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A restoration trial of bird habitat on the intertidal flats in the Yangtze Estuary

and its short-term effects
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Abstract; A study for bird habitats was conducted in inter-tidal flat area of Chongxi Wetland, Yangize Estuary, during the
periods from 2006 to 2007. A 7-hm® area was established for wetland restoration with 50% of the area for restoration and
50% of the area for control, respectively. Results showed that there were significantly developments in vegetation
communities, macrobenthic, fish and bird habitats on the landscape of the restoration site. During restoration period, Reed
( Phragmites australis) marsh in restoration site developed to a diverse area with open-water (40% ), mud flat (30% ),
and multi-vegetation communities (30% ). A diversity of vegetation succession with patch reeds, forest belt and other
species was established during the study period ; even the number of macrobenthic species was declined at the beginning of
study period. However, it was found that there are more macrobenthic species ( > 65% ) in the restoration site than that of
the control site in 2007. After restoration, 16 fish species were found in autumn and winter. The most significant

development of this restoration site was bird communities. 56 bird species were found, including Charadriiformes and
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Ciconiiformes which we expected to obtain through ecological restoration, which was 56% more than the controlled area.
This ecological restoration study shows that the idea and technique developed by ecological engineering is reasonable and

feasible. It is suggested that this study can apply to ecological restoration of the estuarine wetlands in China.

Key Words: Yangize Estuary; Chongxi Wetland ; bird habitats; ecological engineering
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Table 1 The proportion ( %) of different vegetation coverage area in the restored areas in August, 2005 —2007
#4 Family % Spocies B 22 W A L) Proportion( % )
2005 2006 2007
R Polygonaeae S ERRIEM 32 Polygonum lapathifolium var. salicifoliium <1 <1 <1
B F} Labiatae INEANE Mosla dianthera - 1 2
TRl Amaranthaceae # JKAEAE Alternanthera philoxeroides - - <1
#iP} Solanaceae * WIAC Lycium chinense - <1 <1
358} Compositae H& Artemisia carvifolia <1 8
B Artemisia lavandulaefolia - <1
2L Artemisia selengensis - 3 <1
LR YEEAE Inula Lneariifolia 8 20 30
IL22 Kalimeris indica 2 3 3
&k —Ai 3 Solidago Canadensis - <1 <1
FH¥E R} Typhaceae * 7Kk Typha angustifolia - 2 -
VER} Cyperaceae BEHBE Carex scabrifolia 5 15 25
IKIFE Juncellus serotinus <1 1 <1
PR E Fimbristylis dichotoma <1 <1 <1
iR} Salicaceae * B Salix matsudana - 3 5
BR} Meliaceae * T4 Melia azedarach - <1 <1
¥R} Pittosporaceae = Y54 Pittosporum. tobira - <1 -
KAF} Poaceae TR Echinochloa crusgali var. mitis <1 15 5
% 3 Imperata cylindrica - 1 3
WEMEES Ischaemum aristatum var. glaucum - <1 <1
753 Phragmites australis 80 30 20
K Zizania caduciflora 5 15 10

* o BRIEF ;2005 LAY R TR 3hm? ,2006 F1 2007 sEAE B B AR Lhm? 245 Stands for cultivated species; Total vegetation area was about
3hm? in 2005, but 1hm? in 2006 and 2007

4.3 M2k

TR, LB TR X MK AR Y SE LS, BEE, AR A TREBEKXRR, TRE,
IR TEXIEE T —ERKEER, B AR AT, 2B BANER IR, AT T HaMiFa R
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RBE AR, N EERTREXKAEIH 16 F,FE S B HP @R AR5 L, 5 11 #, LHFE
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% ( Hemiculter bleekerli) , {8 L334 ( Periophthalmus cantonensis) W& ( Liza carinatus) | 7 %8 £ ( Pseudorasbora
parva) XPLEE (Acheilognathus chankaensis) | J]8f( Coilia ectenes) %, XSLPFpEER R H A2, ST EMEA
SBRTTLERMM™ o
4.4 5%

SR TARXILIERIN LK 56 F,FE 12 B,23 B R LK) > 5% MFPRAMERS. HEER 8. 5
BRI NEEET . WMRXILIERI K36 7, RE6 B ,12 B HE WA > 5% HFRUE ZREISE 4R
RGREMPE 3 M (R2) , ERTHERXEICTEA X RXARICRIE 5220 F, Hbn/ s, &Lk 2
JEEBEFIRKEZ XS E K 8 ff, HR 12 Mo S, 40 E 3698 BP0 5l RS FI BRSNS SF

M EARRBHBRE , SR TR XA R X B ZNERS MY S, RN KSR Y ECE
REBRTERXKTXRX, BirSK—Fa M a iy BRX A2 39% , MEEBE 76% (K2 M
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REREFR AR B RER TRXETXRX, #12R BT S5 TR XX S8, 55 R 2K R
HEIHR

