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Abstract; Due to the vast wetlands and associated rich biodiversity, Central Yangtze river and its lakes basin (i. e. Central
Yangtze Ecoregion) is designated by WWF as one of the Global 200 Ecoregions that contains a distinct assemblage of
natural communities sharing a large majority of species, dynamics, and environmental conditions, and effectively
functioning as a conservation unit. However, in the past half century the wetlands in the Central Yangize and the
biodiversity they support have suffered from constant threats, mostly associated with human activities, such as large-scale
agricultural practices, land reclamation, water projects building and rapid urbanization, etc. This article therefore aimed at
establishing and optimizing ecological network for wetland conservation in the Central Yangtze Ecoregion based on Gap

analysis. To conduct Gap analysis, a comprehensive spatial dataset was established based on different factor combinations of
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landform, vegetation and landcover types, and the habitat suitability classes were defined with the analysis on the
distribution area and habitat requirements of focal waterbirds (i. e. Grus leucogeranus, Ciconia boyciana, Anser erythropus
and Mergus squamatus) in the Central Yangize Ecoregion. Habitat suitability unit was used to identify regional potential
habitats through spatial extrapolation with GIS dataset in which a spatial linkage between the species distribution and main
eco-geographic factors were built. Comparing the potential habitats with existing distribution of wetland nature reserve in the
Central Yangtze Ecoregion, the Gaps (i. e hotspots of species while not included in the existing conservation system) of
wetland conservation in the Central Yangtze Ecoregion were located, and conservation efficacy of existing conservation
system thus was evaluated. Given the integrity and connectivity of existing conservation system, an optimized wetland
conservation network was finally developed from the Gap analysis and spatial patterns of existing conservation network. The
results showed that, the potential habitats of focal species cover 134 counties in the Central Yangize Ecoregion, but only
23.5% of the total area of the potential habitat has been included into the existing conservation system in 23 counties. Lots
of potential habitats are still directly exposed to the human impacts. To improve and optimize the spatial pattern of existing
wetland conservation system in the Central Yangtze Ecoregion, it is necessary to establish new wetland nature reserves in 22
counties across Hubei (15counties) , Anhui (9 counties) and Jiangxi (1county) provinces. These proposed protected areas
should be well integrated with existing conservation system, thus it can form a larger and optimized conservation network
system composed of 45 counties and provide an effective wetland conservation system in the Central Yangtze Ecoregion. The
results also demonstrated that it would be applicable to introduce concept of Habitat Suitability Unit (HSU) in macro-scale
habitat analysis with assistance of GIS-based eco-geographic dataset.

Key Words: Ceniral Yangtze Ecoregion; habitat suitability unit; potential habitats; gap analysis; conservation network
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Table1l Grading and coding the habitat suitability factors of altitude, slop and landuse/landcover types.

BRAEE B BEERB E %z AR B vz BIERRB
Altitude (m) Code  Revised code Slop Code Landuse/landcover Code Revised code
0~20 ! n 0-~5 ! iﬁgﬁ: 1Ztedle leaf forest ! n
20~30 2 12 3~10 2 iﬁgﬁ: 119)[(1'0&1(1 leaf forest 2 12
50 ~100 3 13 10~15 3 ]ﬁncrﬂ)nlj;ﬁeedle leaf forest 3 13
100 ~200 4 14 15-~20 4 ]ﬁncrdﬁfonljj?lfmad leaf forest 4 14
200 ~ 500 5 15 20 ~25 5 1B ATHK Mixed forest 5 15
500 ~ 1000 6 16 25 ~30 6 HREAFE M Closed shrub lands 6 16
1000 ~ 1500 7 17 30 ~35 7 HidE M Open shrub lands 7 17
1500 ~ 2000 8 18 7 M\E 45 Shrubbery meadow 8 18
2000 ~ 2500 9 19 E ¥ Grasslands 9 19
2500 ~3000 10 20 VB Marsh 10 20
> 3000 11 21 4% H Cropland 11 21
#3R[X Construction area 12 22
R RRERREE s »
Cropland/nature vegetation mosaic
B/ PEBERX
Barren/sparse vegetated area 14 %
7k {%k Water area 15 25

TP B MR E R S E R L A R R R BB A RIS B R T A SE BRI, 1 11125, RoR A REE 11 (R 0 ~
20m) P HEHFK 1(RI 0 ~5) , - 2R 25 (BRAKHR) T A AL 5838 B 800 , AR IB T B IE FEE T GIS #TREUEHE, H AR
BHILL P2 HE

