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Abstract; Water depth is the most important variable affecting the use of wetland habitats by waterbirds, and fluc-
tuations in water level have a strong influence on this pattern. In this study, we explored the effects of water level
fluctuations of mountain plateau lakes characterized by deep waters and steep slopes next to the shores on the oc-
currence of wintering waterbirds. Taking the northern shore of Lake Erhai as a representative study case, we per-
formed repeated waterbird species counts in five different sites during the winter months (November to the follow-
ing January) of the years 2014 and 2017, which showed significant differences in water depth. A total of 22 species
and 11 611 individuals, 30 species and 17 278 individuals were recorded in 2014 and 2017 respectively. We found

that, with the decrease of water level, both species richness and abundance of dabbling ducks and diving waterbirds
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increased, while species richness of waders remained unaltered and its abundance decreased. Six dabbling ducks

species were observed simultaneously in 2017, indicating a potential preference for the same environmental condi-

tions. These findings suggest that water level drawdown was necessary to higher species richness and abundance of

dabbling ducks in Lake Erhai.

Keywords: Lake Erhai; waterbirds; water-level; drawdown; community composition

K R T AR S R G R T ) A 2
T, FOOH b (%) 1) FH 52 3 22 Fof R 2R 04 52 ) 4] 40 K
B KA sl FERE ERr B TR AR R
PP R RN 7R S AH BAE R A R KR
SR MR 7K A7 Sl ) P e 0 R R A e
IKBL I B2 BOK R & A4 PIX 2 A4S 52 0
REVIRHK

T Ah oK 5552 BR T B 0 W | S50RM B I 1 R FE A
WEATH AR — s R EE K IR B, 4]
KT IKGE G K AP SY B TP e R & 4E
ASTIRERE AT LUA) F 9 7K A7 58 [ ] dn /N B v
(small shorebirds) — M FE/KERASE L 5 cm A9H S Hb
WA, & 7K 19 (dabbling ducks) Fll K %l ¥ & (larger
waders)fE KR F: 2 30 ecm MR K X 06, 1 ¥ 7K 6
TR S W) 55 EEAE e/ VKR 25 em BYIRK X T
B RTINS B % K S RETE ZREPE R I Y
AHSCHEZE I DA AT A HT 9 6 B A B 22 Ak B AT, 5l
TR IKAL I BT e 1Y 7K 5 T £ b 7 58 T AR A B
HAE Ak, 8 7= K A7 3% B X K 5 Z2 4 PR G S i AL
7 R4 I S A IEFE N 2 A B
TEWA KA I8 6 7K B 77 A B 0], — 7 T4 2= 7K Aor
T A TR £ b R, DA K S 2 R 4

T35 KA BT BRA T 837K B SR i Y
A, SEERE AR TR 5 Z AR T RES,

B I A /K BR BOK AL I Bl 7K B Z2 A (Y 5 )
WFTE , BF ST PR 5 FP 7 VR I M 5 A ik 1) A il
TRAKWIA T T iz R X T
Pt 5 B AN b 3 I L KL B R K S 2R
PERWITTERTE R D . SR, 2 T 07 4 S Mk i F
FERPEATIR A PLRRSE T AT f Bt

=R B DA 2 K R BE , MM A A
AN [ AR S 180 DX AR Y K R B — A
T RHIEPAE 22 58 I K (L Bl R B 26 5
LA 72 P A G A A B Y 3, K AL i
SR AANIRAENS B R K SIS A 2R, X —
[ S [ 2500 kg DK B A S b DRt £ BE A T 2 By
ISR KA BRI S 2

