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Ecological health assessment of urban wetland in Xiong’ an based on landscape

pattern
XU Ye, YANG Fan”, YAN Changzhou

Key Laboratory of Urban Environment and Health , Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China

Abstract: Urban wetland is an important part of urban ecosystem. In recent years, with the rapid development of
urbanization, the original natural ecological background and hydrological characteristics of urban wetland have changed
thoroughly, which seriously threatens the ecological security of wetland. In order to maintain high — quality urban
environment, increasing concern has been focused on how to protect the ecological health of urban wetland and improve its
sustainable development. In this study, the urban district in Xiong'an New Area (including start zone, Anxin group and
Rongcheng group) was selected as the research objective. Under the support of ArcGIS platform, remote sensing data of the
study area were used to extract landscape information about different land use types, and Fragstat software was used to
analyze the landscape pattern characteristics. Based on landscape pattern and the characteristics of the wetlands in study
district, the press—state —response ( PSR) model was used to evaluate the health state of urban wetland ecosystem by
building the index system of wetland ecosystem health. The results showed that the farmland and construction land in
research area account for a larger proportion, and their integrity, degree of aggregation and connectivity are better than the

other types of landscape. Besides, the water, unused land and woodland account for a smaller proportion. Affected by
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frequent human activities, these types of landscape are characterized with high degree of fragmentation and poor
connectivity. In the study area, the overall landscape fragmentation and aggregation degree of the research area are high,
but their connectivity and uniformity are not significant. The wetlands in this area are unevenly distributed, showing a
pattern of more in the south but less in the north. The wetland types mainly consist of ditches and pit-ponds; however, their
characters differ from each other. Compared to pit-ponds, the ditches cover a larger area and show a better connectivity, but
their degree of fragmentation and aggregation are lower than that of the pit-ponds. The analyzing results of PSR model
showed the comprehensive index of wetland ecological health is 0.262, which means that the wetland system in the research
district is in the state of unhealth. Moreover, human activities and climate are the most important factors affecting the
wetland ecological environment. Therefore, there is an urgent need to protect and restore wetland system in Xiong'an New
Area. Finally, the results of this study provide theoretical basis for the sustainable development of Xiong'an New Area and

the protection of wetland resources in urban areas.
Key Words: Xiong'an; landscape pattern; PSR model ; ecosystem health
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Table 2 Classification criterion of wetland ecosystem health
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Table 3 Basic characteristics of different patch types

+ U F 2T Land use types CA PLAND LP1 NP
UM Construction land 6809.76 22.57 3.114 311
b Woodland 215.19 0.71 0.035 142
KA FHH Unused land 1126.62 3.73 0.174 313
BFHL Farmland 21567.78 71.49 66.101 17
IKIF, Water 449.37 1.49 0.079 294

CA, BEERIEF Total Class Area; PLAND, BRI AL 43 Lb Percentage of landscape; LPI, fx KEFHLAEEL Largest Patch Index; NP, BEH %=
Number of Patch
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Table 4 Fragmentation index of different patch types

T 1 F 2 Land use types PD MPS Al LSI

UM Construction land 0.666 33.879 93.256 19.456
Mt Woodland 0.471 1.515 73.100 13.857
KA FHHL Unused land 1.031 3.623 82.045 20.888
Bt Farmland 0.056 1268.693 97.565 12.886
7K 8% Water 0.975 1.529 73.659 19.261

PD, BELREEE Patch Density; MPS, - BEBR AL Mean Patch Size; Al A ¥ Aggregation Index; LSI, 5 MIEIRFEEL Landscape Shape Index
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WLR e 2% BF PR S /N I R B R 7 Y AR 48 O FAT e, U BB A e 00 iR A, R 5 7T
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Table 5 Connectivity index of different patch types

Liai %ﬂf_ﬁif% ENN_MN PROXIM_MN CONNECT iﬁﬂfi% ENN_MN PROXIM_MN  CONNECT
A FHHL Construction land 170.339 0.690 1.503 #Hth Farmland 117.616 0.690 13.971
M Woodland 357.459 0.594 1.458 JKIH Water 311.133 0.588 0.792
KA FHHL Unused land 245.892 0.649 0.807

