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Assessing the ecological health of Poyang Lake wetland using a vegetation-based
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Abstract: Assessing the ecological status of wetlands can provide critical information for the governance and management of
wetland ecosystems. The index of biotic integrity (IBI) is a comprehensive method for assessing the ecological health of
wetlands. Initially developed in North America, this method has standardized protocols for implementation and practice. The
quantitative assessment results are easy to understand and communicate among scientific communities and the general
public. Vascular plants are quickly emerging as one of the important indicators of human—mediated disturbances, because
they, are immobile, and therefore, susceptible to physical, chemical, and biological changes of the surrounding
environment. Poyang Lake is the largest freshwater lake in China. The Poyang Lake wetland is recognized as one of the most
important wetlands in the world since it provides habitats for many unique species of wintering migratory birds and is of
prominent ecological and economic importance to millions of people in the middle and lower Yangize River basin. Poyang
Lake wetland has been significantly altered by human activities, such as agriculture, fishing, and tourism. Currently, there

is no indicator framework to determine the status and trends of conditions of the Poyang Lake wetland. In this study, we
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aimed to develop a vegetation-based IBI ( V-IBI) to assess the ecological health of Poyang Lake wetland. Field surveys of 30
sampling sites were conducted in the autumn of 2015. We collected data including plant species compositions, abundance,
water quality parameters, soil properties, and land use surrounding sampling sites. We tested 35 candidate metrics regarding
the diversity, structure, and disturbance tolerance of plant communities for their discriminatory ability between reference
sites and impaired sites. Six metrics were finally selected as the V-IBI metrics, i.e., numbers of invasive species, sensitive
species, tolerant species, perennial species, species with both sexual and vegetative propagation, and percentage cover of
Phalaris arundinacea L. Values of these metrics were scaled between 0 and 1. The V-IBI score of a sampling site” was
calculated as the sum of the scaled values of each individual metric. A 95% percentile of all V-IBI scores and quartiles)of
the scores below the 95% percentile were then used as cut-offs for rating categories. The results showed that 6 sites ‘were
rated as excellent (V-IBI = 5.01) ; 7 were good (4.38 < V-IBI < 5.01) ; 8 were fair (3.74 < V-IBI'< 4.38) % 7 were
poor (3.10 < V-IBI < 3.74) ; and 2 were very poor ( V-IBI<3.10). Sampling sites rated as excellent and good were all
located in western and northern sections, especially within the national and provincial nature reserves, whereas those rated
as poor and very poor were mostly located in eastern and southern sections where wetland health. was impaired by dense
populations and intensive agricultural practices. Wetland areas where rivers discharged finto Poyang Lake were generally
rated as poor, suggesting that pollutants brought in by rivers had negative impactsson wetland health. The V-IBI was
significantly correlated with the index of landscape development intensity (LDI) ‘and qualitative habitat evaluation index

(QHEI) , indicating that V-IBI is plausible and reliable for assessing the ecological health of the Poyang Lake wetland.

Key Words: vegetation-based IBI ( V-IBI) ; health assessment; Poyang Lake wetland
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Fig.1 Locations of sampling sites (a) and layout of transects and quadrats for vegetation surveys in Poyang Lake wetland (b)
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Table 1 Selection criteria for reference sites
F6H% Index Z: 8 5 e PR FRIfE Reference point selection criteria
L HFIHIARBL Land use 500 m PJEAON I Ja R 20 B K3
IKBCRBL Water quality DTP < 0.02 mg/L, DTN < 1.2 mg/L, NH4* =N < 0.4 mg/L, DO > 4.5 mg/L, Cond < 120 ps/cm
QHEI QHEI > 60
A& SN T4 Human disturbance o N Bl > N Bl

