A& Chinese Journal of Zoology 2017, 52(6): 911 ~ 936

=X A M B & KR FILEILF
X =GR

Ak HXR

B MO B AR T BE AR A SIS (RIS ORI ARSI AR et 100091

FE: 2003 ~ 2013 FERIELAZTN (2011 FERRAM, I =02 X KT 25 A1 Y E PRI R |- U2 5 B
B (4220 618.30 km) Al 12 46— i (AiHABIMEKEZ 619.49 km), LK 2 NA (K%
1 65.5 km?, Kyt 30 km?; AT 2000 ~ 2013 4, 2003 F1 2011 SEFRAN), BT 7K E K AB5KHG
BERR WM. WESHF G276 f, £JE 8 H 14 81398, HPEK [ HE SR EHAESHY 1
i, 1190 R EF A2 B0 3 F “%TH*%%%ﬂHﬂiwm&ﬁﬁwhﬁ R B 5 7K
A E OIS0 AT 62 (32 R BB (6 Al & 23 B, FKMER2E (13 FD
RIS S22 B, LLEEVDFE (Riparia riparia) RIS 5 RIS, Jut 25 208E 28 7E =g /K %
ANTE) TRERY B B K m R AT B o AR GO AT S LE 0T SRR, VL F 0TI v i S R TE B K
139 m = FEHT 5 BRI AN K, BK 156 m mife 5 R g K dh, I Holam T B K s 2 i,
HERAZKBR 175 m BIEERIE S AL (20134 1 A) HoRml a5, 55K 139 m K74
HiJE ) 2 A4 (2003 4F 1 AA12004 45 1 ) #EAL, BIESAE 171.83%A1 179.91%; $R1f 2 4
WA S BUE AR I TR&ES, BEK 175 m @85 5 42 (2008 ~ 2013 ) 5 2000 4 Z
FAEAALL, FEMRIE 52.96% ~ 83.29%; K2 St Hh it i & £l B LI NIR FEAS KB 1 2. T FE &
%, RASITAVNLIX 2 ZSCREFR & E RO R KSR, FEMNIRrEEHRE— RN
Wk KBS E CKIRETE (2012 ~ 2013 4F), ATRES/KIE BRI ERAZAE. HE
ALY AT A A SR ATl & 26 (imled T B0, AR BITEE /K 139 m S FE AT 156 m & f2
JERIEE 1A I, BOKHTE AL B 2 A K ZHCRIMIET S &R mE A,
RAEFRIL. BT NI KT S5 MR 3 & B 2 BBUE BB R . F5 K B R 15 28 SR 4
REEKATE M ZRIES), BOETREEE, MSFEEERAN. Skl E R RE KRG
FERIT I TE R R B, R Z BRI E T L4 . BYR R B MK E, HEEEANR
W BEE KA PLEAL, BRAEKER 175 m G5 5 MREBHHEG THIEE K2R,
REEW: FEATT LIS BAKATE: =K FE
HESES: Q958  EMRIHEE: A XEHS: 0250-3263 (2017) 06-911-26

Status of Wintering Birdsalong the Changjiang River of the Three Gorges

HEEWAE EEp M THEERERSSEZFHLETE (No. SX2004-025), R #HRIBH (No. 2006BA003A1307);
* JWilfE®, Email: xiaowenf@forestry.ac.cn;

B—eHNE Mk, B, BIRG BRI SRS, BRI SR E-mail: suhualong@sina.cn.

R H T 2016-12-04, &[EIHMI: 2017-07-13  DOI: 10.13859/j.¢jz.201706001



* 912 B2 Chinese Journal of Zoology 52 %

Reservoir Area before and after Different Water Storage Stages
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Abstract: In order to explore the influence of the Three Gorges Project on the wetland birds in the reservoir
area, including the changes on diversity, distribution pattern and population quantity, and to provide
comparative data of ecological environment after the completion of the Three Gorges Dam, from 2003 to
2013 (except 2011), we carried out a monitoring survey upon the birds’ distribution status during the middle
of winter along the main river of the Changjiang River and the 12 primary tributaries, and in 2 lakes (from
2000 to 2013, except 2003 and 2011) of the Three Gorges Reservoir area.

The Changjiang River in the Three Gorges Reservoir area is divided into different segments and the
lengths are as follows: Chongqing (Chaotianmen Wharf) - Changshou (74.20 km), Changshou - Fuling
(47.80 km), Fuling - Fengdu (52.80 km), Fengdu - Zhongxian (63.90 km), Zhongxian - Wanzhou (89.40
km), Wanzhou - Yunyang (old town pier) (63.10 km), Yunyang - Fengjie (64.00 km), Fengjie - Wushan
(40.40 km), Wushan - Badong (56.50 km), Badong - Zigui (Mao Ping Wharf) (66.20 km), the whole journey
is about 618.30 km. We also investigated 12 primary tributaries, their names and the length from the mouth to
the upper reachesare as follows: Jialingjiang (56.90 km), Mudonghe (11.60 km), Wujiang (236.25 km),
Xiaojiang (69.00 km), Tangxihe (30.00 km), Modaoxi (22.80 km), Meixihe (18.00 km), Daxihe (14.10 km),
Daninghe (68.00 km), Yanduhe (25.50 km), Xiangxihe (31.79 km), Jiuwanxi (12.82 km). The total length of
these tributary rivers is about 619.49 km. Two artificial lakes were also investigated, one is the Changshouhu
Lake of 65.5 km?, about 22 km from the Changjiang River, built in 1956; the other is the Dahonghu Lake of
close to 30 km?, about 17 km from the Changjiang River, built in 1958.

