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Abstract

From September 1, 2015 to December 31, 2015, at the Oriental white stork (Ciconia boyciana) ar-
tificial attract breeding grounds, eight Oriental white storks weared only a satellite tracker, and
among them, six finished the precess of the fall migration in 2015, according to the results of satel-
lite tracking, three only Oriental white storks wintering areas located in Poyang Lake of Jiangxi
Province, China, two ones in the Yellow River Delta Nature Reserve, one in thelittoral of Jiangxi
gan River. The breeding sites were located along the coast of Heilongjiang and Wusuli river, with
important stopover sites including Liaohekou Protected Resreve, Caofeidian Wetland, Beidagang
Wetland, Yellow River Delta protected Reaserve and Nenjiang bank. Poyang Lake Reserve is the
main wintering areas for Oriental white storks. The migration routes of the six Oriental white
storks in autumn are basically the same, but the routes don’t overlap. The migration distance was
(2968.3 * 507.5) km in autumn 2015. The migration time was (48.1 * 13.3) d. The rest time was
(38.1 * 12.3) d. The number of stopovers was (6 + 1.8). The number of important stopovers is
(18.5 * 5.7). The maximum flying altitude was (1743.8 + 303.1) m. Oriental white storks use dif-
ferent migration strategies to fly across the Bohai Bay. Crossing the Bohai Bay can greatly reduce
the migration time, but only one Oriental white stork chooses to cross the bay. The main mountain
obstacles in the migration of Oriental white storks were Changbai Mountain Range and Yanshan
Mountain Range.
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1. 5|

477 F#5(Ciconia boyciana) J& #5 7 H (Ciconi-iformes) &5 &} (Ciconiidae) 1) K i &, 74K 120 cm. 15
AIERWHIX, Fmfid, 7E4BR{UAE 4000 R A1) [2] [3] [4]. #8NE S 1 2 SR %35, IUCN
LR 44 S H N BE DR (EN). H WL T VB R KRS . AR5 S I 32 B A b o E R S
W, FEHMEMRT W —ME LT, D5 BITREED, DRSS A g, thd . SROKRNR
WA E DI St . B AT B SR B B A RRAE 2 HUE SV PR B, D E A CT R [5] [6].

Tok B B AR N H T & 28250 7 7 UG T 20 20 50 AEAR ARk 2 3 e BF RS R4 7 Co B A AT U T
BRI T ; 1988 4FFE 19 3807} 7 3 %) #4515 £ 4 (Tragopancaboti) i 2 X 38347 T 70 4% . 1 o2k B B R
HAEEWHERRIRME: E5EMEEER, TEGE/NT]. A 20 i 80 FAK, HrEEH ARA—
TPEREH AT H T SR EREEAT 7. AT BEAR, TEREHARSGR TR ZHMNH, H
PRERVEER I ] A AN B2 BE 2% A 5 M 5540 A, 8145 FL4E 75 J7 1 #5(Ciconia boyciana) AL (Grus vipio)
FHI#S(Grus japonensis) &5z 25 i & 2R EREF T A EH H BRI H . HE, BEK. #FH%HE. L
R ) J 5 S PR 7 TR ER BRSSO . BEA 21 R FHL GSM (55 MR I JulFmE S, bl ks
BRENL RGL(GPS) SN, HBL T A 2 B SR S 0 B O RN A I 8] B 38 B 2% —— A
M, HILSINEESS . BESE 1 h BUS SATRIR ) M. SR, R, HE. EAEESER, I
I GSM W Z0RHE B IR It A7 BT IR 4545, (FF & Flid PC. FHLAEZun &8 IR 55 44 . HAT,

][l
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W E

GPS/IGSM &8 s (UL T PR & I8 R as ) £ S RERERWT FE T N O 28 NN, MRISCiRER . HA
RARTT S ER R TT 5 T PR STk ) L3507

RIJT AR I B A A MR B A I RS AT BB MR AT, N TSI SR, T
GPS/GSM FRERAE 2R J5 S ERERHT 7L /AT N . A SCEIE A GPS/GSM B3 RER BR 45X AR T7 ST Jié
WIBRTAL, AR 2R 05 ST A AR v AT B 2R e 5 05 T AR . D Tt — BRI S AR 7
FRERTAE R, JCHGR IR AR T VA IE PR 2R, AW SN AT A 1R BRERBOR, X ARy
(IR ZREAT TR TE, ORI AR DL AR5 B Fe AR LA B