ENN_MN, fz/M3BIT i B Mean Euclidean Nearest—Neighbor Index; PROXIM _MN, -4 4B 3 35 %0 Mean Proximity Index; CONNECT, % 2 /&

Connectivity Index
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{ELFT AT {43910 0.59.0.6 F196.75, H13& 6 A1, 5T X PD {E>4 3.199,SHDI {4 0.797, %3 & T 2015 4
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Table 6 Landscape pattern characteristics index of the study area

PD Al CONTAG SHDI SHEI

3.199 95.482 68.767 0.797 0.495
CONTAG. £ 3ERF Contagion Index; SHDI, e ZHEPEFE S Shannon's Diversity Index; SHEI: TR EFEEC Shannon’s Evenness Index
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P TR DX 3T b 43 A 22, 30 PN o 1 DX 43 A 3 /0 3]
AE5 DXl i) i AR A R K 56 AR R R
T, T K BRI XA AR T FH K R R, b

3 HRREMSHE
‘F7J(ﬁﬁ Hf ﬂ:ﬁé%ﬁ( ,ﬂ\:ﬂ( ﬁiﬁ% T B%Z:HOJ s %Kﬁiﬁ% * H Fig.3 Distribution of wetland in study area
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LI, BEAh , AL A B A R I e U2 T A R KR R 1 1 T 2 R AR T B A
Vi B2 TR BEIR A 25 4040, 3 il AR i i k2

i 3 A8 7 O Hb A 1A T 0 A3 A TR, Ry AR 5 A Bl 5 LA Jm H B — 25 PR AN A AT i 1) 25 [R) 45
¥, MRYEFE 7 AT, U PLAND {0 63.046, 503 36.954 , HLIAUER) LPT R THus , F WA IRAE I 5T
IR AR, MBS R IR AY PD {H°0 102.307, 38 K FHUd (37.028) , vd B 14 32 1% 52 B
B AR T IUHE . ARYE I I A R B AR T VAR M A R Y — R A R MR R i 2
ST A3 3K 5 FOWAS SR 1 BT 45 R — 3, RGBT ECE , Ui AT R AL{E 530k 66.804 38.893, Al [
BUEE A 0 51 100 2 [8) 7 Fe WA AR RE B W38 TR . VA SR A SR AR AR B AIK, 76 F 2 IX v A [ B
R GUIEAZ PO A B2, e AR R A

R7 TR LR SV SHFIEIEH

Table 7 Landscape pattern characteristics index of different wetland types

TR A Wetland types PLAND PD LPI Al
W Ditch 63.046 102.307 8.886 38.893
Hid¥ Pit-pond 36.954 37.028 2.913 66.804

3.4 BHABRGMRLS I

ARWIFGE Iz T e PR - 37 R %o £ 3 DX 38 b A 25 R G ROIR B HEA T E5 5 VAN A5 tH IR LA AR S R
GERAE RN 0.262( 3 8) AL A 22 3ok X0 4 g FETA 55 ZbR v TR, S RIS XM A 25 R G Ak T A e

N 8 7  WIFSE DX RE M A A BRE Ik 64 22 TR 1 A IR (OT & R 80 N V2 ) FE AR TR 3R (e
AR A R IR AE S RGBT . Song S5V M AEHLAF S iR, FIPETE RS2 B3R 21
AR S R B, BE R 2 T T 2, T 30 4R BREZE T XN DR EEE K A S e B s
K WEAC R BERBHESE PEBEA DR, AR K SR AR SR M AEAR WG K 3 K FEFFR b T
IKANEARE W, BN K MR AR A Y R RO T AR SR s T B AR A A L s R
SIS T AT I T A, S AR R R R BK R 0 S B B T B 4K T
R bW 2RV S A S DR R A AR IR A 5540 Vb SR 30005 YR i, FLBe = — 5 14 B B B i, K
AL FETTZ R 1 A S BT

