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Abstract: Nature reserves represent an important form of biodiversity conservation, and their presence is
particularly crucial for migratory waterbirds. From 2016-2018, six Bar-headed Geese (Anser indicus), five
Eurasian Spoonbills (Platalea leucorodia) and ten Oriental Storks (Ciconia Boyciana) were captured in
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China, Mongolia and Russia. During the tracking period, 844,592 pieces of high-frequency GPS tracking
data were obtained, we analyzed the duration that these birds spent in the Yellow River basin and, the land
cover types during their stay. Then we simulated the home range of the three species using kernel density
estimation. The results showed that the Yellow River basin wetlands are used as a stopover site during the
migration of these three waterbirds. Some juveniles of the Eurasian Spoonbills use the land as a summering
area, and some of the Oriental Storks use it as a wintering area. There are differences in land cover of three
waterfowl in the Yellow River basin. The Bar-headed Goose used the grassland (49.0%), bare land (26.2%)
and water (22.5%). The Eurasian Spoonbill used the cropland (42.1%), grassland (19.8%) and wetland
(19.6%). The Oriental Stork used the wetland (49.8%), cropland (34.5%) and water (4.6%). Our study found
that 50% of the home range of the Bar-headed Goose overlaps with the existing nature reserves, while the
homes range of the Eurasian Spoonbill and the Oriental Stork only overlap 1.6% and O with existing nature
reserves, respectively. The habitats of these latter two species are in need of greater protection. At the same
time, by analyzing the proportion of land types in the coverage area, we found that the birds’ utilization of
bare land, grassland and cropland is more passive, while the utilization of wetland and water is active. The
results detail the movement and living characteristics of three waterfowl in the Yellow River. Given the lack
of overlap between their habitats and existing nature reserves, it will be important to establish comprehensive
protected areas for Eurasian Spoonbills and Oriental Storks as part of further development of the Yellow
River nature reserves.
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U 75 AR5 (2020) 8 1 T 38 B A BT fE, R
T = AN AR X LA LA B S
B AR . R TR B R 5 A S i A 5
G, B ARG X B E IR T @At

ARAIF TS CAAE B AT S S 2. 1) 3 B LK S
FXFR, FH PEEEM TEEBMEA, Wi
EATFE BRI P (S ST Ky A5 BRI R F
B, DU T ffax 3 7K 5 b 3 ] 3t 380 Hh 2 A] R 4K
WG AR, (RIS DAl ST R AR R XX 3T K
WS R AR, CAHI A SR SRS I 38 E AR AR
Xy — 2 AR R R A AR

1 MREREE

1.1 DEEMEIFREA

PREENIE BRI AR B A BRG] 25 R
Ko EAE BER . BdE 2 R0 S AR A,
2020). I i EAE R, BN A B IR 1
AMERE B A B s, & nT ARSI . R, 6
PREEIARE R, DA =Sl nis i ST M5 B .
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PR, B SERE . MR SR TN T K
()53 A 2 5 B VE FH (Tavares et al, 2014). AR B %45
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Fig. 1 The map of the migration route of three waterbirds by tracking their life history. (A) The spring and autumn migration routes
of 6 Bar-headed Geese. The breeding area is Mongolia, and the wintering areas are Shigatse of Tibet of China and India/Bangladesh.
The Species mainly stops in the Yellow River basin. (B) The spring and autumn migration routes of 5 Eurasian Spoonbills. The
breeding area is Mongolia, the wintering area is the middle and lower reaches of the Yangtze River, and it stops or spends summer in
the Yellow River basin during migration. (C) The spring and autumn migration routes of 10 Oriental Storks, overwintering in the
Yellow River basin. The red line represents the autumn migration route, the yellow line represents the spring migration route, the
inverted triangle represents the summering sites, the forward triangle represents the wintering sites, the green circle represents the
location and period of the stopover in the Yellow River basin, the blue line represents the Yellow River and the Yangtze River and the
light blue shadow represents the Yellow River basin (Jiang, 2015).
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Table 1  Activities and utilization types of three migratory waterbirds in the Yellow River basin (YRB)

Yt Gl = B A TR T = )3 EFit
Species Population Season Staging in YRB (d) Migration duration (d) Percentage  Utilization type
BEk e E—rhE A wEn  KZE Autumn 1112 149 75.3% {8 Stopover site
Bar-headed Goose MtoT #% Spring 253 62.2 40.7%

