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Abstract; Urban wetland and wildlife diversity protection is the important task of urban ecological construction. With the
case study of Chan-ba River wetland in Xian City, the issues of urban waterbird habitat protection planning are discussed in
this paper. By field investigation, the study area is found feeding 20 species, belonging to 8 orders and 12 families,
showing a high birds diversity level. Some indigenous plant species and different habitat types are also found in the study
area, with high value in sight of urban nature protection. The protection of the waterbird habitats in Chanba river wetland
should be based on the relating theories of landscape ecology, conservation biology, and metapopulation, and carried on
from different spatial scale. The main approaches include; habitat network construction, small habitat design, water depth

control, and land use pattern optimization in riparian zone, plant community organization.
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R BEp. T X 2GRS ™ F , R, P i A S A B R 3R AR 5 Th e,
@i g AR REBAILARR, ERWN T EREREE T Z2ERNE S, THRESE SR F
PSS, [FI7A T4 OG22 [A] LRI AL & ( spatial planning concept ) BRI o

R AGH X BB BRI E AR R EE A Y o AR, IR AR S A X IR AR T SR AT
T FCBO B BFSE B S WU AL DR B 3R 2 — o BRI, SRTT AL XHB M A S 454 B S BB A B SE , 3ia
A3 X 32 M BE A 23 LA SR R RSk B SRR 2 RBFSE S SRR AR S BB S L 3
A5 IR R HARAE " IR B B R AR VRN %, S BB AR SR T ¥ A B AR M R 4
THEISEM, REZNZEFNNEERE, HEEENE, N TARRE (R RE-FEURE-RERE
site/local-landscape-catchment ) i Ji 52 LMK J5) - ) FR IR ST 3R s 4 b 22 RE P R I PR 32 B0 56 1, F
RERBRHEZRESANTRBASIN SRPWERE" ", BRWATIEBAEFRME R ERLE
WRAE 230N B (R AR Z B A, (B MHLRI SE R Bk 3, 2 RE 454 #E17 TR IR R 3 LRI B R A B IR A
B TR e A5 (8] b i g it , AR SRR 85 KR 98- R -8 W e O AF 2 RUBE, %o 3 — [B) R e AT
A KIS LR Lo
1 ARTFETEMKEREERE
1.1 XL

R X A F LT ARZR, 10 B FE E L = i i T , AL U8R S ILAL B 773 TV = A e 2
ERAA R, XA, HEER AT 393.90 ~376. 20m 22 [8] , # %7 3 B 3 T — 4% B s K% T8
TR RA R N SRR X R AR TR R A, X T LRI, LR R
B, A BENAESIE, ZEF07E TR SRS 5 , 715 = A W AN T LUR K B 37 B ST
ZHIAT, BT AE Oy B R T B T R R PR SR E
1.2 W XEHKE ZHEERE S

F A IR A 5 2R B FE s AR T B 3T X B oK S a2kt 4T T2, B0 7E P KR53 KT
FHERE AT FUK W HL R WL IR A Tl N 5 R E SRR, R 5 R E SAWEE Tk #
T, HAAENBEEST 2005 45 515 27 A 30 Hi#fT, 882 ~3d & 1 K, BRIEERFE D KESE
R 6:30 ~8:30,17:00 ~19:00 #4T, BEA ML RJGFHF Smin, LRJ5ICR 30min PIFEF, T B KK BHKE,
HHELICFREES H. 2R 20 F (K 1),

IR 20 KSR, FEGHEBEEE BE R BEE BEE  BEE JEBE HRm e g%, U
REFHWH S/, XEKS L HhERS, SHREMAAAFETE, BARE RSB G S0 ,EiH
HXA 17 M5 AE 2L /R R R RIPEA RN EER BEE T FE 5 o E 8 kA B A sh i 4
F) (EFEMNF,20004£8 51 H), TSR 85% . W EMBEERS 2 Fpik ] A(BEFEE B AR 30
£ 3%) (2003) , NIRRT B A RIPHIA ERE , X — KIS K BAR BRI OHE,

