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B E:AWMRFEHGPS TEBEBAR, UXM KX B XK LAY (Anas poecilorhyncha) (5 R) G LB (A.
platyrhynchos) (4 R RBFRI R, R T L FTEUE NS A48 L 08 70 AR (O HE 8 b 25 [8) A A% . F A B e 55 )
E(FKE) R B4 FMEN PGS FE 2 (15.073+25. 390 km” , BAWHBHFELER. HHME LS LN E
EWB AR MR R R AR K, O B8 F 5k 38.45%.32.46%.19. 88 % F1 8.85% , P
RHNERBRFTENHBMANEE HHYAH RARHAXRFTENNEHAR ENESRLZHENR
B, ERARI MEER BLERE. RAKNANMESERBARREENESBE HEIBREHAERR
SRS FAHAUBAGHBRT LEBRAFTHEEMRLBAEELAARNES YR BILESNSH
e, AR ERT AR SRR MEHRIBA T HAMPH.

KGR FEHERS; LW, WARAARMEB, BLH,; WAM; 17X

RESAEE: QI58.1 XWIREBD: A

FERS KR F M XBLAKSHRRABZ - CURBRBRER I EMNTAIYEERHZ - T
BRBAEMERNEEIT MBS A AN AFRAKSEFMBA BT ESZLSBKE. LBATK
TAXE . AHERERNEMSH, ETRKSEENHED, ST RIKE L 163 0, EMAKREH
FRAKSHRELBZ -V EERUBSHBIRBNFAIYERRRAARIER E-EFHRE
BAREwE MEREKS  AHEEWE - HURSEBSABRREEEMNARBE. UL WEL
WX FTENARBREFAE L. EWRE BB X ERNHH KR —IEERR X E SRR
AZETE B hn B 60 JR T, 5 4 B B v E R 2K 7 b Y b IX B M R, 1 38 I T A O RO B 1 A BRI U B
B . B inss g X ER RS RIEEEMARNTR EREIR KSR EVENTE, ERLLE

HLE#E 80 FRLUR . WARMEHILEMZHTERAHAKERY BREXAMA LK MBH
BERTEEARRBIA LA ORI THAZE S TH L R T K0 2408 St A A fn s (|47 R
RUETHARIS. EENARER  BLAFEBA SN HAE WMHE. KRAMEAER, BRERARKES
MR, B—FHE, EWE FREX &M HAXFEAER RN X5 ES KM
BRI R R R Z R A LY AT, U LIRS R EE TH/IPMERE KRB, h TRM
RE MR, B2 TR B L IR R 10 5 28 %5 M) AT M BB A AT R84 , B A B M TS R 2 T 4.

4R, BEE T4k B F1 GPS(Global Positioning System) A X B & HE S RIT HFEHR P KN
FRUIS1] | GO R H 38 {5 B R 4 (Geographic Information System, GIS)$ RV, AfIBZFUEE
RS (8] RBE BB 40 £ Bf (] ROBE b X S5 2625 (A1 AT Ry st AT E SR R , TR K s #E3h T 1 38 %5 6] 47y B BF
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KW BMIX—EARELZE AT SR T T NS 1A BB, X A RANE T
M GPS BB AR B R MERS KA ¥ i KRR A 22 1947 8. 3 Al AR XL AT 6.

HEi, =5 BB ARAEL TR WA YRS (Anas poecilorhyncha) 143k 88 (A, platyrhynchos)
PR S RATRMNR, RA GPS ENBEERRUT 3ATEBAAR: 1) BHRESRHTETH;
2) WARKRMEN XA SRWESTWEMESNE;3) PSSR A S HF IR E A R A RERAE
35 g Bt (] ] AR K.

1 BRI
1.1 HRMI

ITERARBIKOIOEEEH, 52HE 0 kn KM OOCH A LED BEEAMRBEILK
40. 3 km, BEBL 122.5 km’CY X EME B - REEN S L EHRFRET R L BREENKY
WM, LR EEWE - FENYRBR L. RNEAAENFEXREHER, B FRIVEFNH
MEEE, ZXBARTFREED, RRBHALNFEKLEHTER.