2o [ E R fd @ K2 Autumn 1098 401.9 27.3% {8t Stopover site

MtoA #Z spring 0 40.7 0.0%
Sk 25k [ — KT = Autumn  172.9 466.2 37.1% 15 Stopover site
Eurasian Spoonbill - Mongolia-Yangtze %% Spring 329 39.1 84.1%

River

- 321.4 - 100.0% JE = Summering site

KA A AT B R - 1351.7 - 100.0% A HL Wintering site
Oriental Stork Heilongjiang breeding

population

V0 [l (13) 5 A SR e PR AR A (P e 3) o I AR 2 BV B SR MEAE 12 DX 85l A ) P ) 1 28 7R S R 3441(50.9%)
BESk E2S AR S LA TE R, EFLRR- HHh(28.0%) . KA (14.7%) R HN(6.4%) . B Sk ETE
S0 U0 X A0 O 3 S T AR 43 ) 9 3,332.8 km? MR AR HUAE I S T A 961.8 km? (90%). 27.3
(90%). 1,399.8 km? (75%)F1367.4 km® (50%) (#3);  km? (75%)F13.5 km? (50%) (#3), 3= FH ¥+
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E2 3fk BIEREARBESA A EE S E. (A)%u(B)ﬁ%IJ%IiI}JﬁMtoT (REE-+E HEN)fEEFMtoA (RiE-
ENE/ZMAE)MBEEEAREANEER S, COBEEERS-KIMBETETRENNEEMEN, O)RFABELL
FIEMBERIRENEERRM . EEHEA, E*&hﬁﬂm.ﬂkﬁ SFEMIEAEZ X ARERE AR RIFXEE. &
RIS RIS BB E 3% (). 39%60-10% (47). 10%-20% (35). 20%-50% (#&)550-100% (£I)i#1 T4 HARE(Jiang, 2015).
Fig. 2 Density diagram of the sites of three waterbirds in the Yellow River basin. (A) and (B) showed the important habitats of the
MtoT population and the MtoA population of the Bar-headed Goose; (C) showed the important habitat of the Eurasian Spoonbill; (D)
showed the important habitat of the Oriental Stork. The blue line is the Yellow River, the white line is the boundary of the Yellow
River basin, and the area shaded by the green grid is the Yellow River basin nature reserves. The site density of the Yellow River
basin is marked with 3% (blue), 3%—-10% (green), 10%-20% (yellow), 20%—-50% (orange) and 50%—100% (red) (Jiang, 2015).

R E B (49.0%) #iH1(26.2%) /KIR(22.5%)F1 VR HE(19.6%)FI/KAK(11.1%) (322). Al , 50%4% 0o [X.
TR H(2.3%) B3k 2 EE A B M (1 3Rk I A R i R 7K A o B RRAIR, 23 7o 1.1%411.6%, 1HF]
S0 Lt SRR AT EOTHR, KIN50% A% 0 X IR A ELIR17.8F5 6.9 . I EE N o BB A AR
5 7KAR &7 EEIRAG, 7300 080.5% 51.2%, 52 A (28.5%) 17 HI 28 MIK(3.4%), R BHTE B ZEH S Hh
SPEBE K X KR AR R A = (3R2), R AR i G R ARk, B bR A R
IEFN8.THEHN16.915%, XFRIARELMEXT TR AEFIRH  (R2).

PRI FH S0 ) SRS, TS A R A B i RT3 S 11 B R B o A R R = A
A B 5 AR U AT e AR ) e s ik PHLIX, A SR AL 9330.6 km? (90%).

[ EE B T OGRS 38 A 63,064.6 km?  91.7 km? (75%)F18.1 km? (50%) (#3). HIT-4rAikE
(90%). 31,660.7 km? (75%)#116,428.4 km? (50%) (& 1, DA BRI 20 - i 2570 J 4(49.8%) Ak
3) . Fr I (1) - th A0 Rk HH (42.1%) « B (19.8%)- HH(34.5%) (3£2). XF50% Ikl P 1) 1= s Ss 2
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Fig. 3 The home range of three waterbirds in the Zhaling-Eling lake (A), Muli Town (B), Hetao Plain (C), and the Yellow River
Delta (D). The black shade, the yellow shade and the red shade are 90%, 75%, and 50% of the home range fitted. The blue line is the
Yellow River, the green grid shaded area is the Yellow River basin nature reserves, the white line area is the boundary of the Yellow
River basin, and the blue area is the lakes.
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Table 2 Three important habitats of waterbirds in the Yellow River basin and land use in their home ranges