The annual bird surveys were conducted during 8th to 28th in January. Observers made censuses of the
birds at the front deck of a passenger ship by using hand-held binoculars, with unilateral width of 300 m
(bilateral width 600 m), and recorded bird species and numbers, also the sample line survey data and
information. The ship’s speed range was from 10 to 24 km/hour. After the water level reached 156 m, as
daytime long-distance passenger ships were gradually reduced or even disappeared, we took small fishing
boats (speed range from 8 to 12 km/h) for the census. For some branch rivers we could not sail (normally
before the water level reached 175 m), we made line transects for bird censuses on foot or by low-speed car
(10 - 20 km/h).

A total of 76 bird species belonging to 8 orders and 14 families were recorded, with one species
(Scaly-sided Merganser Mergus squamantus) listed as the Level I National Key Protected Wild Animals and
3 species (Homed Grebe Podiceps auritus, Red-necked Grebe P. grisegena and Mandarin Duck Aix
galericulata) being the Level II. The observed birds were divided into 5 communities: the natatory birds (32
species), the gulls (6 species), the waders (23 species), the river-closing birds (13 species) and the birds
inhabiting above the water (2 species, mainly the Sand Martin Riparia riparia).

The results indicated that these bird communities were different greatly in reaction to the variation of
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water environment before and after the water level rising to 139 m, 156 m and 175 m of elevation. Quantity
fluctuation of the natatory birds were not obvious before and after the water level rising to 139 m, however,
when the water level reached to 156 m (Jan. 2007), their number showed an increasing trend until the final
175 m water level during the fifth winter (Jan. 2013), and soared to the highest value of 3 860 individuals,
2.72 and 2.80 times as many as in the January of 2003 and 2004, when the water level was lower and over
139 m (Appendix 1). The natatory birds in the 2 lakes showed downward trend, with the number of birds fell
by 83.29% (in 2009) to 52.96% (in 2013) after the water level of 175 m (2008 - 2013, except 2011) compared
with that in 2000 (Appendix 6). In most of the tributaries of the Changjiang River, the number of natatory
birds showed small fluctuations or obviously decreasing, only in Wujiang River and Xiaojiang River showed
a growth trend. The number of natatory birds in the Xiaojiang River was showing explosive growth
phenomenon and then fell sharply (2012 - 2013), the relevant change might be related to the degree of
eutrophication. The gulls were mainly distributed in the main channel of the Changjiang River, and their peak
values appeared in the early stages of different water storage period (Appendix 2), possibly related to the
amplification of the initial impoundment of water, as floating objects on water may be a potential source of
food. The wader's distribution pattern was similar to the natatores, with the number reaching the peaks in the
first winter after the 139 m and 156 m water levels, however, without much quantity difference in other years.
There were not much waders in most tributaries of the river, only in the Jialingjiang River, Wujiang River,
Xiaojiang River, Daninghe River and Meixihe River, there were large number of waders and showed obvious
numerical fluctuations between years (Appendix 3). The total number of the river-closing birds and the birds
inhabiting above the water (mainly Sand Martin), showed a sharp change in the water level before and after
the rise, their numbers dropped significantly, and some species even disappeared (Appendix 4, Appendix 5).

In summary, water storage showed positive or negative effects on different communities of birds in the
Three Gorges Reservoir Area. It might be positive effects for the swimming and wading birds, for example,
water surface expansion (main river channel of the Changjiang River) and water eutrophication (Xiaojiang
River), but excessive eutrophication will be a negative impact such as the Daninghe River and other
tributaries. It had negative effects for the river-closing birds and birds inhabiting above the water (mainly
Sand Martin), as their nesting habitat were flooded and the loss of their food source.

Key words: Middle winter; Birds census; Water level line; Three Gorges Reservoir Area

* 913 -

= TR Ay =, NlL & TAZEERE,
KEEFE 135 my 156 m #1175 m A& K. =
WK B B TR SE G, T 2003 426 H 10 H
BRI 135 m KA E . A s R =k
P XA & /K 5 B0 PN IUE T V) 5| RS
MG, HPEmKRRBILHTAEMRR e, £
— TR E G ARG K L FL R R ORI, %
FURPEZ IR LREM SR 2, 1855 e 1 Ut
2003 410 H 28 H 5Zjiti 139 m & /K %€.2003
11 H 6 H, =k FEXIFTKAIEE] 139 m &

e, SR RIRIMEF AN BT 60 22K,
P XK T K, AKSTSFAR R AR T AR K A2 2006
10 H 27 H 11 B =K ESEEL 156 m B/KH
Fro 2008 4. 2009 4F, =k TFEE M IREAT
175 mREeMEZ K. 2008 FELEE/KE] 172.8 m
W5 1k 2009 FFEF 8T FRIEE, 10 A /KT Lk
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TSR A0 EE BRI E AR, FA11T 2003 ~ 2010
MR 2012 A1 2013 FERIBEAZETT, XTREIX AL
F2 I TE () E PR R [T HE-Bh A5 SR ORI (E
P8 TLB, VAR 12 — %30, AT
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TN B IZHER =B B Lk GZEim 1),
HET B =, 5 Lz P 23 Sk 2 4]
LB E K4 27.60 km
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Ui 8 A [R A7 A4 23 A IRV UL PR 5
1o WELBNHIE &R S Pl S HH R (M4 54
5 bR B A% S b A A ) R T W S A
&, b SIRE XKL SR X & 2 AMEE X
R RS SUE 63 827 RINEH 4F A
LTINS (Podiceps ruficollis) (6.29% )+
£k3LHS (Anas platyrhynchos) (31.31%). BIWE