1.2 GPSERBMHME. EESHEEIK

F 2017 1 A 18 HEMA R 255 58 MBK W (31°0'11. 90"N,121°55'28. 23"E) i T 4
R 08 (Anas platyrhynchos) 1 5 R BEMEWE (A. poecilorhyncha), 3t 9 REERBEER B (mrn) KT
600 g MME, Z# T H R A GPS LRI (HQBG2715S, Bk fE 1) BB BN AR (mgwe) 17 &5 57
AHAMEE A BRI &N FRE SYMARED. AR RN RABRIERLE 1. F GPS BESEK
WA S/ 1AM AR AN, AR RFE AN GPS BEBAEEHE L, TURBR—1HAHA
AR BRFRBURBBEANYEXTEANNESE. W MER GPS AL A3 #EE T Tracker Client
2. 0% [o] i & 7.

2RES TS BT AL R FE RS XA, B RRERE BT AL ESHYRFES
HIHXME.

1 HRAIMEEXEER

Tab.1 Basic information of tracked duck individuals

HEY mrw!8 H 5 magn/maon HeP m /8 5 mamn/mru
BZ001 1000 3 1.7% LTo01 1120 # 1.5%
BZ002 1080 3 1.5% LT002 1260 ;3 1.3%
BZ003 1020 3 1.6% LT003 925 3 1.8%
BZ004 620 ::3 2.7% LT004 1100 -3 1.5%
BZ005 820 b3 2.1%

H: DREF BZRATERI (A, poecilorhyncha) ; LT FRFF LM (A. platyrhynchos) ;s i B MAY IR S,

L3 B 4ELNEHTEITE

H BB RS BZ004 FIZRLNS LT004 MEH RUAL & Bt 4 (<<400) , [AlBT 48 3L 18 LT002 AL+
BEEERM 563, B AR EX X 3 MMEFATIE S B8R 4.

HRAE GPS B BR 285 B B9 20 GPS i &% B 38 BF N 49 36 3h B A2 A 8 3h i BBl AT IR B R Tl J A
HEAHBENIAE, N 3 HERBT. (D M TFRMNBTHETIOMNME, URBRETHTH (AL
J5 TEBED B B E] 9 ME L 4 A FF 1R GPS 38 % B iz Bt 18] £ BT B4 B[] Bt P9 4K 48 A4 87 A5 038 1 o 8l B MR 7
ERHRABRLHEE; (2 HTFEETHZFIARMREEZEENME HENLRRFHBESHE S
2R 23 B AL B8 5 (3) T8 M B3 JE) 47 8 8 b v i X A, RATUA R B FF iR AL M B L
A B ] A7 95 A0, K A 300 FF 2 300 B (] A O L B9 J0H08 1 O X T B MK 0 R A T ER

f#F ArcGIS10. 4" ) Home Range Tool 2. 0CHRT 2. 0) #&4, 4> B LA B /MM £ 341 7 ¥ (Minimum
Convex Polygon, MCP) I [& & # 25 [d] 3% (Fixed Kernel Estimation, FKE)ItB & M EEH R EK MM X
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MESHERCY. @ F FKE & RMMEHE 2R 95%, A B LB RMAM T it B a5 shm s, A B34 5
R4tT MCP # FKE # 95%.75% .50 % % 3 1B 4 LK F B IE shmm .

WA ATHREBEVNNMMEERRAMBRLHETRAESIEEFRTEXHBILFA TR, L
ENEET2RENNMMOEEREDER. BEEZEREFKERERBEAANMEHESRITEBERR
B ABRAFEBEOBREFESHEETED, BRI A 95%MCP %8 2% K WAk 0B L B4 E
SHWE.