F2 TRIERNNRESRYHBMBEHLL
Table 2 The comparison of birds’ number of specie and individual between experimental project and control area
BB 5k Proportion (% ) *

TRTERX
Experimental

g cpic
H Order #} Family Fp 42 Species Residence X} HEX

type Control site N
project area

43¢ H Passeriformes HEZ P Sturnidae J\EF Acidotheres cristatellus &5 0 0.28
48P Motacillidae F1#848 Motacilla alba & 0.95 6. 08
JKESE M. cinerea hiiid 0.71 0.74
28 Anthus trivialis £ 0.98 7.12
2%} Fringillidae B )8 8% Emberiza tristrami i3 1.23 0.04
¥R E. pallasi £ 8.34 0.15
#F} Pyononotidae 3k ¥ Pyononotus sinensis 2 0 0.47
##eR} Hirundinidae 9234 Hirundo rustica -} 0 1. 48
4 JEHME H. daurica -} 0 0.24
L E B Ploceidae BIEC S Lonchura striata 2 3.52 2.78
FE4E Passer montanus &5 0.91 4.53
2Pl Remizidae B2 Remiz pendulinus -3 1.34 0.78
458} Muscicapidae 5,388 Turdus merula &5 0 0.93
AL BN Phoenicurus auroreus £ 0 0.15
53K B8E Prinia sunflava & 0.37 0.43
HIBWITE Phylloscopus inornata hiiid 1.02 0.16
K2 Acrocephalus orientalis ¥ 1.51 0.93
BRI Cettia fortipes -} 0.33 0
B B84 Paradoxornis heudei &5 13.38 4.28
PR TE4E P. webbianus &5 11.0 2. 86
KBR® Cisticola juncidis & 0.41 0.71
{f25%} Laniidae STRAASS Lanius cristatus i 0 0.39
8% L schach &5 0.68 0.84
FP Corvidae E 48 Pica pica &5 0 0.22
# ¥ B Gruuiformes PRl Rallidae F L S Amaurornis phoenicurus -} 0.20 0.06
BEJE B Podicipediformes BaBERl Podicipedidae /MRS Tachybaptus ruficollis = 0 0.09
f8JE B Charadriiformes F5R} Scolopacidae T H1EE Numenius phaeopus i3 0.04 1.03
KAIEE N. madagascariensis hiiid 0.18 4.95
EEAIES N. arquata & 1.76 8.95
K4 Gallinago megala hiiid 0 0.56
R G. stenura i 0 0.32
HISIREY Calidris alpine £ 0 1.89
FNEEES Tringa ochropus -3 0. 69 5.45
$5% T. erythropus i3 1.05 2. 86
SIEE T. tetanus i3 1.13 1.55
EHE T. nebularia £ 0.02 0.53
HL#E T. hypoleucos 2 1.34 7. 46
VLT Xenus cinerae hiiid 0.95 9.68
P} Charadriidae Rk ZZ 0 Vanellus vanellus £ 0 0. 89
IRFfE Charadrius alexandrinus i3 3.46 2.61
#33¥ H Ciconiiformes P Ardeidae L% Ardea cinerea &5 0. 69 2.83
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gx
BT Pr i %) *
H Order #} Family Fp 42 Species Residence X} HEX * .
Experimental

type Control site )
project area

Y858 Ardeola bacchus -} 0.50 0.73

KB Egretta alba -} 0.32 1.27

F 5 E. intermedia E 0.02 0.13

H5 E. garzetta -} 0.78 6. 62

% Nycticorax nycticorax £ 1.18 1.13

B EM Inobrychus sinensis E 0.08 0.03

JEJE H Anseriformes MR} Anatidae NG Anas crecca -3 0 0.15
433K A, platyrhynchos £ 0 0.27

B8 H Cuculiformes #EEPR} Cuculidae FALES Cuculus canorus hiiid 1.15 0.74
fihpf H Coraciiformes BUHR} Upupidae B Upupa epops hiiid 0 0.07
R EPl Alcedinidae ISEBR S, Alacedo atthis 2 0 0.13

£3¢ H Falconiformes JER} Accipitridae Y8 Pandion haligetus -3 0 0.09
F&J B lariformes F&P} laridae ISEMNE Sterna hirundo i3 1.18 1.06
#53 H Columbiformes e 45R} Columbidae BRENBING Streptolia chinensis &5 0 0.45
I H Galliformes 4P} Phasianidae 3%k Phasianus colchicus B 0 0.02

« R TRREN X LAKE SHNWE I SRGEREMEERHFS B2 Proportion of the total in experimental project area

2 [21]
5

or control site; The checklist of birds referenced “ A complete chechlist of species and subspecies of the chinese birds” Residence type referenced

“Bird resources and habitats in ShangHai” [22]

5 ifig O FRTHIX A
51 étj% %ﬁ‘ﬁ _]:J—,_jnl —%&ﬁ % Expermental project area Control area

