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Satellite tracking reveals the migration routes of the Eastern Buzzard

(Buteo japonicus) in eastern China and Northeast Asia

YANG Qing LU Chang-Hu"

College of Life Sciences, Nanjing Forestry University, Nanjing 210037, China

Abstract: [Objectives] According to the IOC World Bird List v15.1 and the A4 Checklist of Classification and
Distribution of the Birds of China (4th ed), the subspecies Buteo buteo japonicus of the widely distributed
Common Buzzard (B. buteo) has been elevated to full species, B. japonicus. In China, B. buteo and B.
Japonicus are therefore recognized as two species. The Eastern Buzzard (B. japonicus) is broadly distributed
in Northeast Asia, including Northeast China, the Russian Far East, Japan, and the Korean Peninsula.
Although north—south migration has been reported, particularly in the Japanese Archipelago, a systematic
analysis of its migration routes in eastern China and Northeast Asia is still lacking. [Methods] This study
conducted satellite tracking on 22 individuals of the Eastern Buzzard wintering in eastern China, recording a
total of 16 complete spring and autumn migration routes of 11 ind over a span of nearly four years. In R 4.3.2,
the zoo and changepoint packages were used to analyze the migration data and determine threshold dates for
state changes and the start and end of migration. Trajectories were then visualized in ArcGIS 10.8, and the
cumulative migration distance between breeding and wintering grounds was calculated. In addition,
point-wise nearest-neighbor (kNN) analysis was performed to quantify cross-year spatial overlap of migration
routes. On the basis of these analyses and previous studies, the overall migration routes of Eastern Buzzard in
Northeast Asia were summarized. [Results] The individuals wintering in eastern China migrated northward in
spring to breed in Northeast China and the Russian Far East. During migration, individuals traveled northward
along the eastern flank of the Taihang Mountains and west of Bohai Bay, traversing the North China Plain.
Subsequently, these individuals diverged into three major migratory directions: some crossed the Yanshan
Mountains into Northeast China; others headed directly towards the Greater Khingan Range and onward to the
Russian Far East; while a third group first moved toward the Northeast China Plain and then crossed the
Lesser Khingan Range to reach their breeding grounds in Russia (Fig. 1). Southward migration routes in
autumn were generally symmetrical to those observed in spring, while about 25% of individuals adopted a
route along the Changbai Mountains that had not been used by any individuals during spring migration,
directly crossing the Bohai Sea to reach their wintering sites in eastern China (Fig. 2). Analysis of repeated
spring and autumn migration trajectories of the same individuals across different years indicated that the
migration routes of Eastern Buzzard individuals exhibited moderate to high spatial consistency, with
deviations mainly occurring near topographic or climatic barriers such as the Bohai Sea, Yanshan Mountains,
and Greater Khingan Range (Table 3). Three principal migration routes in Northeast Asia were identified as
the Russia—Northeast China—East/Southeast China route, the Russia—Northeast China—Korean
Peninsula—Tsushima Strait route, and the Sakhalin—Japanese Archipelago route (Fig. 3). [Conclusion] The
satellite tracking reveals the important migration routes of the Eastern Buzzard in eastern China and Northeast

Asia, providing essential baseline data to support species conservation.
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Table 1 Satellite tracking information of 22 Eastern Buzzards (Buteo japonicus)

