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Abstract: The effect of climate change on the timing of bird migration is a hot topic in avian ecology. We
used the bird banding method to analyze differences in the spring migration timing of two bird species in
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Qinhuangdao, Hebei Province from 2010 to 2019 (Fig. 1), and further discussed the reasons for the differences.
We selected the insectivorous Yellow-browed Warbler (Phylloscopus inornatus) and granivorous Black-faced
Bunting (Emberiza spodocephala) as the target species, and analyzed the changes of migration timing and
their correlationsin collected individuals with banding numbers. Advanced migration timing, including arrival
date, peak periods, and departing date, and shortened residence days were found for these two migratory birds
(Fig. 2, Fig. 3), and there were positive correlations between arrival and departing dates of the Yellow-browed
Warbler (Table 1, Table 2). We suggest that the earlier growth and development of vegetable and insect food
sources for these migratory birds facilitated their earlier arrival. In recent years, Yellow-browed Warblers have
arrived in and departed earlier from Qinhuangdao; therefore, they should have arrived at their breeding sites
earlier and possibly beneficial for their breeding success and survival rates.
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Tablel Thecorrelation between the different migration timing of Yellow-browed
Warbler in Qinhuangdao from 2010 to 2019 (n = 10)

B3k 8] Arrival date

% JF I} /] Departing date 15 8 K% Residence days

74 3] Peak date 0.493 (0.147)
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B IFIF ] Departing date

0.338 (0.340) - 0.120 (0.740)

0.691 (0.027) - 0.235 (0.513)

0.540 (0.107>

RPHTRMKXRB RE, 5P HTREENE P HE.

The figuresin the table are R value in correlation analysis, and the figures in bracket are P value of significance.



* 6 =24 Chinese Journal of Zoology 56 4

F2 FEH 2010 & 2019 F KL BT HERT [A] AR Rt
Table2 Thecorrelation between the different migration timing of Black-faced
Bunting in Qinhuangdao from 2010 to 2019 (n =10)
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The figuresin the table are R value in correlation analysis, and the figures in bracket are P value of significance.

3 Wig

BRTHEL SO REETENN— R
FIAEPRHES I B, RS BB R TR
M AT HE, FHSAN MDA IRA S,
RERIE & RAE s FE WL LRI 0, S IRITHERT
V) FAD e 398 A LA PR A B R 3% R B3 S A AT [
R EIEHNE R (3 2012). Newson
& (2016) XU 40 5K 14 FiETE H SRIT
BEWS (AR AT 79T, B PR IR FE 3,
R 11 Fh SR 2A H ISR T 10 &K,
X5 ARG RIEAR . RBPTTLsREMN,
T 10 4Ek, #5 JE M R0 Sk B 70 3T AR I 1] 4035
S B 5 TR 325 e 5 T L7 P [=|
RIKXB)Gevt24 025 AR, IX AT RE S 7T Rt
BT A 0 B PSRN [R5 o i B4R,
7 B BRI 2RI m S (T
S5 2018), fRAFE PP AL BEVE A B R AT HE
ARKETEN B, BT BTN R %S
RAEE WV (FMIHE 2007). AHFR
H PR E W I A VR 2 RS A A SR, AT
DL 2 42 T 204 1) 3 JE M2 R0 0GR BS 1) B ) 75
Ko BUERTEUA, XPFME S 2A TR 2 BT
HUHZ SR AT, FEAEREAE e 2 i 21k,
ST 5 YRR FE I T DA A A K B R A
EV)EER (Nidsenetal. 2006).

MR, SREEME. FEAE. T
B AR S RHMERAN I, SR E R T
ITHERT ()AL S A AR, A LR
19 BE AR DR HE [ B 3T I 1) ROE N A BRI 1

Fimr, ARG NS, FEOTHER (A
i B sl B Y+ 8 AL, it
VY E R, e 2 AT
MBI, £ 2 FHMBEER T (Both
et al. 2009, Thackeray et a. 2010) . 2K ¢ & FiL,
bEE BRI TR, BRI E TR
ZRE BRI CRBIRGE” KRS, FIAR RS
BTN (8] 2238 IEAH GRS 13X — 555 2K kag
() B B[] 5 B B ) 2 TR ARG, (HR AR
PEARNE RS o i S5 38 BEHE b mT DA i L
FARLIZE, WBIAnDR S B o S A 1S i,
HHEASWIN AR R, R 700. L,
BHEENEWEITEL, UUAHE 2R AR
FHEE RN K FIT M SESE (Marraet al. 2005,
Lany et a. 2015, Velmaaet a. 2015), X%y
THHR A B T3 = S 2R B I A AR

MAEZE B P IE R BN KRR E , 5
JE M AR Sk B8 #4852 B4 4 P R B TR B,
BRI = o] DAL B B gk, R
it NAE KA B R B (Harrington et al. 1999),
IR B IR R TS B, (RmT
ZEEXH T EACk BAIPHE R R E, B
SR R K T ARARE B, (R IR S8R
HREVFEEEM S (RAESE 2019).
TR N S S R BIA R B I IR TR A2 AT,
PR AEK R 1 B A BHiR n] LA 2 S i 2
AR 3K, B R B 5 8P RERCE 3,
Al REVA 2 el DUREL, PRI 38 JE A0
FiA 7 B 5 DL 15 B 0 B I () 4D 7R R o