S (A. poecilorhyncha) (16.88%) Fl7R#iHY (4.
penelope) (5.42%); i WA EE (Phalacrocorax
carbo) (2.73%) £x3RY (A. crecca) (1.65%)
G4 (Aix galericulata) (1.65%) FIETIG (H
B (Fulica atra) (3.08%); /b WLFh LS
[ (Podiceps nigricollis) (0.07%) 7RZkSES
(P, grisegena) (0.64%) K LMSES (P, cristatus)
(0.05%)« FRKFS ( Tadorna ferruginea)(0.37%)-
RS (Anas acuta) (0.07%) LY (A.
Jalcata) (0.05%) HJEN (A. querquedula)
(0.05%)~ ZL37ERS (Aythya ferina) (0.42%)-
HHRVERS (4. nyroca) (0.11%) FkIEHY (4.
baeri)(0.37%) RN (A. fuligula)(0.11%)
BYHS  (Bucephala clangula) (0.33%). i@k
Y (Mergus merganser) (0.08%) FIE /KA
(Gallinula chloropus) (0.07%); ZF W7 Ff HEREY
( Podiceps auritus ) ( 0.008% )+ M & J§K §3
(Tadorna tadorna) (0.03%). {EEHS (Anas
formosa) (0.03% ). xBTS (A strepera)
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(0.008% ) Bt Ji i & 0 ( Melanitta fusca )
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A E IR A I A, AR =0 P XA
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2.2 KILFE KA KSR NG FF 2 2K YA
B SVEEE RS AR

B AL 5 AN [R) A A7 S A 1 40 A IR0 I B
2, MR HRSRHS RS R & B EHN:
B FIAMERS (Larus ridibundus, 93.26%),
WLFHAERS (L. canus, 3.08%), /b WLFRERRS (L.
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argentatus, 0.39%). K5 (L. ichthyaetus,
0.29%) HHMEES (Sterna hirundo, 0.10%)
FAZHENS (S, albifrons, 0.39%), 3t 6 i,
T AR AR ST E B IR A A =R X
TSR YRS KR, To5 WA B
(P 8

2.3 VL8 A R SR & R A A A
SEEE DR

WE LA R AR H R 7 AR L B SR
3. MR W &R G M L HBER . RHM
G ¥ (Ardea cinerea) (25.14%) Fl/NHE
(Egretta garzatta) (52.87%); ‘& WP R L ZZY
(Vanellus vanellus) (1.90%) LAY (Tringa
hypoleucos) (1.26%); /W KHE (Egretta
alba)(0.49%) H 1% (E. intermedia)(0.55% )+
W% (Nycticorax nycticorax) (0.18%). B4
( Dupetor flavicollis ) ( 0.06% ) . K 3k % 3%
( Vanellus cinereus ) ( 0.10% ) ¥ W &1 1
(Charadrius placidus) (0.39%). ZHEM (C.
dubius) (0.14%). R3S (C. alexandrinus)
(0.86% ) Al H & ( Tringa ochropus )
(053%): F WA ¥ (Ardea purpurea)
(0.04%)+ 1% (Ardeola bacchus) (0.02%)
5% (Bubulcus ibis) (0.02% ). KFTY
( Botaurus stellaris ) ( 0.02% )« 5 5 ¥ 1§
(Charadrius mongolus) (0.04%). &5 (Tringa
glareola) (0.04%). iy (Scolopax rusticola)
(0.02% ). REVER (Calidris acuminata )
(0.04%) F W% (Recurvirostra avosetta)
(0.02%). &rit 22 Ff, HrrfuRRE WA
A2 A, WA IR 9 4.

AR E IR AT BN, A =0 R XA
W ERWE 23 M, HAEBEE (Tringa
erythropus) 1 FRARFEACTL TSI X I8 W 42 2]
(PR 8D
24 KITRAMRSCHBE KNS 2 SR H A
B SMEEE R AR

5 KA LAY B A [R] A4 S A B A3 A IR
BUILF SR 40 WEEBIME7KA E Y 528 5 b

HBRFy: B AR (Motacilla alba)
(40.26%) #3i7] % (Cinclus pallasii) (9.28% )
21 JBIKWY (Rhyacornis fuliginosus) (37.43%)
M EH TR DS ( Chaimarrornis leucocephalus )
(5.77%); % WHh A (Ceryle lugubris)
(1.8%) FIIFERY (Alcedo atthis) (1.18%);
b FPBE A (Ceryle rudis) (0.23%) 115545
( Dendronanthus indicus ) (0.12% ) K §% %Y
( Motacilla cinerea ) ( 0.57% ) « GRS
( Enicurus leschenaultia) (0.54% ) F1 Wk 5
(Myiophonus caeruleus) (0.8%). &1t 11 Ff,
g a4 A, B WA 2 A, DI S A,
TFERAMEI B 8.