2. ®IESF=%
2.1. R
PR H AR R P X A T30 [ BB VT =V P R X AR AR ER, s EE AR AR N E133°34'38"~133°46'29",

N47°42'18"~47°52'00", A 21,836 km?®, “SAZNIRHIRESIEX, HELZRENE LD, ZETVHRE
1.8°C, Mumifk iR 40°C, MmiR <R 39.0°C, PR /KE 584 mm. %35 16 H 43 £ 215 Ff,
Hr [HEXZMPGE 2K 10 Fho il Orar X ARG A6 5 5 VA AL IT ) B B s A0 S GE e, 2 A it 7t
T A 2R J7 EES SR U5 [8]-[13]

2.2. T EEANRR R BR R A%l R

AW FCERER ) 8 HZR 7 ISk B St X, KT EE 6 AZE 7 ARNEHN R, NETAHE
YRR T A PRI ERAR (R 1), TR MRERES R 2 b [ R RS LR R A B AR 1
HQBP3622 5 IR %, #iK% Y 55 mm x 26 mm x 36 mm, Jfi& N 22 g. TR IR GPS &M flAk
PHEEALHE, FREZSSREEM(E B H 2B G RA(GSM) K1k, 1EiTE R RS

2.3. FRABEIERENRESAE

TR PR BRSO M EE A AR T B A B (RIS 2R L 2h B ANIRER) S sE RIS TA] . TR ERER AR K
B BB E T BRERES S AR TT RS SRR R B R A A LB AR AL
B. C. D FIJCRL 5 FEMEEY, FEEAKUGEIN, M A EHZE D FRIEMRZESHEZ 5m, 10m, 20m
AN50 m, TR AR TR E AL IRYEREASR AT, fE I 4 VO, BOEERERES 1 h 3R
ML WERHEART 4V, MR 2~3 A/RIERIC ML BERART 3.6V, TN QMG R e (X 2
B 2R 5 B TR RE I 18] BOB ER m A BRI R SR ) o R ER O rh R R L 26 AN R FE SN SR ER B A
(GoogleEarth), BRI #E2y B ER B AF 2R A, o FERRE E IR TR 7800 212 s AR o PRS2 HE Y
KA RN )G, BB SRR, K25 G I E R, G207 8
MEEpERS L. EARBIFUE R, FIARYE R BT SRR AL . R H A0 32 23t ) b 3
AW W, Vbt O, ORI B R AT R BRSO AR R Excel BAFAEERE, ATLA
15 BT A BE B AN 5 BT T B P B R b 3%

P A B ATEEEAN 9 A 1 HITiRiES, —EE 12 7 31 SiFikics. safs i AEKET
PEMSIA] . MBREASS B2 20 7 b B BRER BRI, SRR TCRGGE A 28R, AR i B P o S
ArcGIS10.2 # b, FIF KLM SCHREESN Arcmap H1. I KRG A b P e 1] (e ok
ArcGIS10.2 Ficft | iy AT 3t B K S on 2R 07 VB RE BE 2, FE AT SR DT B AT A I 8] L 452 B
(6] SRR A s B SV 55 . SRAIJT Z e Wik, M) SPSS19.0 B, A ERER A5 S HIE
PEBRES . TPERT AL, {5 BICNT IA) K2 RAT R
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Table 1. Tracking information of Oriental white storks

® 1 FABBEERER

ERS S BERESS A BRIERRT 8] BaafisE BRI REEEiE
HQO11 Hem Ry X 201549 H 1 H~201549 H 3 H 30 3 HR
HQO12 Hem Ry X 201549 H 1 H~2015 412 B 31 H 2729 122 =
HQO13 YRS X 201549 H 1 H~2015412 A 31 H 2910 122 2
HQO14 YRS X 2015 4£9 H 1 H~20154 12 H 31 H 2151 122 R
HQO15 HEm RS X 2015 4£ 9 H 1 H~20154 12 H 31 H 2925 122 &
HQO16 e RS X 2015 4£ 9 H 1 H~20154 12 H 31 H 2927 122 &
HQO17 e R X 201549 H 1 H~2015412 H 31 H 2920 122 =
HQO18 YL LR X 201549 H 1 H~2015412 H 31 H 2815 122 =