1.3 BRRXEHIKSE S RAE

TR SRR K S LUEF R B, AR IE/D A R 0B 3 RO TP RS B R X RA K SRS
SCHFR IR 43 A0 T 268 (RIS MERL R K S R MEMD (IR IB MER T B AN L (IR IB M= S5 A L =5 18 MR A\
B BUK D OUE T AR BUK DI AT UK WS T R B fa) BUK WK A T R E A
IR, XA SRR A BRI T-AFE X FE R 2 HF , REERN KD 4016 MRS, Ik 2 fim., H
4375 TR R B8 MESR B RN 43075 TR R I BUK WHI R BV A S B , K S AA SRR I B4R T AR

AP ERE , BRI R R T T RARSRPIMER AR MRAE KAV, XY -
BHKSAERHNEEMRER, ARG T RS R ENEMEN, T ERMAYH LN T . & F
( Phragmites communis) . 7 ¥ ( Typha orientalis ) | /NE 3 ( Typha minima ) \# ( Echinochloa crusgalli) | 4 %
( Ceratophyllum demersum) L EL ( Potamogeton crispus ) 7K ZZ ( Polygonum hydropiper) Y52 ( Cyperus rotundus) |
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TG (Alisma orientale ) | 2 3 ( Sagittaria sagittifolia ) | B F 3 ( Potamogeton distinctus ) | ¥l M 3¢ ( Epilobium
hirsutum) 7K J£-( Oenanthe javanica) KT >3 (Juncus effusus) /INKTEE (Juncus bufonius) ,

®1 FEARMK SRR

Table 1 Waterbird species in the study area of Chan-ba River wetland

I JEFE B Anseriformes

F&R} Anatidae
1 BEMERS Anas poecilorhyncha * A
2 RIS Anas strepera ®
I #4355 H Coraciformes
B IR} Alcedinidae
3 EERI Alcedo aithis®
4 FEN Megaceryle lugubris
B Rl Upupidae
5 B Upupa epops *
%5 H Gruiformes
HsPl Rallidae
6 B/K Gallinula chloropus *
IVEH Cicomiformes
BRI Ardeidae
7 7% Nycticorax nycticorax * A
8 B%§ Egretta garzetta®
9 4728 Bubulcus ibis *
V8 B Charadriiformes
R} Scolopacidae
10 F A Tringa nebularia *

11 k@ Tringa glareola *

HERAL Jacanidae

12 /K% Hydrophasianus chirurgus *

f8F} Charadriidae

13 & HEf Charadrius dubius®
14 JR3LFEX Vanellus cinereus *

VIFE I H Lariformes

F&F} Laridae

15 E5@EHMERE Sterna hirundo *
VIBSH H Podicipediformes
PERERL Podicipedidae
16 /N8RS Tachybapus ruficollis *
VI B Passeriformes

%58} Muscicapidae
R Turdinae

17 L RBKAE Rhyacornis fuliginosus

AR} Sylviinae

18 ZR 5 KZEE Acrocephalus orientalis
4R} Motacillidae

19 FH 4 Motacilla flava *
20 B¥48 Motacilla alba®

ARACRVABESRIPIYER)SH; « AWNABRHKILBEZEFEM  ABirds listed as the specially protected wildlife by Shaanxi

provincial government; * Birds listed as protected wildlife with important economic or scientific values by State Forestry Administration

R2 PRRKSEZRBEME

Table 2 The waterbird habitat communities of the study area

A 3E R4y Habitat 24#% Habitat community 5% Bird species
. FE B H % Egretta garzetta, 78 5 Nycticorax
Grass low floodpl.
ggﬁgggigiﬂfﬁﬁ; floodplain FE . BFRERK B Egrea gamena  mycticorax, 4 # % Bubulous ibis, B ¥ Anas
(18 M7 25 A MRS Reed low floodpl 'p and Anas poecilorhyncha habitat poecilorhyncha , YEH R Sterna hirundo , & JIES
" ced Jow Toodplam community Tringa nebularia, k&4 Tringa glareola, 4 HE fi%

BB VNI E M, Willow and grass high floodplain

BUK BTN EH Sandpit cattail grassland

BUK I HLE FENEH Sandpit reed grassland

BUK Wi F AR &) Sandpit Bermudagrass meadow
FBUK Wi K Sandpit water surface

AT £ Fish pond

PRE # Unused land
AT IR Dike

/I B B BF WG 38 B¥ Tachybapus
ruficollis and Gallinula chloropus
habitat community