T T KE gk R R it Kk ATl B
Species Habitat Cropland Forest Grassland Shrubland Wetland Water  Artificial  Bare land
surface
B A B4 Muli Town 0.0% 00% 49.0%  0.0% 23%  225%  0.0% 26.2%
gizgfaded JLBEMI—SEb Zhaling-Eling lake ~ 0.0%  00%  50.9%  0.0% 6.4%  147%  00% 28.0%
509545 Home range-50% 0.0% 00% 849%  0.0% 05%  12%  0.0% 13.4%
75%353% Home range-75% 0.0% 00% 744%  0.0% 03%  57%  0.0% 19.6%
90%33k Home range-90% 0.0% 00% 668%  0.0% 06%  70%  0.0% 24.9%
HEEH £ FE Hetao Plain 421%  0.7% 19.8%  0.0% 19.6% 11.1%  3.3% 3.4%
gg;ﬁ:ﬁ’l‘” 500%% 3% Home range-50% 5520  0.1% 7.4% 2.2% 11%  1.6%  3.9% 28.5%
75%%¢, Home range-75% 345%  15% 13.9%  1.3% 08%  15%  25% 44.0%
90%% 1% Home range-90% 31.7%  27% 27.7%  0.4% 05%  09%  3.8% 32.3%
Vel R =49 Yellow River Delta 345%  00% 45% 0.0% 49.8%  4.60%  6.6% 0.0%
gtr(;fl’(“a' 509545 Home range-50% 69.8%  0.0%  0.1% 0.0% 01%  143% 157%  0.0%
75%% 18, Home range-75% 61.0% 0.0%  0.6% 0.0% 0.6% 24.0% 13.7% 0.1%

90% %18, Home range-90% 64.5% 00%  3.3% 0.0% 2.7% 19.1% 8.1% 2.3%
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Table 3 Overlapping in the Yellow River basin nature reserves and home ranges of three waterfowl

Z I Home range

M Area (km?)

FE A Overlapping area (km?) &% Overlapping rate

e 50% 3709
Bar-headed Goose 75% 1,427.1
90% 3,394.6
(i 50% 6,428.4
Eurasian Spoonbill 75% 31,660.7
90% 63,064.6
K7 50% 8.1
Oriental Stork 75% 91.7
90% 330.6

370.9 100.0%
1,427.1 100.0%
3,386.1 99.8%
105.2 1.6%
951.6 3.0%
3,090.4 4.9%
0.0 0.0%
27.2 29.6%
76.6 23.2%

TG T, 45 BB IREHIL 50.1%, Pt 75 H
BT Ty () R FH R B H e, N T A FH AR R
(R R i 17 T 55356 6 (2 2) o

L5625 RE3FIK B I IS LR A 2 A
G BRATEDL: AE I LR -SRI
WAARRE, TEIFESPIEENETE. N
BF IR Ll R RN SR = AP T K PR B IR
K AAF T RERDE R EBEIER, bR 2
PRI R I G X ey o (RN, E I 4 B A Y
7 B 1R X 7K1 1 A T 5 K A AR B I 5
2.3 BRI B R R X XI3MK S 2 BRI
EJ/RVN

W BT 3k e 52 45k 5 T AR AR R Y X AT B
I, TFEARFI00% 5 1. 75% 5 8. 50% 5 18 (1) = &
T A543 5 93,386.1 km? (2 %299.8%). 1,427.1 km®
(2 %100.0%)F1370.9 km?® (%S %100.0%), &
TRTAT AL P B Sk JE 1R P A N S A5 B T I
TR X A RS (F3) 1 I EE R 90% S Sk 1) &
A 43,000.4 km? (3 £ #4.9%), 75%5 I E 5
[ #19951.6 km? (2 %£3.0%), 50% 5 ik = 2 [ #
9105.2 km? (BB %1.6%) . 4277 [ #590% 515, . 75%
IR E A WA 5 876.6 km? (B 2% 23.2%) Al
27.2 km? (2 %£29.6%), 50% 5% 42k 11 = 5 [ A RO,
H AT, AEE AR T (8 I B S g R L]
B, W — LU A A8 ) H AT S A A (R 2