TR
AT X @i O
4 i b g )3
PRt viln @ E
YEE e
IEANY Sea AN ! Sea
SERFHH] B BE
l 250 500 1,000 0 250 500 “1,000 Bl
T Y T I R T Y T I I R
T R R
THC AT M ‘
f°ﬁnm ey A
W B e SR
f Sea A NS | Sea
%wﬁ S
250 500 1,000 i 6 250 500 1,000 T 0 250 500 “1,000 T
Figure 1. Migration route of the Oriental white stork
B 1. &HBEEBMNTER%
3. BRE S

HQO11 54 J7 S I R A S8 E 270 41~ HQO12 SHHUEA 24,561 ~; HQO13 54 %%k
P54 26,190 1~; HQO14 SHZHHEA 19,359 1> HQO15 54 M EdiA 26,325 4~; HQO14 SHMHIEH
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26,343 /; HQO17 ‘A &4 fa 26,280 1~; HQO18 5 A A A 25,335 4~ 8 H Ak BRER AR 7 S (1)
HQO012. HQO13. HQO015. HQO016. HQO17. HQO18 5 A& /7 FIES5E K T 2015 EAK LM, HQO11 5 Al
HQO14 5 K 77 A 58 K Z=IT M . HQO11 5777 S T- 9 H 3 H 0 W fE B LR 15 56 B [FH &
—RJGTHR, SRR R BT TR K B A, HQO144 S AT HE 11 H5 HAE 11 H 12 H—HIS
PR T IC e Ak Yy, 12 H 14 HE S B BDEMEIFARE R, —EHH 12 H 31 H RN HALEIK
BTN TC 5 BEAR A . W0 FIWHR PTREAR SR PR, EARB BRI S R PR B (14 1)

3.1 FABBPRIEEIBIE M

— RN, T R B I A S 2R BT AT B A R AR AL, o N SGEE IR
{5 B R ik A5 ER 48 /NP LA L, (5 R AR LE 30 km VI Bl I [14] [15] [16]. AR5 BT 4T Ak 25 1 S Hb
Joi s ARYRERERARAL SR, EREHTA 2 N R EALS, WU SRR E S, SRR
WA EGh; (SR 48 h WDy E B AR E M. 6 R4 A S AR X . A5 A E
TR B A IO 20 MR A T L e A . JE MR SO = A RS X DA R T Y
AR SR A M AT VT VG 48 TR BHIS . 1L 2R 35000T ORGP X DA R YL PR SR L R (1) 1)

32. FFBPETER

FEHGTHEN 6 R AR TT T AEE 55 5(2968.3 + 507.5) km, iT4ERE 5556 [ (2151.1~3607.4) km. iTHERT
6 /9(48.1 £ 13.3) d, LA [A]7E [ (27.0~66.0d), {5 [H]J9(38.1 £ 12.3) d, {5 &K [A] 7 [ (19.3~51.2) d.
6 HAR A TE AR AR A B [A] 5 L I 70% (3% 2).

3.3. RAREITEmREIERE

RIJT A IIEAE LR (1] 1) AT BLR Y, AR5 VSR R R DB 2 A BRIE S AAR AL, (HARA 2
TR 4 ) — B 2R RO AT AT A B

HQO12 5 F S 1 & 75 BLVT I /3 R BT LU T By (R 37 X, o i 5 MO 7 BAIL 1, Uit i
2o e A I RN R X K GE W . I R BRI, R A BIE AR AR

HQO13 5 H#E I He yi A [ BH LK e 2 MK FERIEANAETINY R, o BB DR X, v
IS 2 AR K B N BRI, BTV A BA B, )5 RS BIA B R4

HQO15 5 FES BRI R R, 220d — BV G P AELL IS e BRI LI 3 M 5K, Z AT
— BRI PG AU 7 2 IO R, 5 i B B L PR AL ER, RN Al v R T AR e B
S, AR IR WA o