1.4 ARSI S GIS #§i%

A LR 95SYWMCP EHHEN MU MENBL YR A ESHEEIWE L GISHER . A
ArcGIS 10. 48, F| f Formosat-2 T E 2 m 4% % 561 b 58 B E 4 (2012 4£ 6 ), %54 Google Earth [
BMLHAE, SHARBEXHFTNEHETERB . EAREXEAOABER S BN EE B R
H bkt B IR K AR IR FNPRIRE o Fp. H o, MR T SO KSR LA W 1) XS IR E LK
RRZAMEEAMKE; RENCEBHRCHEDRSH B ATRFREN L, ARKEE XA
REMITE (T HUE 5 B B IE R K B T X8 B SO B E KIR B DA R 3R E BE R E K s 7E A Y
3. ¥ 40 Wa WA 7E L A + R i i — 26 5 5 A0 ¥ 5 B fn U B YD BRI B B 05 3. PR TR ST RE D, Xk
55 05 45 8, 3tb 178 0 086 TR ¥ S PR A, B8 ot , A B 5 AL 3 1 3 X 88 7E T AR R A (X A 1 A 4 8 3tk ) A
FHIE.

1.5 BSRAEEKH SR ANSTE

B RE GISHBFENEMMEAESIXBANSHABEKMYEBE S, ENZRHABERY
BER ARG, UL 2FA R GPS AL 5 B LA 45 Fh FH #b IS B B9 | 43 b, 4E o 5 0 1S ) 19 36 X% 7
AR SH AR KK, UBRKX LT AEK GPS S LREEEFMAME M ROBRE S HLIENE
B 26 %t R P 3 26 R A WL A1) T 3R, 3F 11 8% WL F F R 89 Bonferroni 95 % B 5 X a1, i 5 %0
AR SHEFXE/MFEREH AR, AWNBERNSE SR ZH AN RHAREEDNTELER
A5 o SR B ) B3R 95 %0 BAF X 18] 60 & 0 R A 3R, 0 0 W0 A v i R b 26 R B A B 3 A 1 44 5 B SR
SR F A 95 % BARF X B K FE e I AR, HIo Sl AT Z A R R P AR B ERFHESTM.

1.6 BMNANETEMBRBABPA AKX

LA 2T & GPS MRS — b KR PR BB B DI &AL A LAY 5% 0, ¥ % i
REHW A FERSHER. EHE NP EUNMEREALSEITERS AR PHLEE WER
RN T EWN S KRB >3, ] Kruskal-Wallis BRI R Z AN EE 24 h I AR T EM/E
WRABRENES. WRERMNMERE 2 FEME AR, @ H Wilcoxon BMMIERBRRE.

5347 S WA R 7R 3 5 T AT B b 2 AU R Y B 1) 43 S, B L 07:00~18359 KB 1H],19200~06:59
ABEL HMER 2 A ML HERR Wilcoxon BRI SN MW METER A KW B 6] B . 8 X 4~
EWMSMARMMAHABRERSHFEREER. RB A 2 MEXERKN Wilcoxon B K4 M EN K
WAEN AR EERSMAYUE KEFAREHTHALEK. 1 EHNEHEMNBRREROER, KBS
MR R EEN R R, %t 8 E 8 (P 18)#4T Bonferroni HFIE"".

1.7 BAAMEFEHTR

AHRMEAN GPS PEBEHF/ANEZSHIFEN S, 8 i R A8 B P (1 h) B9 IR 5 W B T R A
BEZRBEAMEDRE. B, BINEAZRIBLHS I RN ES NI ANRS KRB FHE
ERZA TR AL PTG SR E, AT B EBANY U RSN ERERMEAHMN 24 h ESH
. RASH 2 RS. 5. 0C 52 .