ARBELRNAZIRT 2 MR, —FEgR
KA, BE T LUA A R KT
BN iE AR . s, BEEA . RIS A,
T e 19 R DA AR R S 7K S S I /K Ik AR B A
12, HEBWED KA RE: F—Fois
B K, BamBges . KEYSY. F6%4S. 40
KA, ATHRN., BERE. KimeE, X
G RBERFTEEMA—ERKEY), H
AEBER ZAEAS [RI A (1) 7K 3k 7 20 B 2 7E 7K 321
G

AP E IR A IS A, AR =0k PR XA
TSR BN B 526 13 B, Hodh (1 5 22
(Halcyon smyrnensis) MIEIEZR (H. pileata)
X2 M RAE TS X W 3] (B¢
8,
2.5 KL ROAH IR 3 28 % K i B B 5 2K
FheERRG. SEEE KSR

R KON SR B AN [ A A S A SR )
ARG WL 5% 50 AR SO E B AR,
A AR S B SIS A Ik P [X ML 82 BN
Y #e (Riparia riparia) F1EH# (Delichon
urbica) 2 Fft, 1 HFEAZET5UAE = R X KT
T SR AR T b, YD e e A A A
(99.89%), ERIHAD WA (0.11%). F35h,
2000 FEAT 2002 4 1 A Z 5 7E =k R X KT
T3 RK B BRI TR IR 16 R
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# e (Ptyonoprogne rupestris) A 10 W 53
(Hirundo rustica)

2.6 KHFBIMABEBRWEER., BEREFHK
W B A B R PR AR SREE RS IR

WL BN & R Fh =N R
FhERkiy (16.04%) FIBIHERS (5.27%);
FhAGES (2.99%) FIZEHRG (1.17%); /> WL
/NHEIES (0.11%) B4ty (0.12%). FR3HY
(0.39%) FIJEMS (0.12%). 5 i1 (0.34%)-
B4 (0.06%) FIETINE (HETD (0.15%);
A FRSES (0.01%) BHRSES (0.003%)-
KL SES (0.03%) 7R3IRSES (0.03%) HEME
B C0.01% ) R kBT (0.002%) . &Y
(0.003%)+ BELAKVLHS (0.002%) FlEd kb
5 (0.003%). it 20 F, FHAp AL s A W
Floy s 2 A4, WA T A, TR AN &
BREMZR R FECRBEHHATE B IRGE (4K
S FIBEME S I AT BEPERD h 0.29%. MEER
% PR EA KL T2 (31 A 1
64.52%.

MELR RS R S WFh B E R W
DAPIEES (1.64%); /b WAHLLHERS (0.77%)
AR EMERS (0.1%). &iF 3 Fh. B9RLKY)
FhECERAN S AL S 50%, 17 H 21 WE 1S fir
o Fe Az A% T 32

WL BN W & RYFh B EI N R
FEE (103%); % WM/NEE (3.47%); b
WAKAE (0.16%). THEE (0.06%). K
(0.79%)~ #5575 (0.39%). HFEEES (0.06%)+
WLES (0.06%). Ait 8 Ff, HAfiAFArE I
FHEIA 1A, DR 6 A, EFENAMHI. W
KEP W EDMEEN KT TZRM
36.36%, (HESHS AN AE R R M2 23 1 IRk
FHEMEFR A INAE ).

W52 3] 1A 455 7T U228 1% 20 5 o R LA )
N W LR YA (1.5%); /b WA R £
(0.12%) FIEEIRLY (0.34%); F A A5
#(0.04%) FIEEIERR (0.04%); At 5 Fh.
S B %5 7K SR & R P B B AN KL

SCURIRT 45.45%, (EL 1 i 35 2200 0 35 22 00 R
WA 3] 7 A ZE 170 (B 8D
ZHORMBELATTHAE, RIAEX 2 MIA
PRI A8 1) 2 45 KO IS R 1 8 e 188D
Ykt
FEARFAEG R E R 2 AN b T A F) 28
A5 S8 K A IR DL LB 3K 6.

3 WigAair

3.1 ANEHEE SR RIZRIRI
3.0 AR SRR XA I I 4
Ai X BTN LB, Horp -0
LB (B/KZ BNAI LB & R A6 XD
DL RBERCNEF A, K2
o Aikan T REKE (ER-KHFTE) X,
HR-KFHVTEL 2008 A1 2012 4F 2 YR B &
AR (> 1000 KD HEFELEFHALEALR
TV BN, R mE & /KAL (172 m) B
UK KB IX Sk (EARE /K HFRME 175 m
(1) 7K B RLZAL T VLA S AR M, (H S Hh O A
FIKALEME T 175 mD. 4R1T 2013 I XK
e EE (526 H) HIRIEFFS, k2012 421
1148 HEBERE T 54.18%, [FII R -F ARV B
WEE (1156 H) KiEHGK, 2012 41
263 R T 487.17%, MAVELGARATREE A
NTHEEFE, 2013 FEFERERREK-KH
LB — AR, BN KA 2 2
T RTS S, JEA A5 BRI A B K 20
ATHIER SIS E RN, X&KL HE
PNt

RIERE % 1 RAEAE, BEH =K EA
B B & AKOK AL R R AR A, VT SR X 380
BREEW SR, £=0KZESK 139 m K
RERJF I 1 NAZE (2004 4E9)) KL ETIE
MRS E—FEZRAKR, 2%
ZE (2005 FHD FERHEH K (-
EIANRIL 83.18%), HIEEKEH 3 MAFE
(2006 FH EERHENHERIE RIS
KZHT. &K 156 m KALLJEHISE —NEZE
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(2007 4D VLI TE o 0T & SR 2 Y
KAVNER S, HEEK 175 m KA L)E
5 5 ANAZE (2013 4D B 2 &,
55 4 N&Z=(2012 YDA LG IRIZE 45.33%,
H&IK 139 m KAZZHTfE (2003 EH)FT 2004
END M2 NEFHEAML, WE S A
171.83%H01 179.91%. #ATT, —URHZEIX 2 /NI
CKA RED i & 2R S B H R I
NREE, 2013 FFEEE S5 E KT 2000
EARLL, PRI 52.96%, &K 175 m SiE)E
1) 5 AN 225 BRI PR (2009 4Rk 83.29%.