HQO16 5 F1H5 MMk 2 iy L R M o i (B vt Ot B i e, s BRI R X BIEALI T, % it
TR T BE LW, A BN B E I AR S B O, B R RN E KL RIE A
VRBCHEFH -

HQO17 5 F#S 1 & 75 FLVLIY A th A, i i MR 1 BT TR 11, 5 ) i T2 30 ok VT 48 4 3 A R
ACKIERH, JE R N E, WL BB A 3 B -

HQO18 5 [1#5 l  2 flirwey L2 2 R M o HY R 2 i 8 il AN T By il , 53 i MR 7 BRI 11, 9%
NI R EACGEF AL R A T, & PR A 3 = MM B R RYIX .

34. FAHBHBIEVTRE

HQO12 5 % J5 S RAT4axt v B de A AB N 1579 m, HI Y 11 H 2 H 6 I, MxT & A 145 m; HQO13
SHETAE AT EE R N 1535 m, HN 10 A 30 H 14 I, AXE N 1526 m; HQO015 5%
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T S AT A OB 1602 m, HEDY 10 H 26 5 11 B, AR &N 1528 ms HQO16 5 477
W AT 4t A ORAEON 1719 m, HIPN 10 A 30 H 11 8, AHXFEEN 879 m; HQO17 5 45 IS &
Tt EE R ORAE N 2410 m, HEA 11 A 15 H 15 B, AHXE & E 8 2408 m; HQO18 5 45 S KAT4
e RN 1617 m, HE N 11 A 2 H 7 1, AHXS &4 150 m.

#:25.35.55.6%5.75.859HM{%HQ0L2 5. HQ013
5. HQO15 5. HQO016 5. HQO017 5. HQO18 5% J7 1.

Figure 2. Tracks the migration routes of Oriental white
stork across the Bohai bay

Bl 2. #WIRERFR 77 BESES M e B a0t fEms £

35. RAREERFEMFENER

fH MCP VAT 2R 75 S TE T A A 45 B 1) 5 K P 45 B 1) v s TR . HQO12 5 7R XL 3] 1111
AR N 330.2 km?, {EERAFA] N 16.0 d; HQO3 S 7EAb K /K JZE KIS ST AL A 145.1 km?, {5 B[R] A
14.0 d; HQO15 S{EMTIN AR TS SN HE A A 119.9 km?, {528kt Jy 11.0 d; HQO16 578 #5] {47 X 1
TENHAR N 122.7 km?, {SEKE RN 9.0 d; HQOL7 578 #c el i 3th (3% ST AN 28.9 km?, {5 BRI i) A4
12.0d; HQO18 S7EdL KM /K EEHITH B AN 38.7 km?, (58K [F] K 24.0 d (] 3).

Table 2. Migration data of Oriental white storks
F 2. RRBETHERE

S HQO012 HQO013 HQO15 HQO016 HQO17 HQO018 EME + AriER
JEHET ] (d) 44.2 66.0 27.0 50.1 44.2 57.3 48.1+133
15BN 8] (d) 316 50.9 19.3 38.5 35.9 51.2 38.1+12.3

IEHE R 2 (km) 2652.2 3607.0 2992.7 3227.4 3179.8 2151.1 2968.3 + 507.5
rpig (s B A 15 29 17 23 15 12 185+5.7
g R 5 7 3 8 5 8 6+18
KT R KA (m) 1579 1535 1602 1719 2410 1617 1743 + 303

TERE: MU BRERES AR, AR AT 2 AR AL, WIRTASBRER ) B PR (5 B, 9 TIT ARG g i e, 4 R (AR 48
/NI D) B g {2 B
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Figure 3. Important stopping range of the Oriental white stork
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4. ¥hig
4.1. F7ABTHERRLLAVIERE

AVGBERSRE T ATT S AE L B PIAT R L, — AR A R X SR B (AR T VS AR T
SAE MBI R0 AR, WA Or IR 5 ARG S5 L [0, IR IATI A X 65 9] - R A L 3T
RERIE: R —FRABE=TTREERESEE, Re Bk mllk, BHAIRNE, R SRBerRiE
PERIZRTT BB G, WS R B . OF HQO15 5 FESIE #E55 — Sk i pEmk 2k, Hofth 5 R 07 Bk
B AT PERR L .