2 & R

2.1 ZERERSFNER L RS USRI R
et AN 2017 1 A 18 HBI 201841 A 1 B, 3L WA BEMERS 5 B G3L08 4 B, 8t 9 R4MK.
o PR B R B K S R R BEBE RS BZ005(315 X .7 189 ML) , B M R LM LT004(33 K .363 S &)
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(F& 2), FHWMeFK (125. 0105. 98) d. FHEHIE (2 777.31+2 509. 60) 4. 9 R Mk HF 4 B
Wi B 4T R, 45 2 HBEEE NS (BZ002.,BZ003) fl 2 R4k P8 (LT002,.LT003) (% 2). RIVKERE L
AT A NME BZ002 T T AR, B BL RS RET ERER 20174 4 A 3 B(XR 2).

F2 UMK GPS RIRMELA
Tab.2 Summary of GPS data of each tracked individual

PV e B (] i g 80/ 4 Y A fir 25 30/ 4
¥4 A /d WA AR A 1675 4 8.4

dﬁ&/km

®E

BZ001 1192 53 2017 ~-01-18 & 2017 -03-11 1192 — — —
BZoo2* 3509 268 2017 -01-18 £ 2017 -04 - 03 1730 2017 -04-04 2 2017 -10-13 2779 1018. 32
BZ003* 4363 191 2017 -01-18 F 2017 - 04 - 30 2098 2017 - 05 -01 % 2017 -07 - 27 2 265 211. 99

BZ004 164 69 2017 -01-18 & 2017 - 03 - 27 164 — — —
BZ005* 7189 315 2017-01-18 & 2017 -11-28 7189 - — -
LTool 406 34 2017 -01-18 & 2017 - 02 - 20 406 — — -
LTo02" 2090 310 2017~-01-18 & 2017 -04-05 1436 2017 -04-06 & 2017-11-23 654 962. 23
LT003" 4764 208 2017 -01-18 & 2017 -04 - 11 1849 2017-04-12 E 2017-08-13 2915 635.75
LT004 363 33 2017 -01-18 % 2017-02-19 363 — - —

. —RTRBEEE: " RAUBIBIERAT A ¥ RR PR BZ005 A28 W 300 38 1] 4 5k 3 FF o R AR v (X

2.2 KMAUNMMKERFESEENEDEE
6 RELEHAARBHBXESINMEU RSN 2 AL NI EESIHEREFEURBMA
WONPLMT AMBAALZRE(E . A MNEK Y TE 3 E R K (22. 206 & 33. 264) km?® (95%
MCP) 8% (15. 073+25. 390) km?(95% FKE)(E 3), B M Z @B H B HEER.
%3 WA EHEIERET

Tab. 3 Evaluation of the active area of each tracked individuals

% 3l /km”
THHES HERE R MCP FKE
95% 5% 50% 95% 5% 50%
BZ001 2‘;271;?2;_1?15 1. 786 0. 867 0. 468 1. 367 0.568 0. 250
BZ002 222717_?2;_1%2% 15. 469 10. 683 8.047 11. 485 4.587 1.923
BZ003 2(;)717_?2;_1195 89. 068 46.181 30. 591 66. 371 28. 608 13. 037
BZ005 22:)717_?2;_1?)15 13. 440 2.688 1. 856 5. 355 2.033 1.031
LTo01 222717_?22__120% 2.029 0.139 0.017 2.059 0.770 0. 274
LT003 22:)71;?;:2;(? 11. 446 0. 468 0. 104 3.798 0.725 0. 246
FHE LR 22.206+33.264 10.171+18.079 6.847+12.024 || 15.073+25.390 6.215+11.075 2.794+5.062

2.3 BFMEEEEH S R AT

A KR A ERAESEEANE 2), FIARCRIA AR B & GPS A 5N EEWS K
IR YR g P4 (38. 45%) IR (32. 46 %) .4 H (19. 88%) . I Rl Zk 44 (8. 85%) (3 4). Bonferroni Z %
BN, ML | P K A 0 9 TR A LI 2R B3 K TS R R, U A P R S 205X 3 S A b 2 R MY
FAERE (& O, W AR TR B B AR B AR BRI A AR B ER T XA
BB R %, B0 A B A B 2 B (5 1),
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7 i
The East Sea