BT W EAHE Alcedo aithis and

Motacilla alba habitat community

SHERS K R RBA

Charadrius dubius and Vanellus

cinereus habitat community

Charadrius dubius &4 5%

FE i /b B S Tachybapus ruficollis, 2 7K 3
Gallinula chloropus, [ 5§, EME §8, PR, /K 4
Hydrophasianus chirurgus, % Ji: Upupa epops, &
BHELRAR

FEHIEFERE Alcedo atthis, 555548 Motacilla
flava, #8548 Motacilla alba, &IEfSS& SR A W

FE H 4 IE % Charadrius dubius, JK 3k & 3
Vanellus cinereus, 5484 Motacilla alba £§ 53

H

2 TERAEMK SRR AR

AR, B X B AR R IX , H I, K S R AR SR 5 N R B R AL BT T & 5 B RR Y
YRR MRRIFAEE X IBUA: T i A 358 I 4% , SR RURE (R — R — R 05 X80 IR I35 , St B AR

P, RRYIEHR VAR 2K S @R
2.1 HERMGHEE

AFE MR RS KIRRUE BRI, T IR ShseEaT , B9 KRR XE LA KB B R
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FAT BAAGRYY, B, S FURBUIME B 5% , 315 5B A B BEH E R4 AR 388 P45 5K 15 B B AR AR 579 T B
HE B4 B 2 A 22 55 BE B (habitat patches) 411, 4 BEBEH 2 16 i 22 75 25 75 (stepping stone) BY4E 75 R 18
(ecological corridor) ABERE™ . P FAEA BB IOAIET , 5 4580A J T LA LA A FPBE (metapopulation) (9T
RAFAE , AP SR B0 S Rt ORI R AR B 20 | [, 4 4 U A 0 I 4 R M K S R B4R 9
B¥ER.

HE A AT R T AR . DR 54 ‘
BARGE AR A AT R A A AR, A
2 R G AR TR ATy S
RAIE MBI , 200 B iRk AR — ™,

M FT AR B 5T RE MR PR @K A 5
BEH 5 /ME RN S5 A R R : KA SRR A \
LIRS AE, /N R R E A R T IR
IR, 25 AR R e B R R R, LR R
EE AT, @/ B RN . /BSR4 B A

i

e
-

Ve

6 FHBHA A B AR
BEHAR o [X 35

JRo, AT LA M D BEH B B WA S T AR, R AR P (SRR
% %[6] . T 7 WEWRRK 8 HEHL R LA R

B B R IRE I, B AR B 3CIL = M i KR .
YA LR Y , TR 400hm” , 7E B ANE MR BESL Fig.1 A schemasic plan of habitat nenwork in siudy area
300 hm’ BB HIAE SRR M o X BAR G HB FTHE =BV | By habirar pasch:2 Habias pasch concensraed areas3 Small habitas
BRURRSBR I ZERR M AESERRMEE, BONESRIKR patch;4 Habitat patch scattered area;5 Big habitat patch; 6 Middle and
Hgé % B(Jﬂzgﬂo Iﬁ]ﬂ;}&ﬁ‘z}ﬁyﬁjppim?% ;P-i& jiﬂ{%ﬂh upper stream habitat patch concentrated area;7 Xi'an City built up area;8
W REDRHRE SR ARG, SH R, Gy Moty et wion e R W e T2 o foer B30
RIVNIRHA B, D RBIT R X R R
B, AT/ N A R AT R BIIE X > 1 hm’ BB MR,
2.2 NERRPSEE

R RE LR B AR /DMEENAY 5SEE, IKFE AR R 5 b A 55 5 K IR i &
FHHE,
2.2.1 /PMERERHRETT

A THRIMAR B IR T A S P Bl b, WA A RIS S, BT E /DR A R, RIETE
T X B S HE AR , /N BEBERR/INET O 0. 4 ~ 2hm™ 1, 2= 154y B AT LRI, b Esie i)
AR E IR SRR P BT, B/ MER R R VUKE & SR PSS A QI RSN RS, i
SEAMVESEIRTETF & R /R B AR R R, S5/ NME S —RAE R KR WUKE A E (K 2) .
2.2.2 ERMH LA AR