1 Moot I 10 4F52 2 B P A S RETT PEN (AR 10 10 22 1k <7

SR 5 Ak R LT & N — 3 S YA E A
Mo XHCKESIN S, Z&ERNEYHEEmEK
REWRA, HENERE, FASHIEwEE
METE A, BIAREHLE, BRFHRE
R YRS, R JE AN 5 R X B i
] A7 435 R HLRE R TR, AR e AT I 2
Ji o XN S I HE R 8] ) 2 A AT BE S AT
MIE AR B S5 HARL R A 2% (Gill et al. 2013,
Kullberg et a. 2015, Zaifmanet a.2017), Xi&
TS Ja i — IR T

£ § M ST HES 7 NS NI [ 27 NN 4
R Ze B IO R AT E &4
5 E FRP[2002] 33 5; FEMIr7[2017)]
175 5 ; 3AkHE[2017] 180070100001 5. [2018]
180070100001 5, FLAKHLHE[2019] 180070100001
5 HE T RITMSCRE, RIS & EI
19 KIR E i TAE N B ARAEFR & |5 B &
JRE . WERNLA R

Zz ¥ X W

Both C, van Turnhout C A, BijlsmaR G, et a. 2009 Avian population
consequences of climate change are most severe for long-distance
migrants in seasonal habitats. Proceedings of the Roya Society
B: Biological Sciences, 277(1685): 1259-1266.

Cornelius J M, Boswell T, Jenni-Eiermann S, et a. 2013.
Contributions of endocrinology to the migration life history of
birds. General and Comparative Endocrinology, 190: 47-60.

Gill JA, AlvesJA, Sutherland W J, et al. 2013. Why istiming of bird
migration advancing when individuals are not? Proceedings of
the Royal Society B: Biologica Sciences, 281(1774): 20132161.

Harrington R, Woiwod |, Sparks T. 1999. Climate change and trophic
interactions. Trends in Ecology & Evolution, 14(4): 146-150.

Hickling R, Roy D B, Hill J K, et a. 2006. The distributions of a
wide range of taxonomic groups are expanding polewards.
Global Change Biology, 12(3): 450-455.

Kullberg C, Fransson T, Hedlund J, et a. 2015. Change in spring
arrival of migratory birds under an era of climate change,
Swedish data from the last 140 years. Ambio, 44(Suppl 1):
69-77.

Lany N K, Ayres M P, Stange E E, et a. 2015. Breeding timed to

maximize reproductive success for a migratory songbird: the

importance of phenologica asynchrony. Oikos, 125(5): 656-666.

Marra P B, Francis C M, Mulvihill R S, et al. 2005. The influence of
climate on the timing and rate of spring bird migration.
Oecologia, 142: 307-315.

Newson S E, Moran N J, Musgrove A J, et a. 2016. Long-term
changes in the migration phenology of UK breeding birds
detected by large-scale citizen science recording schemes. Ibis,
158(3): 481-495.

Nielsen J T, Mgller A P. 2006. Effect of food abundance, density and
climate change on reproduction in the sparrowhawk Accipiter
nisus. Oecologica, 149(3): 505-518.

Parmesan C. 2007. Influences of species, latitudes and methodologies
on estimates of phenological response to global warming.
Globa Change Biology, 13(9): 1860-1872.

Redlisiak M, Remisiewicz M, Nowakowski J K. 2018. Long-term
changes in migration timing of Song Thrush Turdus philomelos
at the southern Baltic coast in response to temperatures on route
and at breeding grounds. Internationa Journal of Biometeorology,
62(9): 1595-1605.

Thackeray S J, Sparks T H, Frederiksen M, et a. 2010. Trophic level
asynchrony in rates of phenologica change for marine,
freshwater and terrestrial environments. Global Change Biology,
16(12): 3304-3313.

Thomas C D, Cameron A, Green R E, et al. 2004. Extinction risk
from climate change. Nature, 427(6970): 145-148.

Velmala W, Helle S, Ahola M P, et a. 2015. Natura selection for
earlier male arrival to breeding grounds through direct and
indirect effects in a migratory songbird. Ecology and Evolution,
5(6): 1205-1213.

Zaifman J, Shan D, Ay A, et al. 2017. Shiftsin bird migration timing
in North American long-distance and short-distance migrants are
associated with climate change. International Journal of Zoology,
2017(12): 1-9.

A, A2, FRiRE. 1992, 23 5 B TV L X 6 1 JE A 1
WAL, WAL 4R, 7(1): 34-38.

TR, IR, BEZ, %2018, FEH T 64 ES TR
Lo, Th PR TR 22 B 2441k, 28(3): 70-74.

FNIE. 2007. 28 2 81T 45 4R RAR L B HORP AL 52, 22
P ZIH R AR 2L 18 S, 46-47.

RO, FeF5H. 2019, WhAs T2 EHRAESPIG . Ak
WAHL, (3): 69-70.

RFEA, B, RS, 5. 1992, F 2 ST X &R
BEFE. AR F R BARERIEIR, 12(3): 67-71.

#2012, 5% 2 . AL ARG HikRAL, 393-402.