Kt 0
Dazhi river Estuary

o WnMAMAGPSH 4,
GPS location of tracked
individuals e
O H Farmland
Lro0s O W 7KAA Inland water
T e s mE7 S Bare land
LN Woodland
m Grassland

— M4 Coastline

Dazhi river Estuary

= VR Active area

0 3k
oL @M Architecture §8
) KA @i Road
i river Estuary Dazhi river Estuary @ﬂﬁ?,% In . l lm
m R Canal
BT WA AR A TE i R AR P20 b 2R 2 e X 4 3 00 A 4 5 33 RN
Hh X 491 370 FH 4 25 Y 53 A
Fig.1 The summary of the activity area of each Fig. 2 Landuse distribution in the activity area of all
tracked anatid individual during the wintering the tracked individuals in Dongtan Wetland of
period in the Dongtan Wetland of Pudong, Shanghai Pudong, Shanghai

x4 CREVMNM GPSHERMAMSABS T FHERE
Tab. 4 Intensities of all types of habitat use reflected by aggregated GPS data of all tracked individuals

FMER Sypm/km®  MBMAIHIRE/Y%  GPSLLAM/A  HEFMMR/Y%  GPSHLA%/AN  Bonferroni 95% BEIE XA gEFdt"

BHR 2.45 0. 00 0 2.45 186 [0,0] —
iH % 1.58 0.32 3 1.58 120 £0,0.07] —
4 H 40. 44 19. 88 1868 40. 44 3079 [19.07,20.69] .
[ 3:) 4.78 0.12 11 4.78 364 [0.05,0.19] ==
i, 2.17 0. 00 0 2117 165 [0,0] —
il 4.47 0. 20 19 4. 47 355 f0.11,0.29] —
W ki 7K A4 7.97 8. 85 832 797 607 [8.28,9.42] +
W 30. 35 38. 45 3613 30435 2310 [37.47,39. 43] +
A 5.59 32. 46 3050 5.59 426 [31.51,33.41] +

F: D+RRBERA, — 2R B3 M58,

2.4 HNUANMMEESHF AERX

N ERA A 1 SRR R W AN AN 4 28 S BAT S M S AR CE VR LA L LA i K A N 3 B2 ) I A
T2 % 2 5 (X =054. 433, P<0. 001). Fi A MAEFEE[A] (07:00~9:00) LA K B8] (19:00~24:00) 5 B H A4
I B e e . A FH 282 8] R TS BE 78 1 1 K. PR /K A B AR 7 1 K o ) . Ok 1 7R ) R R B T R BLTE
PN 1 2 e U4 If ) P 5 JBE e g . T 3R 4 R R PR R - 3, (LR T ) 5 B8 B K, E B A b F 06:00 A2
A F 9 B A R (B 3, DLAR 456 1),

(D PEYERS G L E - RPFEARNESHIE. - NMEHIREHIERE THEL, BT
HEIETE 18:00 £ 4 (BZ001,LT003) 8 21 Af £ 45 (BZ002 ,BZ003.BZ005). A Fb 2 F , BZ003 1 BZ005 %
I 35 2 5 B X R T R (& 3).

(2) B& BZ001(W =193, P =0.051) 4} BT A 18 &5 A& 5t AS [ 4= 5% 35 AU 8 b A FH B XK [\]. BZ002
(X5=40.933,P<C0.001) ,BZ003(X}=26.064,P<C0.001) .BZ005(X%=63.29,P <0.001) ,LT001 (W =
0,P<C0.001) . LT003(X%=28.927,P<0. 001) %t A= [F] A= 355 2 BRI 2, b 1| F 38 A7 76 B F 22 7 (& 3).
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Fig. 3 Habitat use and activity intensities of tracked individuals in 24 h

(a) £ MERBIAME IR ; (b) BZ001;(c) BZ002;(d) BZ003;(e) BZ005;(f) LTOO1, Z MM BHERLKR X KICH,
WARMESHRL I ; (2) LTO03.