R I 1 A A S RBAE SR BRI, B, X TRk DR A R AR LA 7 SR 545
R AEK . XFRUKE, THLKEMREENSAFEX S5HAX, HAXHATERNERE. FE
BAR, MEANTHERBHE, B N ANAEET R, BET EERA/KE IR E—EEYHBERR
K E—AEYPR R — SR ERENE, FRdRS, EAEmMARXMENRIBER T, TR L
IR A AR R R 27 RT7ER A B A B siih & , R R E R, i At , BRGNS0,
2.2.3 ABUKEER

TRGET B A S 250 AR AR SRR R M . SR U, BRK AT RO 3 B A — & BK SR, DA R IR
T K R RITT KA AE K, RIS K SR AETE H AR SR R . AR1E SR E I B A A Wi & (NIUW)
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7 WRE N

8 X

3 FX
Ak P el
4K PR T Z
10 F 4 il
6 VS A8 11 /N A
o 18 FF-% FIHL
12 BV 13 S0 A 17 BRSNS IR R

15 F % it
16 K05/~ A4 20 FhIr N AR

B2 BIRKEH/DERRBT
Fig. 2 Small habitat design in the study area
1 Floodplain small habitat; 2 River bend small habitat; 3 Buffer belt; 4 Water; 5 Development land; 6 River and floodplain small habitat; 7 Lake side
small habitat; 8 Buffer belt; 9 Water; 10 Development land; 11 Lake side small habitat; 12 Walk trail; 13 Island habitat; 14 Water; 15 Development
land; 16 Island small habitat; 17 Designated small habitat; 18 Development land; 19 Buffer belt; 20 Designated small habitat

BRI AT X L6, NS 1K 2 B # B 1 %, AK R e e B DA T 5 T8 - OBIA AR SE K |69 25% ~
50% K TR FERITE 35 ~60cm ; HAR 50% ~75% 7K A #EH7E 100 ~ 120cm 2 8] ; @Q¥ATH FK 35 3% B2 DL 10:1
B/NTRX— I8 R QLB ER , K CEEIKEE 70cm , BRI E 16:1) BHKIE CFRK T 2200m, B 7
P 3:1) A BT I A YR 51 ) @A AUK AL B BA T, RIS EK KRR EE
HRRE X . SR BAKE T K IR%E TR MR ATk AR ™

2.3 EBEYBEERPSERE

B YRR R SEEAR WA B, — F IR R A KEEYRE; 5 —FH, R
WK AEFRM, BEEEEEARFE R EAE T B TR B , 15 R ™8 R B0 T U Y A ok 4 R
IR . YR R IR B AE RO HESRIB AT B — IR B AR AR AR R, ATHRAESR
GRE BN IEEREMAER TS B2 BIR SR, IR BRI N TAER, K Sk B 7t R T
m R = A A B DL B A B, B SR K S A, AR EENRARRE R AR
TR, TR, BT 5 ARESHEES

R T R A SRR TR, T LA T MR IR A S B R

OFH + 35 + ZEWE%E, T EHET (Typha orientalis ) . /NE 7 ( Typha minima) | &7 .0> 2 ( Juncus
effusus) ./NJ B (Juncus bufonius ) . fR 73 ( Potamogeton Franchetii) | }F75 ( Alisma orientale ) | 2 4 ( Sagittaria
sagittifolia) | 7K ##s% ( Myricaria germanica) , 7K ZZ( Polygonum hydropiper ) ZH i, ,

@F E#%E, FE | P % ( Phragmites communis ) , 51 7F # ( Cynodon dactylon ) . #l 22 ( Epilobium
angustifolium ) . 7253 ( Rabdosia amethystoides) & Z I} ( Alopecurus aequalis ) . 4l F. 2K ( Poa angustifolia ) ¢
2

QkE + BLE + PER T, T E B /K2 (Polygonum hydropiper) | # 5 ( Echinochloa crusgalli) | 75> 5
( Cyperus rotundus) M3 ( Epilobium hirsutum ) . 7K ( Oenanthe javanica ) 2540 i,

@ITLE + BETE + IRFRBE, FEHITOFE (Juncus effusus) /NI 0 EE (Juncus bufonius ) | B4 E
(Bidens bipinnata) . iR 735£ ( Potamogeton Franchetii) , 7525 ( Cyperus rotundus ) | 7K 2 ( Polygonum hydropiper) , =
¥ B 5. ( Amphicarpaea trisperma ) S 2H i,
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OFH + FER%, EE | F ¥ (Typha orientalis ) | 7 % ( Phragmites communis ) , #jl - 3¢ ( Epilobium
hirsutum ) Z£2H i,