The codes of habitat suitability are composeded by altitude, slop and landuse/landover, For example, 11125 expresses a kind of habitat suitability that
the altitude is 11(0 ~20m) , the slop is 1(0 ~5) and the landuse/landover is 25 ( Water area). The codes are revised in order to convenient for grid

algebraic operations by GIS. The codes of other kinds follow this regulation

hitp : //www. ecologica. cn



12 4 R FRITP RS KR 2 53T B AR 1 4983

2 e r ET AlbersusAb bR
| temARLmEs | b e kom RS 22 8 | IO S

4 TR PG R

5 FT 1kmx 1kmW#% & 55 B N
A R R 2 MR B

[
- 7 B
8 AR Rk WRRER

9 Rill fi EFHG
%ﬁ%ﬁ%ﬂ

10 FIF & E S4B
i%ﬂfﬁ%ﬁ

[ B A |

B2 RICPIESKIENDLEEENF KPR EARBEE
Fig. 2 Sketch map to analysis potential habitats of waterbirds in Central Yangtze Ecoregion
1 Landuse/landcover; 2 establish 1km x 1km gridding system based on Albersus coordinate; 3 terrain data ( altitude, slop etc. ) ; 4 confirm the
attribute of gridding; 5 the comprehensive spatial dataset based on 1km 1km gridding system; 6 the distribution area of focal species; 7 Data of habitat
requirement; 8 spatial correlation analysis; 9 pick out the main types of Habitat Suitability Unit (HSU) ; 10 spatial extrapolation basd on HSU; 11 the

potential distribution area of focal species
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B A B KA BRI 3 MEREEFHETEM, BT 1kn x 1km R#%, [F 0 BA T #F)]
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1,22,23,24,26.27,28.29.30: #}8 f4 4 Tragopan caboti

2,6,18: A#Y Grus leucogeranus, 5 E#% Ciconia boyciana

3,4.5,7.8,9,10.11,12.16.21.25: 5 B Ciconia boyciana

11,14,20: F# Grus leucogeranus

15.17: H#8 Grus leucogeranus, i BB Ciconia boyciana, /N /@i ffg Anser ervthropus

19: 5 J5 1 #8 Ciconia boyciana, INAARRE Anser erythropus, ARk IDWE Mergus squamatus

B3 WWE Braise R IL AP e A X0 SRR a1 B
Fig. 3 Existing habitats of focal waterbirds in Central Yangtze Ecoregion identified by WWF

( Minmumritical areas) , % %€ 78 R0k S5 BT BV AR AT o 1000 S 2845 70 X TE AR LGB KT 5% |, [F] B 3 E AR 5%
EHR B KM/ E2MEFKT 80% KA S BITRE N S R EIELER, NTIRTS 4 ALY EL
b 3B

(1) BB R TEA I 33 MRS IURE, KT 5% WAMAERLKRIAH A 11125,12123 12125,
11123 45 4 Fp28Y, 405 G HAT AR BT R B E AL 44. 2% .16. 4% \11.8% 8. 7% ,4 FEBEME T
81.1% , iR 4 P AESRRITARI AR T KRILFrAESX BB EALER,

()R AEHEAE A XA HE 45 R AR BRITRE, KT 5% MARESR KB HE K 1112512123
1112312125 %5 4 F#p2E 49 5 H TR 5 AT R BRI 49.2% ,14.6% 9. 4% 9. 1% ,4 FhEE B F 5
T 82.3%, biR4 FpABRITRRIAM R T KILPIFAERK AR T HBEREEAS

(3)/NEBE R VETE 736 XA HE 20 PpAE S TR A, H KT 5% WA A BER AN 1112512123
1212511123 11117 48 5 Fp2KE 5] 5 B3 B TR B 49.9% 14.8% ,12.7% 6. 7% 6. 6% ,5
MERBEAMET 90.7% , bR S FAESERITHRB R T RILPFAESK/NASREMEELSE,

(4) AR VTS VAR 73710 XA HE 13 AR BUREAL, KT 5% WA AR AY 11123,11125,11119
1212311117 12118 % 6 FpK A 5] G H IR A A TR BT HE 24. 2% . 19. 9% . 16. 1% . 11. 8% .
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Fig. 4 Sketch map demonstrating the extrapolation of potential habitats
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HTX 4 B SRAERKTHIFEAREE, EMMAEREERE R EKERER, FTUX 4 B0 SK%E
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FEHKIT TR R EES BB KR Bria B, IR Lk 47.3% . HKEBIRTE 20 ~ 50m, 3 /N F 519
PR/ RARFEEICEE T , LA SIBIRAE 20 ~50 m, JEEE/NTF S°HIKIR, 5340, IRIET 20m 35 B /N T SO b
SMMEAMZRM SR TR EBELER LR, LREARAERSEERITH RN EELEE LB T
132 M EGATHERIGAHX , BEH 32050 km’ , P HEZE RIS B R B B 1575km’  FEFA E 1476 km® B
1217 km® JEFHE 1143k’ , R E 4 A BB BIX ERE 5.9% 4.6% \3.8% \3.6%