1 ## 57 % (Materials and methods)
1.1 BRSSO

TH(25°36' ~25°58' N, 100°06' ~100°18" E)fif
TRmA RO BGMEEAN & — >S5 i Py il
WG IR ACHIA , 2K A7 1 973.66 m I, K 42.58 km, %
K F& 8.0 km, 51 11 FHL 249.0 km? | Hix K/KIE 20.7 m,
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Fig. 1 Survey sites in the northern Lake Erhai
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SERIKEE 10.17 m"  JEME I 4K 128 km, H
P 3 48 km, B #F 8 km, Z 51 km, b 11
km"" W DX I BRHS r Ji ZR RRE AEE ERR
150 °C,1 AFHR 8.5 €, Hsim iR <R 4.2 C,
7 AR 20,1 °C i s A 34.0 €, 2R
ST H BRI 2 472 h, JEFEH 305 d, AR K
1 056.6 mm , Fx KAFEFE7K i 1 456.5 mm, Fr/MEREK
i 650.2 mm,5—10 H ™ =K & 5 24FE R 85% ~
96% """, 3T 50 Ak, Bt TR I U A 2 2 0k ) pk
R T B 2R B O ey R 4 I YE 9 K BTy
SRR, I S EOH KA S R G & AR R UK
Yy 2R T I ELRE IS S5 M8 TR Akt SR E K
AR, KPR TR A BRI AE 2017 4RI T
BT KA,
1.2 &%
1.2.1 A4 AR

H 4] 2014 4F B 26 A ZoK 9 gk f7
WE | R 2014 45 A5V R K AT BERT 97K
B ZZFEMT LB TR ) R T VE U (R A A B )
Iy AE 2014 4FF1 2017 4F 4 4E YK A7 B . A
2017 4F, TR R V5 TR A0 R HILASE S, 3 f% 52
AR 2 BUT VAR FOR AR, AR AL
WIS VEAT TR JHA 5 DA S 2014 4R T
2 SRS e 2 A (R 1),
1.2.2 KA Tk

162014 4F 11 H % 2015 4 1 A F12017 4E 11
HZE20184F 1 A, 8k 10 REFAHE—KGE 1),
FEH ML HE 5 A A Mo S K S iE A, Hop
2014 AEAZFLHA 10 ¥K,2017 4L HLJH 4 8 Ik,
FUOK S A 2=/ W 2 2 A A G5, 7550
S RIS AT WU o 2 W0 O LB R N
JIFA K Sy e A AR i T 27 BT 25 ~ 60 £ A8 45
YA L% (Swarovski , ATX25-60x85 , 7 b B F1]) Fl 10
x42 W fa B i (Olympus , EXWP 1, 7=l H A) | 2R
FH“Look-See” J7 1 %t W0 BY N 1 7K 5 32047 4 b 25
FEMATFIITEL, W B YRIE R, HRUR/N, JH AL
16 H B R4 0y a1 B N i#£47(09:00—17:00 ),
1.2.3 Hdlaortr

FRAE Taft 455 19 00 & i 5L i 2 58 42 A1 4] 404K
P, B EL B 17K 1 2 AR 5 8 (waders) | 7K 5 (dab-
bling ducks) 178 7K 2 (diving waterbirds) = K 2t iF
11025, eI WS B LI WE RS Larus ridibun-
dus F1[38 /5% Phalacrocorax carbo ZAbT K Huk;

R BPRES  IFBEA T AL T IR EDIRAS , AR X
2 YRR AEAR B S BE 73 B b o A D0 U A
ARK S5 B HEA T o3 4F B S LU B, ORI 3 I RE
S Wy S BEAT /KL BRI 0 = B2 AN b 22 2
A EEE

2 £53 (Results)
2.1 KL

2014 4EH1 2017 AETHE /K A7 5 B H AR LAY 4E
AR B AR, Mk TR e, & R AW
TFREAEE 2), 2017 SFEHEEE F7 KA B BAR T
2014 43z 17 K 61, 2014 4F ¥ A K A0 F ¥ R
1 973.82 m, T 2017 4E§8 K 1 973.47 m; 5 2014 4E
FHIE,2017 4 H KA T R 0.35 m,
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2 HiE 2014 &5 2017 Fi& ARG XL

Fig. 2 The comparison of water level in Lake Erhai
between 2014 and 2017 by month

F1 2014 £502017 £EEHELSTKEEER
Table 1 The days of surveying waterbirds at Lake

Erhai in winter of 2014 and 2017

2014 4 2017 AE4 2
The winter of 2014 The winter of 2017
2014-11-08 2017-11-08
2014-11-15 2017-11-19
2014-11-22 2017-12-06
2014-11-29 2017-12-21
2014-12-06 2017-12-30
2014-12-14 2018-01-09
2014-12-27 2018-01-19
2015-01-03 2018-01-24
2015-01-20
2015-01-26
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R2 2014 £ 2017 FLESFEEBILMUEZERK S FINEEE
Table 2 The species and its individual number observed in the northern Lake Erhai in winter of 2014 and 2017