i R P53 BRI (E-H-HD AL L IEAE S AL
No. Weight (g) Sex Tracking time (Y ear-month-day) Effective sites Migration completion status
. FAE. 1 oK
#01 750 3 2019-03-27 ~ 2020-03-12 4477 L RESEES 1 UREEE
1 spring migration and 1 autumn migration
#02 960 3 2019-03-16 ~2019-07-11 943 A 5ER Migration incomplete
#03 955 Q 2019-03-18 ~2019-07-13 1017 A 5EM Migration incomplete
#04 958 3 2019-03-19 ~ 2019-10-16 277 58} Migration incomplete
#05 953 U 2019-03-19 ~2019-04-16 268 A 5EMK Migration incomplete
WEBTHE. 1 IRIKET
#06 740 3 2019-03-18 ~ 2020-03-12 2357 L REEELE, 1 RAEERE
1 spring migration and 1 autumn migration
WHEBTHE. 1 IRIKET1
#07 1000 Q 2019-03-18 ~2021-04-11 2230 ,1 U\%%}ﬁﬁ ! U\ﬂ?‘kﬁ .
1 spring migration and 1 autumn migration
#08 965 U 2019-03-18 ~ 2020-04-28 494 . *Eﬁi
Migration incomplete
#09 956 U 2019-03-18 ~ 2020-04-05 266 58K Migration incomplete
Ve 25 T4 Ve Rk ZE TR
#10 950 Q 2019-04-16 ~ 2020-03-04 1312 ,1 U\%%,ﬂ:ﬁf\ ! (A*X%ﬂ:ﬁf .
1 spring migration and 1 autumn migration
3 REZFEITM. 3 RKEILH
#11 1040 Q 2020-03-13 ~2023-03-10 13 627 3 spring migrations and 3 autumn
migrations
#12 952 Q 2020-03-13 ~2020-05-02 1210 . *ﬁﬁk
Migration incomplete
o L 1 YK
#13 940 Q 2020-03-13 ~2020-11-19 3232 ,l U\%é}% ! U\ﬂ(ékﬁ .
1 spring migration and 1 autumn migration
2 WEZEITHE. 2 WKEITH
#14 1220 Q 2020-03-13 ~2022-04-22 14 024 2 spring migrations and 2 autumn
migrations
WHEBETHE. 1 KT
#15 940 Q 2020-03-13 ~2022-06-13 11331 . 2 {A,%%,Lﬁﬁ ! {N‘Fk%kﬁ.ﬁ .
2 spring migrations and 1 autumn migration
WEBTHE. 1 RIKET1
#16 1000 Q 2020-03-13 ~2021-04-19 4313 ,l {A,%%Fﬁ ! {AK%L{% .
1 spring migration and 1 autumn migration
#17 961 Q 2019-03-14 ~ 2020-05-06 1194 . *Eﬁi
Migration incomplete
#18 954 Q 2019-03-13 ~ 2020-05-08 804 . *Eﬁi
Migration incomplete
- v v g
#19 980 Q 2020-03-13 ~2021-03-20 3793 _1 U\%éﬁ% ! Udﬂkéﬁﬁ .
1 spring migration and 1 autumn migration
#20 977 3 2020-08-02 ~2020-11-10 809 . *Eﬁk
Migration incomplete
2 WEZEITHE. 3 WHKEITH
#21 970 Q 2020-08-02 ~2023-01-17 14319 2 spring migrations and 3 autumn
migrations
#22 959 3 2021-03-16 ~2021-03-23 93 AR