OWIA + L, £ FE f 2400 (Salix matsudana) ., 7 2§ ( Phragmites communis ) . 5 M 3% 3 ( Hypericum
perforatum ) | 5 4E B A48 ( Melilotus suaveolens ) | & [ ( Artemisia capillaris ) . & ( Artemisia apiacea) %20 i,

OWHE + & B ERE, T E H 4$ A % ( Ceratophyllum demersum ) ., iR 7 3£ ( Potamogeton distinctus ) | ¥ 5
( Potamogeton crispus ) 2520 i .
3 g

WA M R B R AT AV BRI, FEERT R RAY K, B E X A IhEEEEN] 5. B
M, BRHIR T RME B B B R AR AR R E R E R, AR EENEERR AR, ARRESS
T TR 5 R ERRE, SRR IR R LS B A SRR R R J

Bl KB ASRPARMFEZSERNS S, HPAESES SANERYN ERAERWRPARENE
Mo XAMMTRMAESSE RIFEYFSFEREIN A [5NH0 aR T H = RIBRIAE SR A1, = R &
AWANEAR S, WRAESEESN FNE TARSER A RBEENN, RFEERNESME RESS
BAG R /NE SR B P R BhBE s X B AR R E SRR SR MR & 2k,

TR X R AR SRR R b B B RESS S BT R SRS S, BARRTNER, AHREKX
B/ R —R—HEFRENRSES , AARRERR LIEAARMHNTFBRIMEAF R SRPILREX
B/ RMRE b, AR SRS, RES 0B S W B EBT Y K SAESRIFRE SRR &
R R b, i R BRI Re 0 X B 5 iR BUT A AR SR R RE, B YA P TR S LR

B, RN S YA TR R CRER BRI SR RIEGES SRR (ERS).

£3 BFREAGMERHIRARNMK LS EZRPRL
Table 3 Multiple scale protection planning of waterbird habitats in Xian Chan-ba River wetland

R Scale

2 [B] LK % & Spa-

tial planning concept

{#4P 38 Conservation function

F .5 #1378 Combination of development and

conservation

K/ R
Region and landscape

scale

JEH R BE Local scale

FHERE

Plant community

scale

LML RESY
H#4E& Ecological
networks, Aggregate
with outliers

ERAR. B
BB X Small
habitat cluster, buffer
belt, bank functional

zoning

HAYF . B RE
40 #H  Spontaneous
species, naturally de-
veloped community

BEAESMEE B RS BERLE
BERRBRRER, AR R
W RESY HES , FBANIER, 18
AR RRK S R A FHEFR AR
#.4& Through networks the habitats of
Chan-Ba River and Wei River can be con-
nected to enhance the integrity of habitat
system. Aggregate with outliers increase
the living chance for bird metapopulations

i A A, 3 /oK T R 37 20
B S XREA REW; RROXH
M, KR £ 9 477 5 [H] Small
habitat cluster promote the conservation;
buffer belt screen negative impacts; bank
zoning makes birds more living spaces

REHA K SRR AR, AOR L3
A8 ) B 95 41 4 Naturally developed

communities will benefit birds that are liv-

ing in them

EBME RESTHMESHH AT, AR
BT 2 R B S B AR AR T AR s AT &
REBHMARPELSBE MBS REEHTAEZH
_EHIE.BLE Ecological networks make it possible to co-
ordinate the different type land uses spatially. Urban
development can co-exist with river wetlands through
patterns of aggregate and outliers

S EERRRE L] AR R H 5 H b F s BE
B Te R B 4 DRI A, R SRR 3 L A B A
MR IRE &% A [[EE Buffer belt makes chance

for habitat to coexist with other land uses. Different
needs for conservation, recreation, and urban landsca-
ping can be met through bank functional zoning

A3 B AV R R, AT IR T R ORAR A, 4
Wi XBER, RNA A TEEKSARNE, &
T# The employment of local plant species will improve
urban identity and attract more native wildlife

LR BT BARERN R R -G AU TR, AR EM b, ERTESBOREE XS 5%
TS A o XTI IR MR UL, ZERLRI B ZERE b R K SR EOIR TR , KT R BIGEE , A3 L R
R RS RS A58, 1 R RA IR RS TR B B,
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