L&A LT 24 J I A Al A% R Individual number
Chinese name Latin name Guild 2014 2017
/BB IS Podiceps ruficollis Di 2036 2 665
RIS ES Podiceps nigricollis Di 0 49
RSk i Podiceps cristatus Di 696 663
L Ardea cinerea Wa 96 31
IS Bubulcus ibis Wa 5 1
Sk Egretta garzetta Wa 79 34
o Egretta intermedia Wa 2 15
R Nycticorax nycticorax Wa 2 54
HEEH Platalea leucorodia Wa 1 0
T Anser anser Da 0 1
TRFRNG Tadorna ferruginea Da 141 139
fapzzti Anas acuta Da 0 32
£ Anas crecca Da 13 680
B LG Anas falcata Da 0 13
SN Anas platyrhynchos Da 26 152
BEWETS Anas poecilorhyncha Da 0 42
RIS Anas strepera Da 647 895
AR Anas penelope Da 0 95
EEMEHY Anas clypeata Da 0 9
AN Aythya ferina Di 0 14
IR P Aythya nyroca Di 468 623
sG] Aythya baeri Di 0 2
18 G Porzana cinerea Wa 0 2
P 2 1 Amaurornis phoenicurus Wa 0 3
TR Gallinula chloropus Wa 1503 1073
K Porphyrio porphyrio Wa 321 362
BT Fulica atra Di 5476 9610
TR Hydrophasianus chirurgus Wa 53 0
Rk 2 58 Vanellus vanellus Wa 0 4
TSk 23 Vanellus cinereus Wa 25 5
P I G Tringa ochropus Wa 8 1
WLias Tringa hypoleucos Wa 1 0
A R VD HE Capella gallinago Wa 12 9

TE T IR AR 1 — 3 i SR % SCo30) o Di AR KK 2 Da fRERE/K MBS, Wa (RR W & ; Wb 2 Bk B HE S U84 € o ) 5 28 0 SIE Ao 53
ES BTN YL

Note: Di stands for diving waterbirds, Da for dabbling ducks, Wa for waders; the taxonomy refers to A Complete Checklist of Species and Subspecies of
the Chinese Birds!'.

®3 20142017 F£LFHEILEA R DAL S K & B Fh &0 A #
Table 3  Species richness and individual number among waterbird guilds in the northern
Lake Erhai in winter of 2014 and 2017

G0 RRES 23 Wk Bk g wE
Year Biodiversity Diving waterbirds Dabbling ducks Waders
2014 YRR Species richness 4 4 3
AMA%L Individual number 8 676 827 2108
YR EL Species richness 7 10 13
2017

AMAZL Individual number 13 626 2 058 1 594
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2.2 KEZHAEZA

2014 4FA1 2017 4F & Zx i g AL R 3L 3 A5 3] 33
YRR 2), H 2014 A FHGE R 2] 22 M)
Bl 11 611 HANMA; 2017 4E & 30 5% 5] 30 14
P, 17 278 HAMAR, BRI, 2017 4RI HA K S
HETTIM YR EE L R R 2 LT 2014
A, R TR LA DI RE SR AR R e 2
AR 3), RIS AKEME KSR TEY A E
BE L B2 1, 2017 AEA F 1 T 2014 AR 4
FENAEHEYHEFEEAL HZE TR, 5§
2014 AEAZEHA L, 2017 AR Z=OK IS B i) )
PR RHIS R Podiceps nigricollis 21 3% ¥ 15 Aythya
ferina N Kk IEHY Aythya baeri 55 3 MW F 5 Bl K HE
HORTHS N B4 ) B J2 JKHE Anser anser, %t FEWS Anas
acuta % WY Anas falcata BEWERY Anas poecilorhyn-
cha 75311 Anas penelope . EEWEWS Anas clypeata %5
6 MIF W E R WIFN S B RS BCR KA H
EH 3 R AR T R BN 2014 AR K HE Hy-
drophasianus chirurgus W@ Tringa hypoleucos F
EE¥E Platalea leucorodia >N 2017 -4 Z5 [ 9 i 15 &
Y, Amaurornis phoenicurus. [ J8 H1 %% Porzana cine-