Migration incomplete

“U” RonAKidF. “U” means unrecorded.
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Table 2 Migration parameters of the Eastern Buzzards (Buteo japonicus)
T4 pasy
EWFE e A TCRIERW GEA-H) EREEIE SRS LOEER )
Migration start and end dates Start longitude, start . . .
Season Year No. > End longitude, end latitude Distance
(Year-month-day) latitude
# 2019 #01 2019-04-05 ~ 2019-06-07 126°27'039" E, 116°22'03" E, 2501.50
Spring 54°0624" N 35°56'10" N
#06 2019-04-10 ~ 2019-05-09 127°30'54" E, 115°27'08" E, 1790.83
46°0721" N 35°12'02" N
#07 2019-04-05 ~2019-07-12 118°52'50" E, 115°15'17" E, 4114.49
59°35'09" N 35°01'45" N
#10 2019-04-17 ~2019-08-19 126°56'36" E, 115°15'15" E, 2351.75
47°52'09" N 35°00724" N
2020 #11 2020-04-26 ~ 2020-05-18 127°0924" E, 114°48'49" E, 2861.65
51°46'58" N 35°08'38" N
#13 2020-04-22 ~2020-06-23 120°26'44" E, 114°48'43" E, 4504.16
64°15'13" N 35°10'15" N
#14 2020-04-07 ~ 2020-04-29 130°58'45" E, 114°54'00" E, 337230
59°30'16" N 35°06'58" N
#15 2020-04-28 ~2020-05-15 117°57'05" E, 114°45'49" E, 2 547.80
55°09'00" N 34°58'45" N
#16 2020-04-29 ~ 2020-06-08 139°3527" E, 115°1529" E, 3532.68
62°11'45" N 38°40'53" N
#19 2020-05-05 ~2020-07-27 127°13'31" E, 114°52'41" E, 2927.05
58°13'46" N 35°1431" N
2021 #11 2021-04-04 ~ 2021-05-11 131°13'32" E, 115°12729" E, 4031.56
61°40'59" N 34°23'09" N
#14 2021-03-14 ~2021-05-01 130°25'03" E, 112°25'53" E, 4 806.27
59°56'14" N 23°15'46" N
#15 2021-04-13 ~2021-04-25 120°2829" E, 114°40'57" E, 2861.40
56°02'46" N 36°59'18" N
#21 2021-04-05 ~2021-05-03 134°53'56" E, 113°27'06" E, 4410.04
62°35'45" N 31°12'43" N
2022 #11 2022-04-03 ~ 2022-05-13 130°5125" E, 115°00'40" E, 4 008.08
62°32'38" N 34°43'50" N
#21 2022-03-29 ~2022-04-30 133°26'33" E, 113°27'06" E, 3949.34
62°5838" N 31°12'44" N
& 2019 #01 2019-09-23 ~2019-12-03 115°15'14" E, 126°31'37" E, 2528.25
Autumn 35°01'45" N 54°03'30" N
#06 2019-09-23 ~2019-10-22 115°16'05" E, 128°05'10" E, 1981.24
35°09'50" N 48°5320" N
#07 2019-09-29 ~2019-10-16 114°49'44" E, 121°54'47" E, 2074.38
35°44'03" N 51°43'01" N
#10 2019-10-24 ~2019-12-13 115°15'14" E, 126°46'34" E, 1933.09
35°01'45" N 47°56'47" N
2020 #11 2020-09-28 ~ 2020-12-03 115°12'50" E, 127°45'43" E, 2953.04
34°22'50" N 51°5032" N
#13 2020-08-02 ~ 2020-10-07 115°26'13" E, 120°27'58" E, 3946.45
35°48'11" N 64°13'57" N
#14 2020-09-15 ~2020-12-20 112°48'18" E, 130°36"29" E, 3952.73
24°23'05" N 59°0720" N
#15 2020-09-06 ~ 2020-10-19 114°29'31" E, 117°4326" E, 3309.66
37°06'58" N 54°43'03" N
#16 2020-08-20 ~ 2020-11-02 114°4626" E, 139°51'47" E, 3 981.59
34°48'58" N 62°14'05" N
#19 2020-09-07 ~ 2020-10-22 115°3922" E, 127°40'12" E, 3270.50
34°02'02" N 58°21'48" N
#21 2020-10-05 ~2020-11-03 123°32'35" E, 113°42'00" E, 2203.56
44°17'58" N 31°31'19" N
2021 #11 2021-09-26 ~ 2022-01-17 113°3029" E, 128°5422" E, 3586.87
34°30'58" N 61°00'01" N
#14 2021-09-10 ~2021-11-29 112°26'02" E, 130°33'11" E, 4494.90
23°15'46" N 59°28'40" N
#21 2021-09-05 ~2021-10-23 113°27'07" E, 134°51'40" E, 4185.98
31°12'43" N 62°3721" N
2022 #11 2022-09-16 ~2022-11-18 117°18'43" E, 129°5429" E, 4038.11
34°38'15" N 62°0722" N
#21 2022-09-03 ~2022-10-28 113°2620" E, 135°11'60" E, 4015.97
31°1232" N 60°12'59" N
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Fig. 1 Migratory routes of Eastern Buzzards (Buteo japonicus) wintering in eastern China during spring
HFES: GS 5 (2026) 2005 5. HEEEFHES N GS (2024) 0650 S (¥FRHEMEIHI(E, JKEIZ N Natural Earth HifEEdE. %87 45
#iRIRT The IUCN Red List of Threatened Species (2021); = E 1L k& K IH T https://www.earthenv.org/mountains .