SCURTATE X 33 [E A 2 T H B S () 0 i
Shjadh, i b 3 X I s B T K,
PLEA AT LM B (12 22y E e
B AT, BB 2010 A1 2012 5
W5 2007 AL, HEE S 0I5 178.26% 1
300.30%; RfsidE K@l i& (1) 2013 425 2007
SEARLLIGIEHIE 72.82%. 1HAE 12 4 iIE
K, oA 10 2 SCRE R i E S E R
BN EA REVE R N &%, RASIT
F/INLIX 2 2% ST I8 A i & 2 S I 1
K, HHEMIHREELHE—ERITE
“RER A WKIEE KRRV, R =k
KIS B 4 TR EKHIRZ G S s
SE, 5 SCRIE AN [F] 7K S8k 7K SCK R AR
WEDIF G, LLNTNBI, 76 139 m mfEE K
R Z BT 2002 -4 2R MEL R 5 Fh 209 RS
(T EE 2012), 139 m EFEE KGRI 14
(2005 4F), ¥ RIA B BRI (IR 54.07%);
EKJGIEE 2 4F (2006 4F) 5E/KZHET (2002
) M ELEE L 239.71%. 7E 156 m &L
BAKEME 14 (2007 4, HwBEHERK
ORE, (H L 139 m mFE & /K Z T (2002 45
BN 62.20% ($2iT 2005 FEHE); 2 JEHEE
L BRI, BE 2012 FAFIHE (W
2002 fEBANETA 2802.87%), 2 Ja HuE a2 ]
28T 2010 FEWBUE (s 1, [FII A
b B TN (i) 2008 435 19 Fh, 2013
FENEVEZ 9 FiD . RIS R, BEE =K

JEAS [R) i FE B 7K B K SRR AL, 1T
X Ik pe s A E KR FEE N EYIE. CAM
WFFRIRIEZR I : [ 2003 E =0k /K % 139 m =72
BIKTFERG, ZAKAIEF . BIKIFE R,
U PR [X % YR T A [ 7K X i BT S gk
S%. KRB E B A K R s, T R30S 37
Wi es, BERE 2 3 HILEME (Lemna minor)
WK (3 ~4 H,4 ARG N LTI HIFHD
CORME” BREDG (FIIA%E 2008), H
NGBS O™, J& T - HEE
B S 2010); HIRTIX (FFEIFTHL,
FERR DU ) SCIRIA FRT[E] K B v i A
YIRS, Bl B TR B KA
HH2EA R, AR TRLE (ETXERIM
TR A B3, U IUET X AN SRR
AKX P X & 7 SR U X 3, TEE B
FRERMUKIRZAM T, BORAEBERER (K
20065 /NLIEIK X & Wi 7S 752K F
JE& T EEE R (FREASE 2008). ITHK
TE R X 3 M J 3 2 () O B Bk 5 B I3E
HEAREE, TARFIN C ¥R N, % 55 K4k
& EFRUSIZBAAIR KR MR,
Z BRI TE X R T R, Ak ek
et T RIS KA. B, DUKAEYE
ERENEERETS (AETD fEFEET
TG B [ =0k PR X e A& 2= 1 /K 85 1 2 0L 218
TS CHBETD P XIAELR A 2005 FFFHE
W1, 2007 F/NMT 12 A MEENLS
THIFE BN 5.54%) KT 43 H; 2008 4
AT 110 Ry Rl 27 R K1 JL kit
W12 K 2009 F/NT 248 Ho Kkl 12 H;
2010 FFEH-EEKITE 3 K. /ML > 1 000
R R 22 Hy 2012 48T 80 . K]
43 H K33 H R 15 Hy 2013 A28
IR-KFRAITEE 24 L 35 RR-FAKITEE 30 H.
By 1 HL /ML 309 H. R 8 HL Kutis
53 K], BERHERZIEK (2010 & > 1000
Ay 5 HEE/MNT ST E SN 30.38%),
R BE. St R A RS R AR RIS
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A, EETY CHETD R SREME X IR A
REVFMH &H# (Ceratophyllum demersum) -
WTLAT (Azolla imbricata) ZE/K A48 FAEY)
A 2012 52 Ja /NI 63 280 2R BRI
CETIS 2012 FRIEE] 80 K, 2013 44 309
RO, IRATRE SRR B & S R R, &%
SEHL I A B R LB, KAEYEE REY
IR, UM AR Z B2 K R B K &« [
PR, IXFPREER KA AR L RE T Ho e DA
HREEK RIS, BWERTEEHT
2 FRKATSE: (1D Hia K (SR
B Hs B S BUKA R EE S S RIS
(20 =0 DXV Y iy 4 R L2 TR IX A BRI
IR, K THT AR R S YR AR T U A K 5 25 11
BAKERY, B E BB oy R R X K A R
BI5RAEH . R RAEA L KT CR B
—i7) 5 E AR VI IR [ B o AT R R B A B
B (Bt D, 1 BRI KR & KRS
FRIEARH RIRR, 2 RANAE ST KT M 7Kk
NSRS A&, 2013 SEE 1 REH,
3.1.2 RERIER RYRLSRE B A EKILE
I8, BAAHSMEEEANFE KBS S H
P 3 WRUEAE, (HTER SRR & KNGS 5 A
AZ% (2013 D, HomEE e e in
BIKZ AT 2003 4 X AR AT A5 & /KWK
BRI R B R S EOL B IRY A Ok