3 AFABENMENARLMUE S ERFHBEFA . TR BEMEYF AT MERAKE.
{2 BZ002 #1 LT003 St MR M ER A AR E L 7% B E 2R ;B2003.BZ005,L.T001,LT003 4 M4~ Xf
KEMBERAABREAESEEER. WG, 7 4 ~F H R HAEE SR ,BZ003 it LT003 XK H
BRAFBEGFEDERES,; BA BZ003 AT WA, EXt B KENERAHAFEREER.
BZ0O1 X MR MWENERAABREIAFEBRERER(R D).

(4 Fl—HHERXBIEE RSB ARLBE Y ARRXUASHAARESHFERERER. XLt
RERBHE , PEYE RS SR L3R AR A AREDAEDEEER  FER M, BEUE RS R4 L5 X5 & H
HWENAREFERERER(EK6).
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5 KANMELEXEMBERMP GPSEANS T
Tab. 5 Distribution of GPS locations of each tracked individual in the four types of habitat
5 W X3 5 W A BZ001 BZ002 BZ003 BZ005 LTo01 LT003 St
24h 41.4+9.3  18.0%4.4  13.1+4.9 57.6+£7.0  13.0+2.8 24.1+22.8 109.1119.6
373 07:00~18:59  42.0%+1.4 19.8+3.5* 13.3+2.1 58.3+3.6 13.2+3.3  3.6+3.4* 94.8+9.2
19:00~06:59  40.8+7.3  16.3+4.8" 13.04+6.8  56.949.4  12.8+2.2 44.7%12.5" 123.4+16.6
24 h 36.8+4.0  13.845.7 3.242.1 30.145.9 2.84+1.1 40.4+14.6 90.3%16.6
WE 07:00~18:59  37.8+3.1 14.9%£5.1  4.7%1.9° 6.11+3.8° 3.44+1.2° 51.9144.3* 100.3+9.4
19:00~06:59  35.7+4.7  12.8%+6.5 1.7+0.8" 34.2+4.8" 2.340.6° 28.9+11.9" 80.4%16.6
24 h — 36,04+10.3 28.8+26.6  3.7k3.4 — 10.0+9.5  77.8430.3
RH 07:00~18:59 — 32.5+10.7  6.543.1° 2.340.7 — 18.1+5.4* 59.24+16.2
19:00~06:59 — 39.5+8.8 51.0+19.8" 5.1+4.4 — 1.8+3.7"  96.5%30.1
24 h — 34.6%29.7 — — — 34.7429.7
P Bt K 07:00~18:59 — 61.314.0° — — — 61.3%4.0
19:00~06:59 — 8.0116.8"° — — — 8.13+17.1
6 HIANMKEMERHANEROTABRENLE
Tab. 6 Comparison of the utilization intensities between habitat types in daytime and night by each tracked individual
s X 3, W 0 B[] BZ001 BZ002 BZ003 BZ005 LTo01 LT003
— - V=0, - - -
H] (7:00~18:
B 8:59) _ _ P—0. 003 _ B _
I H-A Bk &
— - V=13, - - -
H $00~6:
w19 6:59) B B P—0. 008 B B B
- V=65, V=90, v=0, - V=18,
B (7:00~18:
B 8:59) - P=0.005 P=0.002 P=0.002 _ P=0.003
R E-MER
- V=18, V=175, V=0, - v=0,
B (19:00~6159) — P=0.003 P=0.009 P<0.001 — P=0.003
- v=173.5, V=46, V=0, - V=0,
B (7:00~18:
B 8:59) — P=0.008 P=0.066 P=0.002 — P=0.003
& B-WE
— V=176, V=18, V=0, - v=0,
100~6¢
BRI (19:00~6+59) — P=0.004 P=0.002 P=0.002 _ P=0.003
V=24.5, V=14.5, V=18, V=178, V=18, v=o0,
8] (7:00~18:
&R 8:59) P=0.271 P=0.059 P=0.002 P=0.002 P=0.002 P=0.003
HRr-mE
N =22, =10.90, = s = s v=78, = )
2 (19:00~6:59) \% V=16.5 V=178 V=178 8 V=66
, P=0.195 P=0.084 P=0.002 P<0.001 P=0.002 P=0.037
— - V=178, - - -
] (7:00~18:59
B¢ ) — _ P=0.002 _ _ _
PN B OK &
. - - V=13, - - -
100~
KEQ9 6:59) _ _ P=0.045 B _ B
— - V=178, - - -
7:00~18:
BE( 8:59) _ _ P=0.003 - _ N
WR-N R K&
. . - — V=28, - - -
HIE(19:00~6:59) _ _ P=1.0 B _ _

