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Abstract: Ecosystem quality, which reflects important ecosystem characteristics, is an important indicator in characterizing
the quality and service functions of the ecological environment. In this paper, we have been guided by the ecosystem quality
theoretical framework, based on the GIS integrated index method, in using remotely sensed data and land cover data to
conduct a comprehensive evaluation and change analysis of ecosystem quality for various ecosystem types in the Dongting
Lake area from 2001 to 2010. We have proposed an ecosystem productivity index ( EP1), an ecosystem stability index

(ESI), and an ecosystem bearing capacity index ( EBCI) to build a remotely sensed ecosystem quality comprehensive
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evaluation model. We used this model to evaluate three aspects of ecosystem quality: ecosystem production capacity,
stability, and carrying capacity. This model enabled us to obtain EPI and ESI by linear stretching of the annual average
value of net primary productivity (NPP) and the variation coefficient of NPP, respectively. We built the EBCI using an
ecosystem health index based on the pressure-status-reflection ( PSR) model and analytic hierarchy process ( AHP ),
combining these indices by the entropy weight method. Using the remotely sensed ecosystem quality comprehensive
evaluation model, we calculated the EPI, ESI, EBCI, and ecosystem quality index of five ecosystem types, forest,
grassland, wetlands, farmland and urban areas, around Dongting Lake. We evaluated the quality of these five types of
ecosystem by grading these index values. We also analyzed the change trends of these indices by calculating the average
change rate of the EPI, ESI, EBCI, and ecosystem quality index from 2001 to 2010 in these five areas.

The results indicated that the mean value of the ecosystem quality comprehensive evaluation index of the five
ecosystems in the Dongting Lake area was 59.81 (total score: 100). After evaluating the ecosystem production capacity,
stability, and carrying capacity indices, we found that the indices produced values of 72.79, 52.21, and 71. 86,
respectively, indicating that ecosystem stability in the Dongting Lake area was poor in the period from 2001 to 2010.
However, the three indices showed different change trends during the period. Two indices, EPI and EBCI, decreased by
8.85% and 9.11% , respectively, but ESI rose slightly, by 3.09%. The ecosystem quality declined by 5.97% from 2001 to
2010, the average change rate being —0.508 per year. An analysis of the various ecosystem types found that the forest
ecosystem’s quality was better than the other ecosystem types, and that the wetlands ecosystem quality was the lowest. We
found that, from 2001 to 2010, the ecosystem quality of the wetlands had the most obvious decline (12.97% ) and that the
forest ecosystem only decreased by 2.26%. These data indicate that ecosystem quality in the Dongting Lake area fell from
2001 to 2010, with the wetlands ecosystem having the largest decline. At present, the ecosystem quality remains at a higher
level than that indicated by these historical data, but it seem unlikely to lead to optimistic trends in the future. We should

pay more attention to environmental protection and ecological planning in the Dongting Lake area.

Key Words: ecosystem quality; comprehensive index method; entropy weight method; Dongting Lake; remotely sensed
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Fig.1 The remotely sensed evaluation model of ecosystem quality based on comprehensive index
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Fig.2 The production capacity grades of Dongting lake ecosystem and the area percentage of each ecosystem type of each grade
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Fig.3 The stability capacity grades of Dongting lake ecosystem and the area percentage of each ecosystem type of each grade
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Fig.4 The carrying capacity grades of Dongting lake ecosystem and the area percentage of each ecosystem type of each grade
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Table 1 The mean and standard deviation of EPI,ESI and EBCI of each ecosystem type
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Mean Deviation Mean Deviation Mean Deviation

BAREDS RS FRHK Forest 84.15 8.65 59.31 6.31 80.84 7.33

Natural Ecosystem il Grass 82.81 8.46 56.87 6.04 37.91 7.62

1BH Wetland 55.62 22.09 45.81 9.14 49.05 18.12

1B Mean 74.19 13.07 54.00 7.16 55.94 11.02

ANTAEBRS 4 Farmland 78.25 6.40 51.63 6.44 77.48 4.99

Artificial Ecosystem B4 Urban 62.17 15.18 46.56 6.91 48.38 10.35

I Mean 68.21 10.79 49.10 6.67 62.93 7.67

HiAth Other 54.27 9.53 54.89 6.07 35.57 7.00

JA Total 72.79 11.11 52.21 8.38 71.86 15.60

EPI: ecosystem productivity index; ESI: ecosystem stability index; EBCI: ecosystem bearing capacity index
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MAEBRGE (R 2.28%) , F-H738 A3 HA -0.174/ a; 178K T FE 5.97% , F-2735 3 R -0.508/a,