10°0'0" N
10°0'0" N
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Approval number: GS Jing(2026)2005. This figure was produced based on the standard map [review number GS(2024)0650], and the base map is
overlaid with Natural Earth terrain data (https://www.naturalearthdata.com/downloads/10m-raster-data/10m-cross-blend-hypso/). The distribution
of Eastern Buzzards was obtained from The IUCN Red List of Threatened Species (2021); major mountain-range data were downloaded from

https://www.earthenv.org/mountains.
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Fig.2 Migratory routes of Eastern Buzzards (Buteo japonicus) wintering in eastern China during autumn

B GS 5 (2026) 2005 5. ZEEETHES ) GS (2024) 0650 SHUbRAEMLEIHI(E, KB Natural Earth HEHEE . i@ 55
#iRIRT The IUCN Red List of Threatened Species (2021); = E 1L k& K IH T https:/www.earthenv.org/mountains .

Approval number: GS Jing(2026)2005. This figure was produced based on the standard map [review number GS(2024)0650] , and the base map is
overlaid with Natural Earth terrain data (https://www.naturalearthdata.com/downloads/10m-raster-data/10m-cross-blend-hypso/). The distribution
of Eastern Buzzards was obtained from The IUCN Red List of Threatened Species (2021); major mountain-range data were downloaded from

https://www.earthenv.org/mountains.
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Table 3 Interannual differences and stability in individual migration trajectories

RIPCFAERRS (k) e o ST A BB Ckm) SR 95% GBS (k)

AN 1=} e A SV /AN
MA S = 4 1 4 2 :
Symmetncgl mean Symmetrical median Symmetrical 95th percentile
No. Season Year 1 Year 2 nearest-neighbor . . . .
di nearest-neighbor distance nearest-neighbor distance
1stance
#11 %2 Spring 2020 2021 366.08 122.33 1380.94
%7 Spring 2020 2022 283.43 183.52 1014.35
%2 Spring 2021 2022 73.99 62.26 164.38
#*Z Autumn 2020 2021 129.92 49.74 533.76
#*Z Autumn 2020 2022 246.37 179.14 772.15
#*Z Autumn 2021 2022 193.24 202.53 312.02
#14 %72 Spring 2020 2021 288.27 111.15 1054.41
#*Z Autumn 2020 2021 51.80 34.60 112.34
#15 %72 Spring 2020 2021 121.12 117.49 217.55
#21 %7 Spring 2021 2022 61.49 51.06 133.33
#Z Autumn 2020 2021 407.87 168.84 1557.40
#*Z Autumn 2020 2022 467.57 116.55 1.837.49
#Z Autumn 2021 2022 94.67 106.79 175.95
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Fig.3 Interannual comparison of migration trajectories of Eastern Buzzards (Buteo japonicus)
HES: GS i (2026) 2005 5. ZEETHES N GS (2024) 0650 SRR EIHINE, KEMEPHAERMEGS .
Approval number: GS Jing(2026)2005. This figure was produced based on the standard map [review number GS(2024)0650], and the numbers in

the grey box represent the individual number of Buteo japonicus.
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IEAERE AN 2 25K AR, RKERIT M
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—ay I HHBLEE BRI R 2020 A ] AL IR 4K
P F B M, 2021 0 B E AR LR
REHEM . AME#S LK E 2 FEENEFERT
BERNTE, FEARBON—E. ME#21 0% F] 2 %
FERTHEYPIL. 3 FHTTHEPIL, FRFIT
BERIE S BA B K — B, (B 2020 2Rk ER
OSBRSS 5 2021 12022 SEFAEER,
IR 95% 7 AR B UK . R E, XHFRT
PEER S ZIEAE 34 ~ 203 km [X[A], TIXFR 95%
Iz BE B AR IO B 500 ~ 1000 km,
S H /b B B I A
2.3 HFEEERICERTHERSE

AU EdE (Hijikata et al. 2022,
Nakahara et al. 2022) X} 18 % T HE B 28 31T AR
B, @ FEARIL XA A IRITHE, H
AR A RLFE H A PO . A I 2R P A A
S H B 2R, BT ) 3 A TR i AR X
HAG By R R B ZR b IX . HOTHERK
LRETRI A =5% RE —h ERI—
EEAR S R4, HRE W—rh B R b3t
e By—0F By g IR B 4, P T B — I A1) B R 42
FEEITPERBR KRB R, A R Rk 4
(R MALERK TR IT O A > H 5 F T4k
AT BN R T R e, X EEAMAT K E L
KIEAE,  ZF BRI 2R B 15 il i BT B A 1

(K 4) .

