.9 0.9
river 0.4 0.1
aspect 0.3 0.1

A2, WMIHEPLOEBEOBEEEICOWTL TFTDO XSk
(Fig.25). Wb 20m N OFEH THEHAEELNE R>TEY,
WAMICHET2MB»O ORBEOGEEGE L LKL THBHE RS
RehoTwnwd., HEZITH>HHE L THMEBEORELEZRME T 2
KeELTE, FCZELTKDEZMBT 2B A LEITRD L
MEZDI,HE - FECICBT LI A7 Z2&/IBICT DD

FLH—OEKBETHILIEEZLZLND.
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Response of calving_pool to lake_calving
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Fig. 25 The watering places use of chiru (where, the horizontal

axis shows distance from lake)

N

EHOBAEICOWTIEHU FTO X Ik 7= (Fig.26). =&
25 4800m 22 B 4900m O THEH G E N Em < R o TWD I & BFEH
Mz, BAHMICBIT2EROBEAELHEEKELT, XVESOS
WHL SR T A E N E < R o TW S . OV MR A R B
MOEBEN LR NEZY, O LM ERRMWICHAAL TS Z

ENEZDLND.
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Response of calving_pool to altitude

0.60F rﬂ_ .
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Fig. 26 The watering places use of chiru (where, the horizontal

axis shows altitude)
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4.1 BHIZB T 5 BHBEMR

HHIicB T2 EBHRBEL2oRE»S, “IHERAEABKLHE T 5501
— D HBEBREALTOFEMBBIH NS - L ZDOE—=271TD50NT
Hohicol., 2002 OMAETIZ, 8 H2HD 1HZYEY — 72 &
LTFNL—DOBBRARLN, 7 b o AL L THHL
TWAEAEBE & FAIC (Schaller et al., 2006) , = JLiF & # &
H, AR AR ETOIMAERHICETHERTOBE BT
bR T2 ZERHALNCR-TH. ZOZ LR, HEFOEES
EiR/NRIZCTDIEOHDOLD EE LN S.

SR AMAMET I F LR ELT VX - N2 B EF LT
FIALTWDZ N> TWwb 2 (Lin Xia et al., 2007)
KRN EF TNV — T HIT v ¥ = N2 EFHT 272 HIC 20kn
FEOTEEEIT o TCEBY, FLFAL—EFH+TEHNIPLHEEHOBEN
THE - BB AW T 50, gE-E KM OEBEHE? 20m T &L
DEEN TR WnWF a~v b7 v —=RN2EFEAL AT, 86E
—EBEHE OB 1.5kn 12 EBENL TW D HALT v FX — N2 & FIH
LTWAdZEBRHLNCRosT., Fav b7 VX —RNAFTEINM

2.5km & AT XA — 2@ 200m L e L C KRB TH BH B, F L
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—EHHT 27 X =R 2R EESITERER L OB CE
WL TWLZERNEZXLLNLD.

HBRAK ECTIToBERBEBICL - THEIBLEHEALRTY v ¥
—NRALCKBLEERIATICEL2ETRZIFTI1IAIDZ A LT TR
HY, FALr—OFHBHAHE - BRI THIT A TWD Z
ENHER SN D, F o, ARGOS PTT BIEHI B2 4 L CH

FEZAT > TV AHDEEKIZOWTHERT S22 &N TE .

4.2 BRE - EBERICLDTFAL—DOFEBH ~OEE
ARGOS I BHFAEZIT> TWVWDLIRETOF AL —ITBWT, &
BH-BEKBELTCaY F—DENBIEL > TEBY, Z0I LTk
EH BRI TFVr—0FHBH~ORBELEIZOND . E T2,
FEB M AN CBE L, $iE - BERELTOFL—D
BE#pLr— b —-HLTWD., FIL—OBAMITEE»D BN
S - 1l AR A o0 MR - $koE AR o Ml o R & <3 MLl Z T
LM TE, AFRICK - TIEFITL - TR IBAMEZF AL