H: ZEBETER, Y P<0.05 P>0. S HABELER, —FRERE.
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3 i #®

3.1 THOBESHE

FHRERRN 4 A L8R R RIS 4R L 0838 i et e, R ER, B 1Mk
PRFTENHK YD XERH B (R 2. AEBAFZLEAEBMARENEENREK, BRI ME
(BZOOS)HEE T RN EREBHARETHITN(E . X—RARET T AEN X EWN KT HTHEE®
BRE, BLEEBNRLENMMEZTLEREN X ENT. RURBRURBERB (X)) RHETE
RUAZHIENVRNEERRE.

3.2 ZBEENHEE

FHRLEREV, WARMADIEE MR LWHA B A EE B, kWL D) 1WAk %
MHEHMES SARAMNE T (BINEBEREMARY) E. KM EEHEERPEFEKR, HZH
FHRAR BARARBAHESDVEFAMBIER G 3. BE, A MRS 37 B &£ KK AR O M
T, EARANMEZEESRBAES (B D . S5 AGNE, XRFAFABHSXYHZAFEABN
FREIE S M EFBER T R A.

AHRREL,ENXNEDEE S FRMENREXR, RENMEEAR R M SRS ik
RS REAEA XU, RBFFT R, R R A S b B A BERE RS BZ001 54 3LM8 LT001 A9 3% 3h ¥ Bl &
B/, FIAZF R b 2 R A9 BERERS BZ002.BZ005 54 :L88 LTo03 MESIEEEBRA K. AAT 4 # il
B X R BIERE BZ003 MEHBEEABRK . EHREN KX DZRFAFEFERAZR(E 1,R 3. X
REEREEWNBASXAIMB NS EEBEE, TURLEMNNEIECEEHR, RECNBEFHER
RABHEWHEE, A FEEMR.

3.3 HERBFARBE

BR-BAEWHSHBITURMKEZEHERS  ERETLERARABRBLNESRSY
BN AT AT 4 A SR TERSMAER P B THRENARBEI, KA I HYIAENRS
W ERRRNARERENE A HPBEERLPRENE S . XEATEABSAMNFEKSHEEHR. 5
—FE.BR6 REERMAMMHERBFAFAARMEFEE 3D, BRERMWEDREMNRAAOHE
B (R 6), HAWIEMEN AR M AN AR RE UK T B AN S a4 BKR (% 5), 75N
BEATEHFEEHASHEENIERERFRAKERMANTREE AEXBEFTHRREIEHE
BXEEH BB KRAR, EROWE LROAEAXRES, B HBH SRS RO T K4,

B—FEH.EEAAREREZV, BLPUHN S ARBLAABES . AHRF . BALERELBR
REEBWFARETARNCE O, ARRNHNMEERB ELAERAZRHB (A 3), B2 —&4K(BZ002
MBZOONAEREFEEKRBAARBAEENAR(E ). AGNEBER, LFRIEHNEHLEEAERS
BE, XAHESEMOEA SRR H T EYHFE. WA SIS0 & B AT BN ER T, 3 B R E
ZRHEEE 3),X5AHKHEMERNRRERA. BHSIGEFT ARELORES, RHAAREDHN
REFENHTRE. KK HEARRAFXMEOEDNEDL, A RED — ARERBFEREAFHBNRA
WABYEREZE. UELARRA, ROBAFTBRASATENRYRR , BREBHALXED THMHE
BERR,BREHTEMNOABRE B, BARAARREEHRBRR,AXFAARIRAR. RERBER
P X AKIE S RAESYTFEHBRE RN X, EAD A H S A5tk B KR A R Ex T 45 A%K
MELESYHZEER, HMATXHZEEATTESHYRREROEARNBEERFEERXL.