R BRI, B ME T AT S H A T LR A
—SR PR RN T S AR L Bk X, 2 BIIE H
SRARS X B0 BE AR o AR = TR T 7 il S B
] = AN AR IR K 5, HBTE BT 2 152 fR 4
FO AT AR, ATt 5 2 5 - B I i 0 2 40 ke B

IEEN SRR, JROLAE H AT B AR ORIP X HTE

DA S A (R IR S A B 5 128

3.1 3fhk B EIAR AT R

TSI A (1 A7 T AR - R PR I I
RV RPREIE GRS 26 b, A2 EHEK S 145 BR
i, ST b (5K 2 Fo AR A T, 1997). AT
FiEE FAUE B T AN 2 B Sk JE 52 oty [ - o [ i ) o
T3 2 52 0ty - B0 B8/ b R, B T S
I IEHE R B B . PN FREECE BT T
BIEE K ARIE R T — A H LA b AT A R I,
B S JEEAE ST IR I LA 20 DR S M, BB
K Ih IR i ——FL B . SRR AN i 8 LA
B, 32 B ERTE AL - S0 R X da o 1K i e T LA
NBESK MESR L RE B AMA AR B, 454 v K 45 3
BiE 3k JFE b B 114 e K B0 (980,000 K, Zhang et al,
2020) 4D, 1R AT REA K& A TE L fE i FE b &
ST o TR 35 VT Y 3 e 45 B e A i (13T
PR T AT B 4EH o

5 5% 7 B G I 1B B B AN (SR ]
JEBEAT 8, T HL > 808 S0 2 H IR B I 1
S HE R IR B TSP R R A S
Y (5, 2018) . 1B BRI ACTE 5 vt [ B 1)
H 8 %) SIE PR ZIT A AR R (8] B e, T
EMEVFEERE . fHRAE R M MEk: Mtk
BEEMRS, FLFELDMEL AT IR
55, 7ERIE ST AE I AR b 2 T I B8 2 KU, R
EENR B S TG SR A A T S, R IT Ak g ik
BT TR ATEE B L AR 8 SCR S E I SR A IR

T = AN AR A E B R A, 2R
TE M H IR R AP 35 I KB B4 H B B BATHEA

ImEte
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10 R 4 SRS VAR IR A T izt X, )
FH MW o A IR S8 BT A HAR 1 A, EAT]
FEF2FERNAKIT P MR A . X5 HEEL)
IR — 3. B AR T BT i S 5 %)
B e BB VA At v T A S, I 45 A 1 BB s A
KGR, KRIUEFRA TSR T RAL
3.2 3k BT EIARIAE 2 8 F A

AN TR R 1) 7K 55 B T T A RRAE A AR 2] 1R 4%
MZER, SEFEAFRPEHANE . R, EHAES
RGER . KEIROA BV FEER R, e
SO 7K S B BRI o B S e R ORI & 1 S AL 4
Pz —, EEGEYIA 3 ZIE 1R YY), P5
BHEY) 2L FER R, Ptk a/MRT
3% (Potamogeton pusillus) « ¥ JE 3% (Triglochin
maritimum)&5 K A (S B EESE, 2020). 7R 07 S
H5HABELAEAERIKY, BT 5 KR A
B, T HZRTT S DR R R SR b P K IR R
FHERTHEY, X520KS 50 &84T N5 VIR
(KK JREE, 2014) . BOiRIEIR R A 3+ & S )
BEUR, 90 T L 1 -8 1 X A 46 TR AE Y, 3t
# B g (Carex). BR3¢ )& (Potamogeton) %5154/
Y& (SR 4EFS, 2016), Aefs NITHEK SEE AL R
YT

KA REY], PELE. AEEMARTT A
I H XF A A I R PR 328 B e 2, TN AR B R
PR Bty A FE RN T 3R 0% A R I HE e it
)1 o TE DR A A 7K B 2 O 0 A 1 T 7K A B
PREERITRERR, X A A R b 114 v 55 A4 2 155 25 T
o EERIFPZK S xF o LA s 2 55 A R L o
IEBEAE, (BATYOR 75 EE 45 5 B A1 S R B H s Sk it 7t
XA IR Z AR &R .
33 EWBEARFXFRFIVKE D2 BEERHR
FRAKIHIE X

e [E ORI, 7R R O S S SR R AR
Z, R XAGR N TR A I Y,
IR AN Z R . BB AR R VRt A
JZ . RS 2 M S AR ) B RR 2R, HAESE
AT TG o DRAP BT IR b R RELA L 4EREK 23
WO NETFIREZ DTSR EFRE. 20194, ~JiT
PR G AE T R T T SR A A R
re B R R R TR 22, AR R E L R R IR,
[FHERE Va3, LRIV O IE AR N R B AR . R