3.2 KEIHiFERHKERE Gaps 7347 5iR 5

BT AR XAEHGE  mREEELRE , R XSRBREI AR R X, Bt R H UE R
BTHEA R X RER AT, AR R OE B — U R R X, M E MBS e 83 T x
SRR, i — SRR SN R B R AR R OB S R AR S b R BT A #ar
FRPXE () BRI ET . SRR, XEREETRPRYETPADHTREHKENE
BAER, SGABEEEMTASCAMES R, XU REEBMAEE BHRETRPTXHEBRESAE—
A, E R T K ILH R HUK B B RS 6P Gaps, DA 6,

3.3 KA SXIEH SR Y 2 HR N E BT

YRR EFAESRAENERRPTFEY BRRP XM, HETLARA I BARY X 8 EHR
AT E Y Z AR REEAE R, NI ZEE RE DO E AR BRMNA Y2 &R
B, EMERRENENBRET SMERRP SR BN S SRR — BRI RS, kit
WATH) GAP 7347 B %, 318 B AR X N 4RI R G R A1 AR e B TR B A 55 0 e SR T, %o
i S K BT R X AR, BRIIRERE RN REP R VBRI ROBUR, ASCHET
AERF KPR R M
3.3.1 HErRITNEER

BUEF2004 421 B 1 H,BLENT 16 NMEREAN LIBHKE RPN EHRP X (£ 2) BERN
7530km’ , T AHIFT 45 Rk WA IT iR A R W70 K & 2 BRI A 32050km”, 35 & 134 8, BUA R X A
BT o el QU B TEAE 3R 23. 49% , RE BB R XA T AL ST RER . BOVEOE 2 (CA0FE
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Table 2 The existing wetland nature reserves in Central Yangtze Ecoregion

Fs  #5 ZR R Area  FT7EXIR
No. Level Name (km?)  Region
| A% R EIMRD K g BRERT
Provincial Level Anqing Nature Reserve along Yangtze River Anqing City, Anhui Province
,  EEB 5T BRI gy KMERARERES
National Level Chinese Alligator Nature Reserve Nanling County, Anhui Province
, = R B AR R K oo B LA
Provincial Level Southern Dongting Lake Nature Reserve Yiyang and Yuanjiang City, Hunan Province
. A% HP B MR Ny BEOURR
Provincial Level Muping Lake Nature Reserve Hanshou County, Hunan Province
5 BERE RIE# AR X 1003 AR
National Level Eastern Dongting Lake Nature Reserve Yueyang City, Hunan Province
6 g PH B RFRPX 280 B utHIT
Prefectural Level Honghu Lake Nature Reserve Honghu City, Hubei Province
! W
% e BALEHT
7 ¢ Tian-e-zhou of Yangtze River Nature Reserve for 20 i X i i
National Level i . Shishou City, Hubei Province
Lipotes Vexillifer
T REWEARD K o WHLRRTS
County Level Longgan Lake Nature Reserve Huangmei County, Hubei Province
9 2% BT HHEH AR X 300 BALSIN T
County Level Liangzi Lake Nature Reserve Ezhou City, Hubei Province
10 % Ui B R X 67 BALRIUT X
Prefectural Level Chenhu Lake Nature Reserve Wuhan City, Hubei Province
L B RS AR o LA
County Level Xinmiao Nature Reserve for Migratory Birds Duchang County, Jiangxi Province
5% ﬂl‘ﬁ?ﬁﬁ!ﬂfﬁ]ﬁf‘ﬁﬂ%{%ﬂﬁﬁ ' THAEE
12 T The spawning Area of Carp and Crucian Nature 306 3 - i i
Provincial Level ) Yongxiu County in Jiangxi Province
Reserve in Poyang Lake
s BB AU BRI o OFHELR
County Level Chihu Lake Nature Reserve for Migratory Birds Ruichang County, Jiangxi Province
14 2% TR S AR RPX 40 LFHILE
County Level Saicheng Lake Nature Reserve for Migratory Birds Jiujiang County, Jiangx Province
15 ik K B RFRP K 10 PN iFri)i e
Prefectural Level Qinglan Lake Nature Reserve Jinxian County, Jiangxd Province
6 S S B 24 Yougie, Ko ot Xinon oty Jngs
National Level Poyang Lake Nature Reserve i ’
Province
B TE T Total area 7530 km?
3.3.2 ERHBHRI SRR