®8 EMESRGERRESITINER

Table 8 Comprehensive evaluation of wetland ecological health

R b sHbl YR SR
Evaluation criteria Evaluation index Index value Weight Compr-ehenswe
evaluation value

JEF] Press TF K ZE % 0.226 0.263 0.262
0.665 AR/ (N/km?) 713.157 0.263

[/ mm 42.500 0.081

i/ C 12.900 0.057
ARAS State SORZ R 0.797 0.015
0.231 BRI AL hm? 31.263 0.012

IR ST FEEL % 0.012 0.089

¥oy R 0.495 0.021

IKARTG Y/ (mg/L) 5.566 0.056

TR 5/ % 0.007 0.039

M1 Response

. Ny
0.104 BB s Ak 48 5 0.032 0.104
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BB A TN R WA 5 DX AR A B A o — S D, e PR et S A A S L, IS X
MR T2 T A YR ST S K AL A AR AR SR O R A0 3 ok A3 AT 2 T XA T 4 KA R
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MRS R GEF , il 2930 o A= 2508 e ) 3 2 DR A K SCIR 1 8 80 AR s R AUKAR TS 3, W58 DR 0L 5
JEPESE I, SRS BEGR ™ B ; RE AR o A, A2 W) RV RS2 1 e e ™ o, R M A 25 R A T
el AWELRE R GEFR , WIS KRS AR B B AL R RS Ay, TR DU A R Z R T A 5022 | Tok A4 L 4%
KU BBt E K T SR D RE R B U B P E IR M 2 A DR R A R R

MU BTN SE R AT, A2 XA 25 R G FAR DU AN A AR W, DAL, 7 2 A (R 22 9ok DX 38 M A
SRR AR T3 R | SR BBORT RO F) 5 T A 1) A M) T RS BT ) A2 i 45 LS SRy 0 B A S AR T 45
RGP DU A (1) SUIEOE IR KA, S0 T, DA K BRI, FE o AR AR 2 BT A A
SO B R 5 (2) SURA R EE Y, SRl B 7 3, B2 K B IR TSR 02D oK BEIR A4 2 JBE TR
(3) BRI AR A7 Al Az 7 16 8l A A 5 S5 U Sk 35 G W A8 HE T, R0 FH 8 e 5 4 S 8 34 35 7K A B R
G, S it B B K B D RE 5 (4) 38 DRI MR B i A, i R UL T 1 i 5 AR SR 1) S o AR
TETE

4 #ig

VR R TR 22355 o DRI _L 3R AR ORI X 2 J5 B A 22 371X, HAT 7R 380 s Sl i A =y L e st AR
EARNREAE EAE , TEULT ST AN SCLAME 2230 X (G AP X A AR 22 55 AL AT ) S BIETE RS B, 2k T 5 A% SR
IV 22 3k DX b PO A5, DA T DR 8- Wi 17 ™ S g T2 2, R ] e <2 il DX 36 3 174 1= 785 2 e A B R 5 LA Jmy
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(1) Bt At B H 25T XA DL 0L, 32 A SRR SR SE0 , — 38 BEHIRARBHIN A b 5 P de v
HEFEE s HEUCO B M . K30 R B AR ot b T AR /)N R A R o, T 4 BT 522 5 7K SRR ]
PR R G BE ARG, BRI XA SRS Ay, AR D355t R e B A vy, s PR AN B ) AN 2

(2) WBENBFFEIX TR IR 30 3 3 A5 4 vh 7E R AR UE X 55, AL AR N il X A b, ¥ SR IX S rp A
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(3) A S LA PO TR I DEE DR AR 2 R U FRIEECN 0.262, A0 BEHY N A I 20 1 22748 ) < Ak
SN I A S R GEAE TAMERCRES IR MR S R AR KRS G A RS R AL L, AR A

NREIRAL . AT SR A AN LR AP AT a0/ 0 A 25 28 0 Akt B 14 1 0 R A 25l , 4 8 0 A 2 T
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