3.1.3 WEEK KILEmETmEER, 18
NNAEMEE, —FHE (3975 RO ST
SRIE R E R (4 317 RO 1 92.08%
(Mt 8), EBEKZJGRUUTIHESR, hiEm
TIKPE /KB A, HAEAE 139 m #1156 m
RS KIS G BT 2 RIEE, 5 I [
%, HZ 2013 FHAME OB B K Z /. i
T T8 DX 3 P 8 R I B v TV S IE,
JHEERATHE R KL B K 3.46 17, 1 H I
FH 4 ANMERARBHT AT, (22 HE0R
EHWERSMBESAS, RAFRKL, 5L,
NI KT 5 MR IR 9 E A i 2 HAUA
BANRE (Mt 3), SILHEREKEZS 3

M) 3.42 ~ 4.15 1, R0 A0 % P BRI
R ] 1 A TE K FE AN 18.00 km, 4375 5 P 4%
TR BRI O TR, —WoKFEE
139 m Al 156 m & 7K @A HoK SCRAE L%
HRH, HEK 175 m &L G S KA T
FEAEH, 10 L KIS ER, W%
FE K Z AT A KK SCRIEA EAFTE,
ATREPE RIS BRI BB &; SILKREIL
BURBA IR D) 123 R, T 2R MR 2
2T 1) S J 98 T ) 2 A R KIS BUK SR
AR, KEVLBARRCFE K, ARl Rex
BRI AT E A R I R T,
SEHAER FIHES NIRK TR E
O ARG Tl & BI85 7 /K sefn
IKBCRBLRIAEB R 25, H0E B 23 & 5 SOKTR
FEFEAIC

ISR TN R e A6 R TNE 2B
DR EANK, ANAE 2000 A1 2012 4 H B
AR (Kt 6).

WEH LIRS SR X TS
(W%, 4%, NAE, FEEARE, DKk
SR, TEPEIX P 2 A RS Hith (W52
RAILIRIE P ZHOMATE 2 AYIC&TF R 5
X SREAT A o T A S (14 18 25 ] SR A0 X ek
Frguit 28 RS E0w, A R =k P [X
(BT SRR R . UAEEX A 3 ANE R
9 EERE TR AR, 1 RS
g BN R GbE > 200 4, 4
B > 1504, MEE > 15001, ®KE >
1000 /> HA7EKAFMIP I 1) 1 ANEREE Sith
& /DA 500 N NEEEERD, HAMEHE A
e T 2 DX 45 4 SR BT 45 1 1 4 R v 8 5
AMAFUSAT RIS 968 W, MIATIE 3 349
R, 2N 779 K, 21t 5096 2D, EkE
VRGBT A X, A A REAN & IR X 2 Fh
BRI SR EE R AR,

3.14 BKBERER FARMESH (%
guit e fEmHy ) EELIAEYS. 4K,
i) R A TR A i, ATt b K S 25
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1) 94.23% (P 8), H T IR S RIE
X3, HBUE KIS 18.90 £ (B
8), BIK 156 m e 5 7 A B E 4R B B PR
Forr, 6 AR BE K TR 5T AR AN B3 g BB ) 2 ey 1]
5 CE /KT S 11 18 2 390 18] 35 AR AR AT 3 T 3
I, 2 Bl =0 X /K SOR TR S A A2 3 )G
Hot w S KR a1 S R, LB AR B
KT BRI, ELIA R B AN RE B 2 5 40
1], 2003 A 4 5 SCHUIRTE L AT 32
R, 2007 FRE T AR, FHE RS A 39
H, 2012 FRENMEER 6 K, 2013 F4H5L
TRITTE AR LA A s S AR ET TR 5 (2007
FERILTREA WLE], SR 36 H; 2013 4K
LAm 1A, i 5 Ky FEiE 83.33%). 4102
KA (2007 FRILFH 3 R, R 195 H ;52013
FERILTR 1T R, 332 K FEilE 78.28%)
FEBLLS (2007 FKITFR 19 J, S 191
e 2013 AEKITFR 6 N, 3 34 H [RIE
63.64%).