4 #ig

ASCARAE MODIS 38 BB 72 b FD Lt s BB, XoH il B 0 3 X 48 A S R G R AT B R G A TR RE T
FasE AR ) = VT, 85 SRS R G w8 BZE A TEN AL X 2001 4F 2005 4FF1 2010 4F 4
FEWIZRAR i TR M AR AR TR S R G I T A S R G TRV
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Fig.6 The ecosystem quality grades of Dongting Lake ecosystem and the area percentage of each ecosystem type of each grade in 2001,2005
and 2010
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Table 2 The remotely sensed comprehensive evaluation index of ecosystem quality of Dongting Lake ecosystem in 2001,2005 and 2010

2001 2005 2010
BRGHM = o — .
Mean Deviation Mean Deviation Mean Deviation
BRES RS FRHR Forest 76.36 8.14 71.95 6.05 74.62 7.25 74.31
Natural ecosystem HH Grass 61.99 9.20 58.14 6.36 57.30 6.13 59.14
1B A Wetland 54.24 16.91 48.90 16.98 47.40 14.91 50.18
Y Mean 64.20 11.42 59.66 9.80 59.77 9.43 61.21
ANTABRS A¢ H Farmland 70.91 6.61 66.68 5.10 66.60 6.21 68.06
Artificial ecosystem IR Urban 54.05 10.81 53.42 10.19 50.98 10.39 52.82
Yl Mean 62.48 8.71 60.05 7.65 58.79 8.30 60.44
H A Other 59.30 8.22 54.27 6.14 49.46 7.69 54.34
S Total 62.81 13.00 58.89 11.99 57.73 12.86 59.81

(1) 3% 2001—2010 4ETRE ) TR AE B RGERAMN AR R G A7 RE 1 Ao HEARE I 0934, /T
mréﬁf)ﬂ%ﬁw\,L%iﬂﬂﬁifﬁﬁaﬁ%ﬁﬁm SEBLEATARESRER S T ATASRS, P MR
ARG PRRE R B AR S R G PR RE IR T E W B E B R G e i 2, A VE S R G e i
mT)\Iiu,vb,,\Elﬂfwr?l@,wvmmﬁ i W AR S R G R E MR AR TR E W45 AR S R G AR )
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B B ERREEM L R, FMERRGURE T 2 m T HADA SR G, i s A N RS K 3 i
K. oI, B F AT ARG EE A, HASRENA R AfE T AAES RS AR
ERRGER G Z BRI TR,

(2) BT RS 08 RS A TEM AL X 2001 2005 F1 2010 4ETREEM K AE R RE LM AE B RS
BTN, TR AE S RER D, ARESREEMA T AESRE TR ERB/N, M ES KRG fiE i
o HLUR AR T B A TR S R G TR ARG, X T E AT RE T AR AE S R Gk UL, 10a AR R
RMER 78 0 ARk, A S R G R A 7= 01 R M R 2k 1 4% T # 2p F HAth A= S R Ge 2y, r LA H A
BRGFTEIEN A SR e M T HA A S RS, A AR PR A9 AR (L AR e W i | 1 HL 25 5 32 B AR A%
MG SR A S R G i,

(3) 31X 2001—2010 4 2 5 R A= AR () =30 5 B AR 25 R 48 5 A8 A6 70 B T 6, 10 4] 4%

BHCR LA/ N EPL Ml EBCI SRR EST %A B WA 3 258 8 R G A 0 AR 28 2R 490 I i A8 A i 3
— 3, Y R IEAGE S 10a B ER H-0.508/a, FEIX 10 4E00], £ 48 R G RAN A= 1 #0A B R
TR, FE SR I T AR DX 4 DR AR W B TS AR AR R G AR R WA R AN AR
BN AR A S RGN F RPN AT Bl ) TP, A 25 R G0 A 15t 1 AT ek i oK

P T AL R AR A 2 2R G o i 1 T A 15 B DB A DX 35 A 2 R e 25 AR ) i R O MBS AR R RAE AR A T
AR T HAT T BRARE2 AR 25 | BUARIX 10 AE M IR A T I e (HE 23R iR s, WA T
DATEA 0 DAORAFT 78 AR IR 390 DX I 26 25 ZR e 9 4% 7 T RRAE JoT 05 A PT e H BR FRL KIIR B2 () R B, 2014
47 14 B E S5 BeC A i R R AR AR 20 XY, iz K] T © B 4 B RIS PR A )
UL BAK W S s I H e 3 e X AR 2R AT R R RSSO A 5 4 7 TH L 7 88, %
FRI B4 R B A T B8 V) S T T B i A S IR B AR A PR A S IR IR A S RS i
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