3 iR

BBt (10C {55284 5¢)  (Gill et al.
2025) ¥4 @ 1 K53 4 ASFR: B. j. japonicus

(HARZERZHEM) | B. j. burmanicus (RKIL

KEEZHER) | B. j. toyoshimai (ffG-/NEJR
) 5 B j. oshiroi CRABER) o [FK,
Nakahara 5 (2022) W3R, B. j. burmanicus

TERZEVTHE R RV K, 17 B. j. japonicus 1
TR AR EERIR T H A 5 5 P 7 5 2 16,

A H AN RiE CPESRS KRS5m4
Y (4R, A3 2023) , ERETZ 0/
WIAAE B. . japonicus X —VFF . {HAE, AHFH
B R 3 BARTE TR A EHGE T B.
Jjaponicus, {RHHZ 7AW UEYE M IR i
AE L WAA)E, FEFSH L.

HE4E TUCN Py 40 €8, 44 s AT 1) 43 A

W A ZE A T 3R E UL B M X DL
M ZRE ML IX s [FFf, BirdLife Data Zone
(https://app.birda.org/) 15 H H AL EE T
2 H AL IR E B G X . SR,

B FE A A 8 S A A ) R AR A T AR
SRR RENANE, [FE, TRIBERZGRER,

Br#14 SMESN, HARIRERAMARAE AN 55
EEI R = v SN S I Sl e o= o P T2 ©
SRAHICAI E 5 B A Ml s B 1 i 3 A2
TEAEALP R X iE B IR G, Lu 55 (2024) 1E
BFF 58 A ORI, A 8 S AR AT b Ve R A
J6 5 Xt A S AL 0l & 208 Bk iE
(Townshend 2021) . ASHFFLH) TR IEERL R
ke QNGNS B U B B S e S ]
A AEARAL P TR XGBk A AT E O AR AR E 1Y
ARG, HCPRiT A 50 [ o] fe Lb AT
IUCN 73 A R348, iR IIAHMEIT 8
() A BT BB

PRIBEGRER, KETHEWIE, E

BRA BRI R A T Ny, A I
CRIEITAHE, (A DEME B ). X
FhE ST NS H AR A 35 8 3 R B.
J. burmanicus FHEL, 1ZVFPITHEI AR R EE
S5 N DR AL 20 50 km T I
(Nakahara et al. 2022) . fHRHFFERE, KIE
BUTAE & RAEIT A Th B 2 R AR KU I GeiE AT
N, AHECT BRI, SREINAT e A S
Hi I B R FBRGEAE, X 54T A DU VR
3 B R U], AT R IR A Y S A R
FEAFET- XS (Egevang et al. 2010, Panuccio
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Fig. 4 Migration routes of Eastern Buzzards (Buteo japonicus) in Northeast Asia

HES: GS & (2026) 2005 5. ZEFET# KISy GS (2024) 0650 SHIbRAEHLIEHIME, JKIEIZ N Natural Earth H7BEHHE . 2L6AL5%
FORAW I IR BB ERIRIF A E A AR R 2 R AR (28 5% 72 I R 5] Nakahara 55 (2022) OB H A B4+
B. j. burmanicus 5 B. j. japonicus [F3THEFREZL .

Approval number: GS Jing(2026)2005. This figure was produced based on the standard map [review number GS(2024)0650], and the base map is
overlaid with Natural Earth terrain data (https:/www.naturalearthdata.com/downloads/10m-raster-data/10m-cross-blend-hypso/). Red lines
indicate migration routes of individuals wintering in China tracked by satellite telemetry in this study; orange and blue lines represent the

migration routes of B. j. burmanicus and B. j. japonicus wintering in Japan, respectively, as reported by Nakahara et al. (2022).