3.1.5 FHEAKMERSE (BYH) bk
FEXKPEE K 139 m SRR i/, A=K
TE AN ER VD AN AE JT N DA BV B A, ek
HIR BT EERNET . EK139m &
2 Ja BB BT B SE 3 e A R L
BV AT (IR B%E 2007). &K 175 m &
FEZJEMEE 4 DRI 5 ANEZE (2012 FYIR
2013 4EH)) HE/KZATHLL, 3 b
FEE 23 )ik 96.69% 1 57.62%, 1fj H. 2013 4K
LT T8 R AT B 1 2R VD e TR AR ]
Fz FRTE CEIEFEILI D 4340 . i
WEHEEZEK 156 m mESEREL BT
1000 A, 7E& 7K 156 m =22 J5 [ 2 2 42(2008
SEND BEBR, BARTEEK 175 m mEET
52 ANEZE (2010 SEHD FRBSA RITE, HE
K175 m SREEHIZE 5 M&Z Q013 9D 5
R (2006 42 FLL, FEIRIE 89.62%.
JCH IR AE BV MR AR TP B X KT, 156 m
IR 2% EL 223 S BR B - /K T — 5 (b 3] 32
(BDFH 1 500 MEDHMERD, PR

KT J L4435

MELR) 2 H N A KR L) S Re8
CHES, BWE 1 AR TR 2 AV B
TE =R X 068 S 77 O . FEBRZ K IR
ZET, PR AR AR B AR AT e A B VD A B
BAYE (MRS 2007), Wsh/KHKIEZ
VMRS Y EEAER, MEKZEH =
UK e HR X R AR R IE S ek, A B K ETR S
BRAT [ R VD SR e 22 IR /K IR 8 s 2 ) e
MEKTHT L=
3.2 2RSSR

AR SCBEE IR AR L XSRS R R
i, MR RETER [ JE SR B AR
BRAE RAERKORS 1 B, BT E R TR E S
TR EF AV LKA FRGRS . 7R S00RE RS A1 4
30, BHETIHER.

FARSRSTE R R 2 AMLEE (FER-1
B BB TINDL 1 ASZHmNE UMD 2
AN (KA, KUt R, it
oM 10 H Gl 5, 1 5D, (iR E Bk
(63 827) 170.016%.

IRERS SRR T W0E 3 MLE CGRE-
JiNs TiMl-mBH ER-BEED. 8 it iE
CEERRIL. AR YT /NI i3RI 35
WL RN SR A2 AN B,
Gtk SFCh 428 A (TIE 409, H1H 19), L4
THIEE B A1 0.67%

BRI FIE 7 ML (FEAE-E A
BB TN TIM-= 1 = BH-ZFEAT . B
ARI-ELZR . ELZR-BRAD . 7 45 S0l iE sl
(YT, /NL IR MERE . K. FiR
WL JUBEE D A2 AN R I, gt
MH1092 R (KL IIE 189, SCHLIIE 862,
WA 41 S8 & S E (63 827) K1 1.71%.
EFESIT RN 32 MiFERTETHERS
() 1B (R EERF S 8 A, X T Gt 2
LIS BE S (1795 K, (40t & a5
2.81%). BEAE =W RIUA R TAZ B 70 BA &
K = R XAV A2 T T A A
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B KT AR - ER-RREVEL,
BKZATE & RRA&BENRE X, HE
W TREEKE 139 m &2 (2003 45 11 H)
i, MREHERZMBRAEE M T I (O
%% 2005). EH/KE 156 m EFEE RIS 14
A28 (2007 WD, HILBBAEEHREET
s BIK 175 m s fE A 1 A4 (2009
Y], SZhRAKAL 172 m) FIE 2 AN&ZE (2010
Y], LhRKAL 168 m), HABE T AFEE
IR ARAE 4 S50 TE /NT KT
FAR I, KT E R A R A A
WA (LIS 20110, 2011 4E2 J5 (2011
EAEEA-BARITE LA 1 REE, ZFE
KA I TE A A 7 3= 8- B VA LR T YL
B ASURRHZFEERS, SEIFHAEKIL
FEREFHI (2012 FFEA-HE 28 H, F
AR Ry 2013 SRR 3 R, JIM-=
2 W, mFE-ZEA 7 FD, b SCRE S e
R EERE AT, ZIREXIE LSS
FERCEA BTN, ] 2010 4EM) 127 R (B7ESL
Wi, HoA YT 85, K 28, IR 14),
HINE) 2012 409 210 B (KILE00E 29 H,
XIE 178 K, HA ST 119 J, Kk 3
Wy H 2010 SE3E1IE 65.35%) 12013 /) 170
RO (HAPRITEmIE 12 H, SR 158 H,
HA T 100 K 2010 SE190E 33.86%) . 45
G GERM T, 7R =0 R X A ST e T A
PRI, R TEE /K 156 m mFEZ G HIZE
2 HERZE (2008 44, 34 K, HAUH ST,
INTAR TR BEHEDIIS, BEAEEN
FERSRBE R 100 ~ 120 HA AL, 2012
SR 2013 A H L B E SR K T RE R IR 2
AMREFE: (1D ZWoKEREEKEEZ G
IKSCFAREERRE, AKIRIEARY K, JLHRTE
KB GF BN AT BT — AR L
T, BRVIAT o BEUE A A8 o] 5 b s TR %
SIS, R, AL, 2T DO H
T BE € 1) 45 5 i 5 306 5 1 B il AN AR B
(2012 4EF1 2013 SE1E SIS TS B HE A

s 100 FO, ATRE S| S N E & 1T
PRI X R4 (2) TEARSCBEE HI A 7 X 3k 4h,
SR PE X IR 2 AR A, A YT SRR
BT TR (LEPED B CHFH 45~ 60
REBHEBL (MRS 201D, KILXRET
mCHEWD GZLAE (2010 4 11 AR
12 ARFEERIA 62 REHE) (EEUNSE
2012), DA SCAEE BT T i 2110 VLSRR
] ALY « K30 S S PR O
AN B, IR R A B R S RN AT
TN, AT FEUAR SR E W X B E 4
RN