NSRBI LRSS, R B BRI A, DR TR A B 0 A0 , AU A 7 s [ SR T 7
3L Gaps, B BEAESLHTHBHUK SR X (BRIPVDX) S SHARRBR REHBNER S, 3t
IR — A3 R SE 2 L R K IBOR HR I RGE . TEXEHE Gaps FT7E B TR X I, EEE BT HE
() HTHARYXEEHE T IEKEEE L SRR IHERRR X R, I, B S LA R X O 2
TR FE R R BRI (2) BORRRIER) & B A& IGLR R IX, R 71X REGERA Se 8 8 & B9 R 284
By, UR T Yy o3 R SR BRI A 5 (3) SEBUBCA R UHE R BRI, X F 256 B BRI B 7E AR 52 o L
B, R B R A 35 L B B B OT I 5% 18, i e BB T 60 178 B PR T AR B 0 BB R B IR 7 i B T B R 3
X451 80% VA _E¥ETEA S X HEBIR T KB ETEAE ST R B B BT,
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BRI EER, — 3 KB 45 A8 () MK, RHE 287 — S — MU ERPXEE (W) #XE
23 A, BT BATRY X REZ SR 2 R X I (Gaps ) $0F 22 ANEW, ERHmAEW L (13 4~) MR8
AN I RA—NEER) BWE SRR P ESKE AR RIS R, K 8 R, %t
BRIV A A IR A S AR PP s ik, T BB K BRI 9 B () PR E DL AR 3

£3 KIIPHFEHMRPHSHESR
Table 3 The conservation gaps of wetlands in Central Yangtze Ecoregion

F5 No. H(T7) & County Yo Hh 4 5 List of wetlands &4 i Province
1 £iBs & Tongling County K6 #IEHL Daye Lake Wetland Z#% Anhui Province
2 #A3%E Tongcheng County KT #¥EHE Caizi Lake Wetland Z#% Anhui Province
3 M FHE Zongyang County Em%ﬁtyiﬁg&;%;i%ﬁf&me Wetland 22 Anhui Province
4 Ki#HE Taihu County FEHZE K B H Hualiangting Reservoir Wetland Z#% Anhui Province
5 TBWE Susong County JH#17EHb Bohu Lake Wetland Z#% Anhui Province
6 YT B Wangjiang County B ¥ JA#IEH Wuchang and Bohu Lake Wetland Z#% Anhui Province
7 JAYLE Lujiang County BB W1 IEH Huangpo and Chaohu Lake Wetland 2281 Anhui Province
8 FHE Wuwei County H1¥EHb Chaohu Lake Wetland Z#% Anhui Province
9 B B & Nanchang County Y& AR Jingan Valley Wetland VL7 Jiangxi Province
10 Kj4H Daye County K6 #IEHL Daye Lake Wetland #dt Hubei Province
1 BB & Wuchang County iﬁff&ﬁ ﬁ,?z? };?afg\ﬁ zﬁwﬁe Wetland #t Hubei Province
12 P& Huangpo County EiiEH Wuhu Lake Wetland #dt Hubei Province
13 £ Xinzhou County Bl B #] Wuhu and Zhangdu Lake Wetland #i1t Hubei Province
14 YT Shashi City FEYT Y83 Hujiang Wetland #3t Hubei Province
15 1| & Hanchuan County ¥ 1@ Chahu Lake Wetland #3t Hubei Province
16 FEIT T Pugi City 35 WAYEHL Huanggai Lake Wetland #3t Hubei Province
17 F A H Jiayu County T #EH Xiliang Lake Wetland #i1t Hubei Province
18 FH#T & Yangxin County PI# G Wi 1EH Wanghu and Daye Lake Wetland #i1t Hubei Province
19 {LBkTR Xiantao Gity HEWA B Paihu Lake Wetland #3t Hubei Province
20 R {77 Tianmen City L #A B Chahu Lake Wetland #3t Hubei Province
21 VLT Qianjiang Gity K% 38 Changhu Lake Wetland ¥t Hubei Province
22 {LBS & Jiangling County K #7EH Changhu Lake Wetland #t Hubei Province

4 g

(1) BRI P ASK B T —EHEF BRI X, B HAE SR METRAES, EEE
B TR, I P A S KOO VIR TEAE R 134 B , T B B T B (R M8 (VB 2 T
23.49% KA AR, A KB ARFE TR X RS, RZE RN IT & K TRER R HFE AN
& ShEg iy , IR A SRR 2 AT IR | 45 ALRE A e , B MR VT rp e A A X M A 3 R A PR AR 7
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