2011, DeLuca et al. 2015, Vansteelant et al. et al. 2003, Chapman 2017, Pedler et al. 2018)
2017) o RAMGEEAT NIFARBALIER), TR $li0, Hake %5 (2003) XTAYKUEME (Pernis
et Z 2 B L0 F F ITHEH N2 (Hake apivorus) MW AR, HEFEMEET SR
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HAE ARG B A, T A R B ek
HifE. th4h, Nakahara % (2022) #FFU4EH,
XS IEAT 9] ReAE T 3 A A i R R
7 OGBAEA, HABRRIKRENE, HESH
PARARRE, AR SIHAT = 208 %
TR E MR T R E AT, XRER AR HE
AR T BEAE T HER B PR 1] 1 @ 3 AH o
Mg Esl, MR ATk B 4 H A
P R IZ T Ak

AT 5T ERER (0 H Rl R 0B A3 30 2 T A 1Y)
LMy, ferg £ IRE B RILA RS RIET, &b
BT WrgE g N, R rh AT WA DUnZR
HERIX, HARZEMD Hing E R BT il 5 X
T A8 485 1 5 1) BB 3 40 TR
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HETE AN ALES (Hijikata et al. 2022, Nakahara
etal. 2022) o HE AR A I8 1 PR 1Y) B0E
HAHEL T H ASBR A PR B 5 B B AL . X
—ILRALE Hijikata 55 (2022) X H A A7 {3
AP RSO RS B S A AT, ORI
R A b A7 TR R T S %) A R 2 Bk P 3 T
B, AR MAE 2= H btk L,
FEE L HE N 2 PP T A R B[R] 55 R ] Re AR
FHARFE L RAREN.

AT TN AT B A A 23 T
TN, BB BRI AR PO R R 2 B —E
PE, AAE D BT AR B8R T B IR 2 S
it 2 WIS Fr ke e R, WiEhif. el
HRM2W, 5RI5—E & 1EHHERF
(Hake et al. 2003, DeLuca et al. 2015,
Vansteelant et al. 2017) . %101, MA&#11 7E 2021
2022 FFHZFITAE L B — 2, 1M 2020 4F
BEUGERICFIESEIL F Me#14 1FE
TR AR AE 61— K% 220 — 5 R AR AR B AL
s MAR#21 1 2020 KR IS H T 200
PR 95% i BE Bl K. Ak b, ESRTK A
Bl RS2 A e, AR R B R X B
FiEE R S E S T E SR, XS R
2, B, B & (Caprimulgus europaeus)

IEAE I E - RS fr B2 1) AR e o, (HB
R LA A AT E M (Norevik et al. 2025) .
ZREA RS WIAFEIR TR, EdRE A F A
KIEA S K 8] 5 21 256 R 3 5 45 8
AR 3 — P IRHIE .

AT TR 38 A AR G R R AT i 2k
AT T RGME, KINHTHERR S s RS
RO B AN ] o 38 2 ARG 3 2 2R R
TRICW X, FHIEHEMR S oA T 5 =
JRDLZR s 0 RO 35 P 3 A S 28 D A 5 RO A =
KM, £&rh T F k= R LAPE (Panuccio et al.
2021) o fEyaERiEk o BB, R
e SR AN RBELRE T3 P A o A 1) 1) e
filh, 3B T BRI I IE XIS CHRp 2 2R U
A, B T EAHET AR R
434t (Stanciu et al. 2017, Liu et al. 2018, Zhang
etal. 2024) o X F KL R AL R
20 SCHE TR A M RR O 3 7 b 2
JBRSTAFR ) 53 5 R o AR AL BB IX B
ABAEF 38 3 A ZR TG B S MR B W TR A
KKIE 3 IR B, buteo vulpinus, FhEsrI35+%E
X Dick Forsman il I X1 1% & T 245 22 RRAE 1) 45
Ao AT, W TE ] B 1 RO 1 4t 1
¥ (Townshend 2021) . ASHF 7038 1o X6 3@
W R B E DL RO 5 d R AT 1 R 4k 1 AR
B, 7R SR W b X 43 A AR NN
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