A R R B R E g
M3 AEEAEH T B RN, X 3 R
BASTER A A — b, 88 S K LB A B R
[F AR ITH A A B X EES S XM R E =4 —
SEREM T, KEXT R A B,
WK BAE 10 ~200m B, HFHSSFIBCR B, ki, ﬂ
e krnmsxsrs wemaewzs | L o 0 L
BNER, ARMARN, YHEERE N 10% ~ oo s MEQ L PQ MIQ
0% HSRHPRRE o 7 ARMRE, DR B4 S TAR AN K D3 ARt LA HF
R RTER BAA TR LB TIRTIINIOE 1 0 ne copwion o b sodgiel o v
BPY AR RS K EREREM L, ANHE  cxperimental project and control area
TS RITH ALY, R SR AR, ATH  YQ.i#8,5Q: %8 MEQ. &R, 1Q: kil ,PQ. 28, MIQ. 15 &
,lﬁ\ Q &%ﬁﬁ Q ??%?Vi,lﬁo iﬁgﬁ%ﬁﬂﬁ , ijﬁﬁlﬁ‘% YQ, SQ, MEQ, LQ, PQM and IQ stand for swimming bird, wading
B Rk U P2 B e 1 R 2 R (R bird, bird of prey, climbing bird and singing bird
), NERBERTREMKENEEM, B5IWERSELEERELMENLEN S TERER X
RIX,

BRLETHREXZRMNME HBELEE TREX, BHARIERBHNSLXMR UEHNTTHRX
(WNEBEE) XS FrRBE 38 %17, AR S, TR S50, B8 = IR, &
ZEFEPHEENERBESR(UNRENE) AL IRERXNA4GHEHERTNRX, BRETRMA
BB, U REDIRE T R B SF R i e, SRR (N E R B A2 EEH B, AL

— — %3 [\
= W =1 [y
T T T 1

Fh%% Number of species

W
T

<
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BANBENEHTHER, R FA, X 5715 Skjem River MAESBELERAM . HEEHEH
PR (BHIGIA TLERY RS ) WOy IRAA H B A7 7 6 3 v B Rt A 55 28 (UNRRAE S BRSATENG .\
BSR4 S2R) BRI TEEES . W, B SRR A5 BOUA 5 R B G| 2P SR B iR,

5.2 wit5ARB

Bt (Design) 5 B BB (Self-design) BEMAFBRE PR ERILZ —, AIEVOVERL Ay TREMME
B EE, BB RIB AR R RE R TR E MAESRGK AR, BRI REH BE MM B RERES
AEBATTFH® ", RERAVGEEXFFIIE, BARIEE MM 2 R B AR K E RN Y
B, TR S A A R NE D B BT R B B iR,

B, 85 ARG FER L SE, T LA R FBE S PR  BRmHIH
ARFEEMILE, BB R E—EM AL THER . AAHFERE, RELR TREXHET T KEHTIF,
AIETUKEWRFE, (Bl TEY S A REREO TR, KELG| FHREAMEK, BRE, ATHA, ALK
TR O X HIFRMEE RS ) B8 T KRR &M, MR SRR kR, T8 S
J& ,1RE BAR S KR D RAER B B R, WS R AR 2 e i TR X B T AP TR 8
Hh AR FR AR TR A LR ST IR SE S MR (B R S W R B 7E SE I TR XY U R , TR A KR
RS LSBT ER R AR B, BHARE B AERERETTS A RBOT IR FERNESR , X _
AXTERSHMTENERRHZ—,

5.3 TWiFSEHERN

HRES REE LS RRAETAN , ST R F, 5 R s SR E™ . hTFEBE
B, ERRER I FERE— R R, B RN ; B, R M A B B YA B9 i 2 2R K
I AR RARE %, AT R, A E A S T AT, SR TR RGBT K R
HAE PR R E 2 A MR A 5T, XM AE S S ERA S BEER TREX A Y AN, X
A R BRIE SH A B R R A T BRI, TR H AR AP RY B B AR A TR T 4
BERADHE—FIOR, Bl WG H SRR E B REM B RBI RN, BH T T H— 25
Fio I, WA SR WX T S AT B B A e PP AR Wb o

ABIRRY, BRBME R AR RGN R T — B SEE R R ITH & 1 BB, T B B SR B A
WIREE R STIRE™ . ZEABIITH, 12250 W B TR M S AR 40% BO7K T, 30% I HOB 3 18 ,30% 1
B, X3 3 AR EITAVA S, R SRR, AWM E REFFNm RSN, RERNE
B SR BRI 4D, R R TR X ASBONREN YK A MREHEERE BRI, B E
R HRHEREER o BAEIRS I F L ER B, SRR e EME R, FN, 5 ARMBEAY) &R
PRANE YR SRR, MBI EFHRNEFF(R D) . BEREWMEF, KW RIIRRMRE, X
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