BT AR IER S LK TR EEESE TG G (ERH S SRRT DU B BT RREE AT AT
P Bk SE U ARG . (B, YR BB BTV, S SRR PRI R AT A e B R R 11
Mo LR AT A EIEPERR LR B TT, P R AL AR e, A AR T IS PR AR L — R RE S LSRR
PRI . EhiER K 109 km, FALEAKCEE RS2y 450 km. (HAITHERIBREORE , AT AESRIL T BN
R HIEAESNS, EATAT DL TS, ] DA IR A AT . AKIEAERT, A7 BRI 2 ROk
BB 2)0 M7 R SE RS IS, 0 S AILI LI R e R 2L R AT
AR LA I AR A A AR T B W, IR R GRS R 2 A P AT BRI BT 58
AT, ARTT A E R R By IS R AT, AVEUE ({5 R AR R B AT AL A i st
GRS RIS, SRS I B O IS R AL 1A R AR RS . HQO15 5 A< U7 SR HER — iy U
I 2 /NIRRT, AR AT SR ICR 1 Ry 3G M (1 2),

KB CHRINIHE  HQOL5 5 78 77 F S AR hig 15 Wit B I AN L At #8520, (HUZ HLE P s A
B () R /T He At (S, B ARE B R T LUK KA R PE I 18], (ELR AU 1 R R D7 S # It
BREG, U OIS B R R, R R EEARIOREE, RIATT Al B R TR, HAZH
AR5 VSR TEAE IR e B A 11 A BT TS RAT
4.2. REABEERREKL

IR AT PR A LA, A IS T P A2 2 PEBE 2 R TR 45 Bk o AR 7
{5 B[] A B S S AR B A, THEEH 6 RS SGEAE M AT B AE AT AE I e r {52 B 1) A 4 1) 52 8
oAy D ORI DR REEAE ORI L S ORI AT 2, 3 By oK g
f52 R TR ORI X o A I 8] f5 A (R 452 B R 22 70 A AR BRI A, P RE Ul B S AR e PE A v
SREUE 5 B U TR, (B S A A Er AR R

43. FARE TSR

TEAT T, 6 RFEBUEMN AR ABTEE L TEE. £ TLER ERBEE UTRENS
WMOSAIALE, KL HQO12 5 f iy AL B AE AT Mk S Fl ks HQO13 S el B A I HQO15
SEME L k; HQO16 S 7E & Mk (it ks HQO17 S7E & i ) & Hi; HQO18 5 7E B kL H ML FK A1l
Jik o 1 BH 2R 75 1 BB 3 A A 0 R 1 2 1 koA P B N K 1 Ll Bk (PR 1000~2000 m, #5504 2691 m)
ATk [ 15 P (e L 1L ik (R 500~1000 m,  f il 2116 m) [17] [18], 1 7E L i 5 LA RG HE A TE 1L Bk BELAS

5. &g

£ 2015 42 9 H 1 H % 2015 4 12 /1 31 H 2 IA], fEHIE ER H) HQO011. HQO012. HQ013. HQ014. HQO15.
HQO016. HQO017. HQO18 5% J7 ¥4, HQO12. HQO13. HQO015. HQO016. HQO17. HQO18 S5/ 1
KETHEIF I BA A . 6 W7 ST At R 37 X . 2205 (A #8 B B 5 Bt AT 323 O

DOI: 10.12677/ije.2020.91014 115 A


https://doi.org/10.12677/ije.2020.91014

W E

CLHEMER A T AL AR, MR TR = A P ORE CRRE R, 6 RUARTT A AR il AR
Hh e BRI 1] 7 LR 7006, 2R 75 SR A AT VI VG A AR PHI L LD AR SRR AR AP X DL R PY LI A
AR SF DRAP DX 2R 7 VS ) i R B A . 2R 05 S RIS R ) O b e v, VST A
05 R 1) 2 PR A A T L BRI L LBk, A L S DA R B A TS FLA L B BELAS
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