rea L339 Vanellus vanellus T BUC

3 1318 (Discussion)
3.1 KEHEEZAL

AR 2014 AR AC A A 227K 5 i) i A A B
i AT GEATEAR & BRTER g KA 8 e e, B 2014 4F 4
AR K S I YR 2 R 22 B 4 TR A
TREE 2017 4F0Y . KA T RIS, £ DIRe4E A Y
FEI AU 7K 2 RN K S Y ) b S B R RN 22 4 4
I E RN YR e AR, ZETR, XS
V7K WE b RVE M 5T A5 1 Y S5 AN TR JE 2 B g
SEVRNIKAL T B2l 05 & MR KRS ZREM: B i
WK ZREE TRES, 3%t T e KR 5 B B 1) 390
T K BERFETE AR R A BRI, P gk 2R iy
ZREE AR R R PN — R TR, ¥
BRI FNGKIR Hb 6 7K A7 728 AR B 1Y 22 57, 2
FH TV T A 5 8 T AR R KR L b — R AR R b |
TG BN, AR R TH 3T o A A P % ) T T AT A R
IR FETE LA B 13 2, RURR S5 A B DL KB A= 1) T
BHESH D HIRES SO S R, AR A A SO
£2,2017 AF IV ) RV 2 9 A 4 B AT 32 217K
A R 1) S 2 52 DR X & R, DR A S i 1
A RAW RS W8 B YR TR TN KA

W 7Rk (H I 5 2014 A, 2017 4E4 2 )5 1Y)
TEHE R4S BN 5E T Xk XURR 3 A9 47 45 25 B, nT RE /2
WEZE RN,
3.2 Bk FRE A

2017 4G4 K AL T R 25, T AL SR B Bl
JKWEFE R G I 6 Fl, — B LOR gL HIK S
FIFH A 2 M 2 7 5 A B — | DABH K T AL TR AR )
R TR = A KIS BE B BT EK E H,
P AT A 2 IR T At 7 RS e 55 R RIS L b ) o
K2, B R BV AE e U5 4 & AR 00 T KR 3R
i, Bk RS Z BT H SRS, iR AR RES Bl B Y,
MEARASRE A FH IR AR M, /KIS HA KA T %
FEHAF KB YR, A2,
3.3 HEIKAL T 5K S 2R I A G R

ARG Z SCIR 2 1 B W IR AR Ak AR
TEAHF TR BENS Ry TR K S TR AR AL R AR R
1 3R 1 1984 A 4 25 X6 VL U 2E 45 8 A 1, 38 K
JHE AR EIHG A5 2 Tl K RS 8 28 Sk I AR S R 22
— RZEARE R MR JHEAE 1963 - LLHT N
KRNI KA WA, KA 175 (1962 4 AF-F- 241K
A 197426 m), Zead 20 4F BB A A 00AE | TR
MV K 38 hn IS, 7E 1982 AR AESE B K A T KR
1.971.10 m"™ | 1 b s 3, 1% B 2ty 7K 8 Sy VR Vi 4 3
Yimh e, AR, A elcE I K IREE  BUR S B
PE TR AE 1T KA Bl K R T I K e D
PRt P 5B b KRS Y 550 AR Bl IR 5 7K A7 % B AR AT
B o ANTIFFEAE RS 41 B4 B 1) A as [a) RO B AT
AR IEATR U B, L 2R
IR, 07 Ay A ] P P PR 28 I 5 | S 800 W A T e
AN X —HZE 256 D7 58 E IR KIS 5 A2 5
KA AR i B ARG N R KA T 2 K TG
Y RN B A R TFIKAL I By
R 0 TR AR A AT 50 1 — 2 KA AR 4k
SETH K SRS B A MU AR A R A

25 b X TR R e B e SR R U, KA R
A BB A Tl KRS RIS K K S i R = s e 2
FEXIHEIN , 3% — 2518 FRAR T BT K A s ] RO AR
Z WA IR SRR, (A7 KK & 1T AE o B ak
A DISRAIE T 220K 5 W] R F B4 B o B A
TR B R AR T Y 1 b K A7, 22 T BE R A 35 Tk
ZREER Y

B Bt KB TR B F B R AT E kALK
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