5537 B 8 W S &~ £ Eild Vol.37,No.8
2017 5 4 H ACTA ECOLOGICA SINICA Apr.,2017

DOI: 10.5846/stxb201512272581

AL RIGEES AR VK, bR A PN K B AR PR P 0o 5% 15 B gk I 2 A R R O S M L A2 252841, 2017,37(8)
Zhao H M, Chen X L, Xu B, Feng L.Impact of hydro-thermal conditions on the spatio-temporal patterns of migratory bird populations. Acta Ecologica
Sinica,2017,37(8) .

FRARAFHEUNZEZEHENZ o5 MHFER N
Ll

AL RIS iR KT R

1 VLGRS KA FR B 5 W R W E S SR, M S 330022
2 PR 2238 85 B TR K g, )R 430079
3VERRF A=, bt 100084

4 At SR LR 5 ER R G RHE TR, ALt 100875

B2 BB 0 2 2R . B A A S M, ol TR PN X AR IR AN ], A TG Bl B M R 0 22 57, AR IX A&
o 15 3R (IS 23 3 A R ARG A2 2% . 25 M) e T R | 46 M 5% 9 2 ) A i B O L 5l £ B 23 XA G G it e i 7
T WTFEAN [v) XU E7 3805 B 980 0 2 A 7K A B 30 2k 5 st Al 2 A AR ) S 5 38 5 /K SCE 30 22 ) ) AR S P 23 A DA Bt 3 it
JEE RIS 23 3 A W SR I 5T, PR R K TR B R 2 1] B 45 O A%, 2 171 463 72 75 D 989 DX DAL K PR SR P28 I X 485 5 50 i 28 0 A1 R E B 52
WAL, AIFFE R < 12 3 53 R 2 1 5 B 9138 4 28 55 Bk IR 2 40 A R AR O B8 PR 3R 5 520 DR B A 2 RRAE AR 5, 7K SC
ZEAF B A A AR S5 RS S WL B BT 1890 4k 25 80 I 2 0 A R RE O DR DR B AT by B 20 T8 4 A 5 0 I8l ) £ A 2 5
et .

S SREAAD « 780 L 5 A0 5 s AR DGR BT 5 I s AR

Impact of hydro-thermal conditions on the spatio-temporal patterns of migratory

bird populations

ZHAO Hongmei """, CHEN Xiaoling®, XU Bing’*, FENG Lian’

1 Key Laboratory of Wetland and Watershed Research, Ministry of Education, Jiangxi Normal University, Nanchang 330022, China

2 State Key Laboratory of Informaiion Engineering in Surveying, Mapping and Remote Sensing ( LIESMARS) , Wuhan University, Wuhan 430079, China
3 School of Environment , Tsinghai University, Beijing 100084, China

4 College of Global Change and Earth System Science, Beijing Normal University , Beijing 100875, China

Abstract: Poyang Lake wetland is a key wintering habitat for migratory birds in East Asia, where the spatio-temporal
pattern of migratory bird populations (STP-MB) is complex. This study used multi-source data from MODIS (NASA) from
2000 to 2010, including 10 days/nights of MODIS composite images of land surface temperature data ( MODLT1T, provided
by International Scientific & Technical Data Mirror Site, Computer Network Information Center, Chinese Academy of
Sciences (http://www.gscloud.cn) ), annual aerial survey data of migratory birds from 2001 to 2009, and meteorological
data. Inter-annual variation in hydro-thermal factors (IAV-HT) and the correlation with migratory bird populations was
analyzed at multi-spatial scales to examine the influence of IAV-HT on the STP-MB. Correlation between precipitation and

water area, and the spatial pattern of land surface temperature was analyzed to assess coupling correlations within hydro-
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thermal factors. The final impact of IAV-HT on the STP-MB was revealed by the aforementioned coupling analysis. We
found that the atmospheric temperature in December was the driving factor behind bird migration; and inter-annual changes
in hydrological conditions were the determining factors of STP-MB, which was influenced by agricultural activities and

ecological conditions in subzones. This research contributes towards the protection of migratory birds in Poyang Lake.
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Fig.1 Population Distribution of migratory birds in subzones and meteorological stations in Poyang Lake watershed
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Table 1 Survey Date and its Corresponding Year of Migratory birds, Poyang Lake Wetland

JE#E ] Investigation Date 1999.1.9 2001.1.9 2002.1.9 2003.1.9 2004.1.9
X} 445 Corresponding Year 1998 2000 2001 2002 2003
JE£E ] Investigation Date 2005.1.9 2005.12.29 2006.12.29 2008.1.3 2009.2.13
Xt 47 Corresponding Year 2004 2005 2006 2007 2008
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Table 2 Correlation Coefficient between Climate Anomaly/Water area Changes and the Population of Migratory birds

Ay 5 6 7 8 9 10 11 12 1 2 3 4
(Month) (May)  (Jun.)  (JuL)  (Aug.) (Sep.) (Oct.) (Nov.) (Dec.) (Jan.)  (Feb.) (Mar.) (Apr.)
TP 0.029 0.65 0.37 -0.19 0.36 0.092 0.22 -0.71  -0.0045 -0.27 0.51 0.22
PP 0.25 -0.61 -0.35 -0.10 0.58  -0.25 0.40 0.057 -0.029 0.044 -0.53 -0.18
Max 0.16 0.06  -0.49 -0.49  -0.06 -02 -0.34 -0.56 0.34 -0.53  -0.17 0.27
Min -0.51 -0.18  -0.19 -0.38  -0.08 -0.43 -0.49 -026 -0.4 -0.34  -0.11 -0.18
Mean -0.17 -0.00  -0.41 -0.46  -0.06 -0.22 -0.47 -0.36 0.08 -0.45  -0.14 0.11
Std 0.61 0.58  -0.60 -0.29 0.04 0.31 0.24 -0.39 0.77 -0.30  -0.21 0.58

TP, 5% 55 2 H (A 5% 5250 Correlation coefficient between monthly mean temperature and population of migratory birds) ; PP, 7K 515 5%
= *Hl%’;ﬁ( Correlation coefficient between monthly mean precipitation and population of migratory birds) ; Max, B KoK T FR 54 2 BB X AR O &R
fﬂ(( Correlation coefficient between monthly maximum water area and population of migratory birds) ; Min, A f5e /N 7K T FR 554 1 805 Y AR 56 ZR B
(Correlation coefficient between monthly minimum water area and population of migratory birds) ; Mean, H -3 7K T 1 5 ¢ & %50 19 AH 5 F %X
(Correlation coefficient between monthly mean water area and population of migratory birds) ; Std, A K T FRAE 5 5 505 1 AR ¢ 2 80 ( Correlation

coefficient between monthly variation of water area and population of migratory birds)
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Fig.2 Correlation analysis between runoff/runoff ratio and population of migratory birds in subzone
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Table 3 Correlation between Water Area and Precipitation of Sub-watershed
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Table 4 Daily Surface Temperature of Land Use Types in the Habitat Period of Migratory birds( °C)
T/ Vbt W A H Mt I IX INEN
River Beach Lake beach Cropland Forest Urban Water
10.79 8.84 9.88 9.34 9.72 7.37
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