R SHURUEAT LA T I, (1) 406 JE 4307 - F A S BOBUE ARG L, LA A 25% 43 i 50, s B0
75% 53 B BUERRAE , MRS EU A B A 8650 L (2) HIAIEE F1 400 - R AR 1 B A1 30 2 808U e
2 WS N2 25%—T5% 53 i BGE B Y (BIAR 1R 1Q) B BAE N, 1Q = 2 S Huil i FIBIAE F1or ™
(3) ML B BOHAT NN, | r | > 0. 75 IISEHEA NG B ESE S ARG H MY %
Xt A6 0 i 7 DR 250 D B 7 B A R v ) g AT D e —

R2 HME V-IBLERE R EM SR E X T R B

Table 2 Candidate metrics for V-IBI and their expected response to disturbance
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Xt 4 e i

SHRR S E Responses to b S5 Responses to
Metrics type Number Metrics disturbance Number Metrics disturbance
Pofb 4= BEFNLE R M1 ST TR M2 UKI YL TR
Species richness and composition M3 T AR A A0 A TR M4 HEKAE BN EL TR
M5 R AR AN T M6 XA R TR
M7 BRI TR M8 A A A AR BTt
M9 W ERHE Y T g R M10 RABEY) KL T
M11 — AR R LH M12 ZARA AR TR
M13 AL TR M14 AR L7t
2| Mi5 BB E TR M16 RERETT 0 LE T
Community structure M17 WEEAESY L TR M18 RAEHEY E 53 L 7t
M19 AR Y oL Tt M20 ZAERYE S T
M21 AR O3 L TR M22 UNCZUNERigea LTt
M23 Her: SRR A 1L TR
TR F M24 R AR TR M25 BERI RS T
Vegetation abundance M26 VHRRME Y 55 TR M27 RARHEY) 55 3 L7t
M28 — AR A A 1Tt M29 ZARA ) w5 TR
M30 A% Mo i o B TR M31 AR 2 LTt
YRt 321 Species tolerance M32 ifif 32 P 7t M33 RN AL TR
FEVE Z P Community diversity M34 FARZFEEIEEL TFE M35 Y5 e g TR
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Table 3 The correlation coefficient between eight candidate biological metrics

S Metrices M2 M14 MI16 MI19 M23 M29 M32
M14 -0.13 1.00
M16 -0.31 -0.19 1.00
M19 0.31 0.11 -0.10 1.00
M23 -0.41" -0.26 0.27 -0.75"* 1.00
M29 0.38" -0.06 -0.07 -0.46"" 0.16 1.00
M32 -0.32 0.50 " -0.18 0.42* -.670"" 0.00 1.00
M33 0.95"" -0.07 -0.33 -0.28 0.35 0.40* -0.23

#x 7E 0.01 /KPR EMIE; + 7F 0.05 /KF 1 8 EHHC

2.3 V-IBI 43l 5 R IE
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(S14), V-IBI f8FRIR R BTEANBRAE WL 4, BT RAE S, 6 AN AR R R, 7 A a5, 8 I~ h—,7 R
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Fig.2 Box-plots of eight candidate metrics with IQ = 2 between reference and impaired sites
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Table 4 Rating categories of Poyang Lake wetland health conditions based on V-IBI scores
JEH I Excellent 8RR Good — ¢ Fair 7% Poor 2% Very poor
= 5.01 4.38—5.01 3.74—4.38 3.10—3.74 <3.10
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FHOCHES AT A V-IBL LD #l QHEL =35 ¥ 2405, V-IBL 5 LDI &2 8 F A (r=-0.4,P<0.05) , V-
IBI 5 QHEI % 8 # 1EH 5 (r=0.63,P<0.01) ,QHEI 5 LDI 4 B MK (r=-0.4, P<0.01), LDI S E A,
Tt AR SR T SRR 1 - 27 L R | VR b fg R 0 84, V-IBL 1 QHET MBS R s R 2, T &
SR 8 R 0 Ml TR K J M fE RRIR 0 8 2% | V-IBT Al QHET 3B, QHET 1573085 v i SR B 45 LD 43
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