RRTFITE WA EB L, BB T BANEBEBE TS BZ003 Xt Py Bk 44 89 7 I B 8 K il T 0 8 4~ 2 38
KEHRITERAAR(E 3). Bk, i — SRR S 33 Py B 7K 4 19 F FH (8] 200 75 2 05 0 58 44K, X
BAINMEHESTRMT, A RBAERERNLER.

3.4 BHTR

FRBFRLREN, ERREFR LS HBFENANEE ). EARR" 28,84 F

HEMBELSAAXRTHEBEUKRENE, MEBARRITH. ZEFKRAENE R, BEURF A ST
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XA S RMIEAAR, AR B A  FENRRH A

ARARELA, REEMR M EFRSHEFEE ARG, MEREHRSREGHESRE (H
D.ARRE, KAREREFARBEAMBELWHFE  FUARBSHRFERBENE RN
£ H L ARFRATMES R EFREXEHAMESIRETRERRTH. BTFHEAFR, RIMTH
T W M TE B W Bt B RAKAT 0, A S MR B B R A BARSh BRI LI E B T #
BB RM AT RAR B BRI R T MAHE GPSBERE SEENMEREARE.
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Spatial Behavior and Habitat Use of Anas poecilorhyncha
and A. platyrhynchos in Winter at Dongtan
Wetland of Pudong, Shanghai

YE Sijia', MA Shuo', ZHOU Feng’, WEI Xu', YUE Qu', HUANG Meiling' , WU Di*, JIN Huiyd’,
BO Shungi’, YUAN Xiao®, LUO Zijing', GU Jianming*, WANG Tianhou' , WANG Zhenghuan'*

(1. School of Life Sciences, East China Normal University, Shanghai 200241, China; 2. Jinshan District Forestry
Station s Shanghai 201500, China; 3. Shanghai Landscaping and City Appearance Administrative Bureau,
Shanghai 200041, China; 4. Pudong District Forestry Station, Shanghai 201200, China; 5. Joint Translational
Science and Technology Research Institute, East China Normal University, Shanghai 200241, China)

Abstract: In this study, we studied the spatial behavior and habitat use pattern of the two most common ducks,
five spot-billed ducks (Anas poecilorhyncha) and four mallards (A. platyrhynchos) in Dongtan Wetland of
Pudong, Shanghai using GPS satellite tracking technology. The studies showed that the two anatid species began
northward migration in early April. Each individual had a relatively fixed activity range during the wintering period
with an average area of (15. 073 % 25.390) km’ (95% FKE), and there was no significant difference between
species. Main habitat types used by tracked ducks included the intertidal zone, canal, farmaland, and inland
water, the utilization percentage are 38.45%, 32.46%, 19.88% and 8.85% respectively. Among them, the
intertidal zone and canal were the two types of mainly used habitat by all tracked individuals. Although farmland is
the main type of landform in the study area, and are potential feeding ground of ducks in winter, it was only used
by four tracked ix;dividuals and mainly used at night to avoid human disturbance in the daytime. All tracked
individuals kept active at night and showed activity peaks at dusk and early morning. These findings were the first
to systematically revealed the temporal and spatial characteristics of habitat utilization, activity patterns and
activity range of ducks in winter in Shanghai, providing basic data for waterbird conservation and management in
highly urbanized areas.

Keywords: Anas poecilorhyncha ; Anas platyrhynchos; Dongtan Wetland of Pudong; overwintering; habitat; behavior