P 3] % OO0 R AR RO AR KB MK 2R R T
BKTEe B T ISR 22 TR R 8, “4%
K IR 4 AR 7. eI Tb R e S5
NS 5k ARSI R W WP AR5
AEBEL20194E5 A KATH (A B AR X 4
), N 20004 5 1 R4 [X 307, Ah2000-2010
M, HE109 B R g F AR IX RO X R X
AR X N T35 8D 7 7%, 4%F15% (Xu
et al, 2016), RIS HARCRY X BB A 20k A
NFH . BRI X @RI, (HARYE 775
S (2020) A AT A5 SR, BILAE B PRI X R A AR
TP AR 2R A A R P P A, IR
(I s AT A DR 25 R A BEVAT AL SR DR X
R AE K RIRFE W LI, 759 R X
IYARRARL, DR 7 PR R X 28 % T /K 5 11
PRI T7 .

AHEFCRIN, FRI AR AE TR Sk AL B W A 5
B2 U (B Sk, JLVE B VE FE O R X e A
1M, EE R R 7 VS AE B ) R U RO S e R
P LB, (H 75 S BIX S SRR T b BB R A
A&, BN EAMERZE S, AT R IR A S 2
TR IX 2Mh K I f) A S M, {75 AR T B A B A
S A B AT AR o (H N AT S T DL
NG A S AP AR R 2 B, DR 2 BT 37 H
IR X MG AT 55 .

X3 7K & 72 G 5 v vy AR T I b R K
A EAR BRI 8 R e 7K 380 )L 2000-20194F 2 L |
Friass, (E IR R K 32 LA A 78 VAT i ek
B R Xk, U R 5 R T AR AT TR 4
/IMGao et al, 2020). TR IR BT RS ZE K 51
B = A PR X 25 45 A2 B34 JR) 72 19862007 4F ]
KA T HEA, ASE E AR 5 At 1986 4F 1)
48.64% 1 Ji1l £1] 2007 4F 11 64.73%; i% B A= 15 1 AX
b, H119864F [1)51.39%7 42 20074 11135.04% (5K &
4, 2019). FEREE R K TIRRE G KI5 YRl AR
TESN IR, 7E1999-20154F, £ it IRl = 41 I (1)
852K 7K 5 187,296 H i/ 3 174,412 H (K IR %
55, 2009) . X EEI G S B BRI 0K S A B M
15 7 25 jgl e, AL A B AR PR A X AR — 5 BRI
AT B E T BEAEE T CEA S, 75 g
R ZARKAR AT B XS P R,k Sl b AR A AT AE )
ZREERR.



12 M

FRERAE: T PR IBERIRDT BAE AR R DX 3 FhuK S ) SR BLR 1493

W PAREEE, BENSA MR B 1 i 5 5
o 45 BCHIAR LU TR R A, 52 B PR 1 5
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WP LRz R . DRIBERI TR MR S i E P i
ARy — Rt g BRI 77 30, AT B Ah s & 3
A B B T A 4 S R R R TE R B A R, JRR
PSR BUR . IR AR DA £ 2 B 5t
538, JHR KB ERM R TIE L, ERE0NEH
MR AL S

Bt RGHEFMHIRA NG TR, H L, PEA
B RAG AR K. KT A A R T H X A= Bastak
PRAp Rt BP SN ARIR TAESRAE £ 45, X E R a4k
B RAER B; KX TiEREA T BAFRAS
IR T S HAEMETAE S FAE R AL
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Tracking individual information of species studied
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EIIL\