TWBH T ENRBHLEMNITR -T2,

4.3 A BRHICB I AEERNBOH#E

FEEAEICHONT, BEMNRAEAEBMOHNELIT S Z &N TE .
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¥, EEMRCEEBTLIREERIZIECES &HE S O BB
ERoTEBY, TRE3IBEHFOBAMIZEW CHEOMER & 7o
7= . BT 4400m A D 4500m o HU, W s S o B EE L 200m LLN @
HEHICEWTFLV—DOAERBEEGENLEFLTWD Z b, F
—NEREOHH THEY ~EOEROEKICAERLLTWVWS Z &,
FlkpofimEme L THERNALTWD ZERE LN D.
BB T 2 AR MR ETOIREENICONVWT YL, EE
EWMBENLOHEBO R ENBRS o TEBY,E &I 4800m 20 5

4900m @ M, W 2> 5 o FHEEIX 200m LN O il i B W TF L — D
ARBEAENERF LTV, AT T 2R L&KL T, M
DO OHEBMICL2ABRHEHGE~ORBRBI o T, Z0DC
EXETHRICBWLTCHERM I TS (Sugivama, 2014). Z
DFREFELT, FTHETCORRMICAKEOEEENEGLS 8D L, &
AFITBVWTEENLKDZMAGE L TV D 7O IZ K
GOBEBEMENKLS DI ENBZIOND . F7o,BiAHME gL
TE&GOES VB ZFHT2REE LT MEELHFLELDORE
MZEITF L5 THEY (Schaller et al., 2006) ,Z O L ILHE%
TORBMIZINDLD U X7 &/ RIZT D200 F v — 0§

EBERDENTED.
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4.4 FAL—OREXFRIZOVWTORSE

KRN OIZ, FAr—L ANBMOEBRENE — 271272 HM L ST
ZOWTH LMo, £, FAL—DB—-HOT ¥ —INR%
PR LTCHAL, o7 v F—"22bF0FALARVFERKICD
WTHHEEZITHI LR TEXR., 2o RERE X, 71—
WHEB T 2SR ZVERBROFRAS VMW TT v ¥ — 2%
ODWMPEOFRE, -, BEROTH LEHFICIVERE T v ¥ — 2
A I OEHEYIRT S22 TCHIALUSNSDT ¥ — 20O H

ZEWMEEDLEVTZHRNBZZHND.

Abstract

[ Objectives]

The Tibetan antelope, also called chiru (Pantholops hodgsonii ),
is an endemic species of Tibetan plateau. Each spring chiru
females migrate several hundred kilometers from wintering sites
to calving sites. During the migration antelopes have to cross
the Qinghai-Tibet Railway (QTR) and Qinghai-Tibet Highway (QTH),
which might cause negative consequences to animals. Therefore
the purpose of this study is to understand ecology and clarify

the effect of QTR/QTH on the chiru.
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[ Methods]
1. To clarify the effect of QTR/QTH, the Animal Home Range

using ARGOS PTT data was estimated.

2. Inorder toclarify the habitat selection of chiru, the home
range of each individual animal was analyzed, wintering
sites were classified and distribution model of the species

was created.

3. Population census was conducted on transects in chiru
habitat, the herd structure and herd size was
investigated. Based on these results, the movement

pattern of chiru around QTR/QTH was estimated

[ Results]

1. Analysis of the home range of chiru inhabiting neighboring
to QTR/QTH area, showed that the width of the migration
corridor was wider in those habitats. So far, artificial
construction such as QTR/QTH influenced this effect on the

seasonal migration behavior of chiru.

2. Analysis of the habitat selection of chiru has revealed
three wintering sites in the Sanjiangyan area. Distance
from the lake and altitude is most important factor for

the habitat selection of wintering chiru. The selection
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of calving sites by breeding chiru is greatly affected by

the distance from the lake.

3. During field observation only 27% of adult females were
with offspring. The peak of migrating chiru in QTR/QTH is
observed in 2nd of August, when number of migrating animals
was accounted for approximately 30% of the total observed
population. When crossing QTR/QTH, the herd of chiru is using
the underpass in the form of detour from the shortest route,

which is consistent with findings of satellite—-based study.
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