AR R VD S TR =0k PR X K YT 32
(2006 FER-BIILE, 1 2D AISZfniE
(2007 FER T, 3 HD Fidsad 1%, CHkY
WRZIREXAR AT REA A (FHEE 1993).
2010 £ 2 A 8 HAHKLFE AR BT R IFH
(P45 R 2R 2 ) 1 S A8 ] i Sk B 1V /K
FEEHA 55 1) 37 B 11 R AR DS R s 2014 422 A
20 HIF BRI i 5 4R PR X8 B R T AR
NG R TEDCEM NI AT %)
N $H% 2 AR AR S I AR Fr s i
HAI & O 5 3R BV L R KV A R —
VLI TE A RIS A0 GRIEESE 2013).
P, 7E =0k g X 0 A HE AR VD S A3 A 1) X B
A5, IR IX I S J 3 X IR AT e A
HERK VDS SRR UG /K 88 1Y) EE B A b

Tk, SCERIESE (ZREEIE 1993) =k EIX
WM aH KREG (Cygnus cygnus v /NREG (C.
columbianus), EHGME (Anser cygnoides) .
KIE (A. anser) “EMEJEHFE AT, AN CAEE
AT 1R 08 P X 4 2R /K M 00 A 30 1) R AR 1R
AR LR B IXFE . 1999 4 11 H 13 HTE
KA X IR A 1 R RS WIAE N KRR
BeRa kAt 5 IR e A E R s bl (AL
VEE MBI A). 2007 4E 1 A 29~30 H, =
PRI E AR A VR SGE TE LRSI 21 2 5K
BHBEST B A, 2308 1 R U
IRAG (XA ATERFREE A1 RAad v



6 ) SIS =k PR XA R B KR VLT 7 A 5 K8 & +923 -

RS (Threskiornis melanocephalus) ([EZ 11
2% AR I ARSI CET I I 45 TR e & 2
WREBLIE K B, R HICRIEIAARSL
GUitER) , SCHRIC SR e 70 32 PR TLIA A RS
Ai (ZEHEIE 1993). 2006 4E 11 H 25 HE 10
B S JEAE A0S 7R BH RS2 B VLI BR VG 3l 6 d
CGE5RSE 2007).
3.3 g

SRR, =0 e [X e A F T 25 i e X
SEGMANTTMNCIEEISEUN 6 3TN b S =]
B, KR A s O S . AR
H, ESRFIS B SRR AR, WK %3
Az v 55K S 2R SR H RO B R R R
#, RIHERDH (WD

PEXSHAESE (1987) B s, ER-K
FILBUKE A 1231 H(4%16.6 H/km x 74.20 km
1), KFEFRITBON 1845 H (4% 38.6 H/km
x 47.80 km 1) (1980 4F 12 H 9 H A1 1981 4F 3
H 19 HIRED . 4 5% 55 (2000) HRIE 1) 1982
12 A 8 HA 14 HIAEEdE, wER-KE
LB Y 67 km (FMEYR-FHAF) MBS
THEEE 1344 K, - BB S 2
‘2047 K. WE 165 H; i Hib W 23| 8 H-
Z VLB 30 RiAsAl A THE 405 HKA
BTG (19:05 ~20:10 i) LR (AL 10 4E
SR AU A K e AE WA 33 R
HARITERIECAH T R, W 8. S54RI
VT BEBE AT/, BoR =K & K
Z AT VAT IE K S R E T O PR
s (SO EE T SR TR D E0 B, 488
XA BT B2 A AR R A T SR
WZE (IR XK % X Sk b 5 P R oy, 12
A2 ~ 3 A vr 2o st K & et s
I OF

BRI 2R [X AR ST AL 1R A B AN X g
K EDFZREHEAEEE, Tl TRITF T
WK IR AE B P R A (ST - AR
2004, H4kFa%% 2004, Barter 2005, HHIEILEE
2005), {H =g e X A7 T r [ B AT A A e i

GIRF 0% 1997), v L 2% LAk X 35k 4 1
VEAAT I BRI el LRk TP 1|
L 2 % R S ) 0 95T
PERIL 22 M, STHEZ TR AT e KoK &0
SR X (95 K A A A S R B
2 7K B BOK ST T 138 ot H A 5 14 T 7
SRR, LA AT i A B AT 45 B
i, 7T LIRS SR IE R A .

B ZEFAMAE TR T SR A
WEIE, TRGAEEERSAEE. &
AN, e BRI A S B A ol S5 o
OXIEE L XNE . ARSI (T 5
FEAAT, FEBALTT ST o, R A 22 7
B E I, IR 2 R 1 SR XA
B OBRB KX R T AR 5 T
B e, SR X YT 4% X ELAROIL ) 7 67 55 A R
HEAT T ARSI AT SR B M MR AG R TA s K
X\ 5 X A o B F A A R 1, L%
VP2 2 RS TR R . st —F
SN

Z ¥ X W

Barter M. 2005. Waterbird Survey of the Middle and Lower Yangtze
River Floodplain in February 2005. WWF China XXXX 2005.
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TN Zh4, 6(3): 44-45.

EAkER, R, HISNS, 4F. 2004, WAL B HUOKE FIRDEAT.
BRI IEZAR, 19(3): 285-292.
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2710-2715.
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