BB 6 R kBRI A 2018 7 A 8 HAEX FEE R, BEELE
B A Omitela, /=& & 5 % OT-E25-3G, % EA AT AR, FHEEN 25 7,

® Al EESRAEVEMAMEREE
Table Al Summary table of Bar-headed Geese (Anser indicus) fitted with solar-powered GPS telemetry devices
EE) Giics 453 T A ILAERTTR] THEITIE  ITAESSR HEAE T
Bird ID Population ~ Sex Age Weight  Migration time  Departure  Arrival Arrival in Departure in
(2) time time Yellow River Yellow River
BHG001 MtoA T Male %5 Adult 2,950 Autumn, 2018 2018/9/11  2018/11/20  2018/9/12 2018/10/1
BHG002 MtoA HEE Male Y Adult 2,350 Autumn, 2018 2018/9/13  2018/11/20  2018/9/9/20 2018/10/10
Spring, 2019 2019/3/7 2019/4/17 - -
Autumn, 2019 2019/9/11  2019/11/24  2019/9/14 2019/10/28
BHG003  MtoT HEE Male Y Adult 2,360 Autumn, 2018 2018/9/19  2018/10/28  2018/9/21 2018/10/25
BHG004 MtoA HEVE Female Y Adult 2,200 Autumn, 2018 2018/8/26  2018/12/25  2018/9/30 2018/10/24
BHG005 MtoT T Male %5 Adult 2,500 Autumn, 2018 2018/9/13  2018/10/29  2018/9/19 2018/10/25
Spring, 2019 2019/4/4 2019/6/6 2019/4/11 2019/5/8
Autumn, 2019 2019/9/12  2019/11/14  2019/9/13 2019/10/28
BHG006 MtoA M Male M Adult 2,500 Autumn, 2018 2018/9/11  2018/11/20  2018/9/30 2018/10/3

BB iEe S RAEE AR A 2018 £ 7 A 16-17 HEZX & F Jiree River 1, &
PR VL& ) 4 Omitela, 7= & & 5 %4 OT-E25-3G, =@ XA AT ak, mFREEH 25 7,

= A2

EBEFBEAREMMERER

Table A2 Summary table of Eurasian Spoonbills (Platalea leucorodia) fitted with solar-powered GPS telemetry

devices
ETRS Fle R TR (8] TR TSR BEATH BEIF I
Bird ID Age Weight Migration time Departure Arrival Arrival in Departure in
(g) time time Yellow River Yellow River

ES001 %9 Juvenile 1,860 Autumn, 2018 2018/8/5 2018/11/19  2018/10/5 2018/11/9

Spring, 2019 2019/5/1 2019/5/16 2019/5/2 -

Autumn, 2019 2019/10/10 2019/1029  — 2019/10/12
ES002 %9 Juvenile 1,910 Autumn, 2018 2018/8/22 2018/10/29  2018/9/19 2018/10/26

Spring, 2019 2019/5/17 2019/6/8 2019/5/17 2019/6/5

Autumn, 2019 2019/9/26 2019/10/20  2019/9/27 2019/10/19
ES003 %1% Juvenile 2,170 Autumn, 2018 2018/9/2 2018/11/19  2018/9/28 2018/9/29

Spring, 2019 2019/5/1 2019/5/2 2019/5/2 -

Autumn, 2019 2019/10/24 2019/10/30  — 2019/10/27
ES004 A Adult 2,320 Autumn, 2018 2018/8/7 2018/10/30  2018/9/27 2018/10/21
ES005 #1% Juvenile 1,830 Autumn, 2018 2018/8/26 2018/11/15  2018/9/2 2018/10/22
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RAVTEEN 10 RATaBMEFTERAERER B AR X, R2 HH 2 R #H KX
fn Bastak # X R, M A4 Y, MHI KA, BEEHEIRE B4 Omitela f1 HQXS, 7 kA
HEaR.

RA3 EBESRAERHFEEMEEER
Table A3 Summary table of Oriental Storks (Ciconia boyciana) fitted with solar-powered GPS telemetry devices

CERe) A e | AR HENFE BT
Bird ID Weight (g) Capture Time Year Arrival in Yellow Departure in Yellow
River River

08001 4,005 2018/6/11 Winter, 2018 2018/11/8 2019/4/17
08002 3,950 2016/7/1 Winter, 2016 2016/12/14 2017/5/8
08003 3,650 2016/7/1 Winter, 2016 2016/11/14 2017/4/22
08004 3,760 2019/7/2 Winter, 2019 2019/11/13 2020/5/6
08005 4,875 2019/7/2 Winter, 2019 2019/11/18 2020/3/2
08006 5,135 2019/6/29 Winter, 2019 2019/11/18 2020/3/8
08007 4,425 2018/6/18 Winter, 2018 2018/12/6 2019/4/5
0S008 4,690 2019/7/3 Winter, 2019 2019/11/28 2020/3/2
0S009 3,805 2019/6/30 Winter, 2019 2019/11/4 2020/2/10

0S010 3,955 2019/6/29 Winter, 2019 2019/11/1 2020/5/2
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Appendix 2 Tracking species stopover information in the Yellow River basin (YRB)

® Al RSB EERES R
Table A1  Staging and migration duration of Bar-headed Geese (4nser indicus)

i = Fr WS WA IERERK [T S A VA4
Population Season Year Bird ID Staging in YRB Migration duration ~ Percentage ~ GPS fixes
(d) (d) number
MtoT X ZF Autumn 2018 BHGO003 34.5 38.9 88.7% 4,983
220k H W BHG005 35.9 46.8 76.7% 5,175
2019 BHGO005 40.8 63.3 64.5% 5,866
FIME + tRdEz 37.1+33 49.7+12.5 74.6%
#Z Spring 2019 BHGO005 25.3 62.2 40.7% 3,652
THIME + bRz 25.3 62.2 40.7%
Rt Total 136.5 211.2 64.6% 19,676
MtoA #Z Autumn 2018 BHGO001 17.9 70.0 25.6% 2,268
Ema)i) BHG002  20.1 67.5 29.8% 2,901
o iEns BHG004 24.1 120.3 20.0% 3,493
BHG006 3.5 70.8 4.9% 531
2019 BHG002 442 733 60.3% 6,302
B AR HE 2 220+ 14.7 80.4 +£22.4 27.4%
%7 Spring 2019 BHG002 0.0 40.7 0.0% 0
FIME + hrdEz 0.0 40.7 0.0%
St Total 109.8 442.6 24.8% 15,495

* A2 BEREIENETREANKESER

Table A2  Staging and migration duration of Eurasian Spoonbill (Platalea leucorodia)

Gk = Ty WS PRI A T K NIy S A A
Population Season Year BirdID £ Staging in Migration Percentage ~ GPS fixes
YRB (d) duration (d) number
2 E-KIT K= 2018 ES001 34.8 106.0 32.8% 5,007
Mongolia-The Autumn ES002 37.0 68.0 54.4% 5,324
Yangtze River ES003 1.3 78.3 1.6% 177
ES004 239 83.9 28.5% 3,446
ES005 50.2 81.2 61.7% 7,136
2019 ES001 22 19.0 11.6% 321
ES002 22.8 242 94.2% 3,248
ES003 0.8 5.7 14.8% 92
FE + bRz 216 + 187 583 £ 367 37.1%
J2 11 Total 172.9 466.2 37.1% 24,751
H=E= 2019 ES001 13.7 15.3 90.1% 1,979
Spring ES002 18.6 222 83.9% 2,671
ES003 0.6 1.7 33.3% 80
FHIME + bRiEZE 11.0 + 93 13.0 £ 104 84.1%
J2 11 Total 329 39.1 84.1% 4,730

211 Total 205.8 505.3 40.7% 29,481
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Appendix 3 Supplementary results of land use of three waterfowl species in the Yellow River basin
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SRR, RERTNEAARBILE, SHAFXRAAENLHBERER (RE. Kk, Eih, EXK
M 5B, kiR, ATHiER. B, kEBEHR).

Fig. A1 Land use of the three waterbirds in Yellow River basin. (A) Points distribution and land use of
Bar-headed Goose in Muli, Qinghai province; (B) Points distribution and land use of Bar-headed Goose in Zhaling
Lake and Eling Lake; (C) Points distribution and land use of Eurasian Spoonbill in Yellow River basin; (D) Points
distribution and land use of Oriental Stork in Yellow River Basin. The black circle indicates utilization points, the
blue line indicates the Yellow River, the purple line indicates the boundary of the Yellow River basin, and the
colorful shaded areas indicate different land cover types (cropland, forest, grassland, shrubland, wetland, water,
impervious surface, bareland, snow).
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Fig. A2 Land use of the three waterbirds in high utilization rates grids (red & orange grids). (A) The land cover
types of the two populations of the Bar-headed Goose in the core density area; (B) The land cover types of the
Eurasian Spoonbill in the density area; (C) The land cover types of the two populations of the Oriental Stork in the
core density area.
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