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Abstract: Ecosystem integrity plays an important role to maintain ecosystem services and ecosystem stability. With the
increasing attentions on comprehensive ecosystem management, ecosystem integrity has become the goal of ecosystem
management and an important index to measure the value of ecosystem. However, there has not been a unified assessment
system and comprehensive index of terrestrial ecosystem integrity in China. Therefore, a framework of terrestrial ecosystem
integrity index (TEIT) was established in this paper, based on the theory of dissipation structure at the landscape scale,
which is easy to quantify and dynamically monitor. The framework selects five primary indicators and six secondary
indicators from three aspects, including ecosystem structure, ecosystem function, and ecosystem resilience. Among them,
ecosystem structure focuses on landscape heterogeneity, ecosystem function focuses on the internal ecological physical

process of energy flow, material cycle and water balance, and ecosystem resilience focuses on the ability to resist external
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disturbance and recover after disturbance. Taking the Yangtze River Delta as a case study, the remote evaluation method
and geographic information system ( GIS) technology were used to evaluate the dynamic change trend of terrestrial ecosystem
integrity in the Yangtze River Delta from 2000 to 2018. In addition, Pearson correlation analysis was used to analyze the
impact of land use change, economic development and population growth on TEIL. The results show that: (1) the mean
value of TEII in the Yangtze River Delta presented a downward trend, with a significant decrease in 19% and a significant
increase in 15% of total area, respectively. (2) The area with significantly reducing trend of TEII presented a two-belt,
two-circle and multiple points distribution pattern. The two-belts are distributed in the coastal development belt and the
development belt along the Yangtze River, the two-circles are distributed in the metropolis circle of Suzhou, Wuxi,
Changzhou and Hangzhou,and the multiple points distribution in many cities around the main urban areas, such as Hefei,
Xuzhou, etc. While the area with significantly increasing trend was mainly distributed in the northwest of the Yangtze River
Delta. (3) Land use change (farmland to construction land, grassland to construction land, forestland to farmland and
forestland to construction land) is one of the main driving forces of the TEIl decline. (4) The TEIIl has a significantly
negative correlation with GDP. Population has no significant correlation with TEII from 2000 to 2005, but has a significantly
negative correlation from 2010 to 2018. It implied that the degree of correlation was increasing and current economic
development and population growth have posed a threat to ecosystem integrity. The paper aims to provide scientific basis and
methods for the evaluation of ecosystem integrity and the optimization of ecological protection space ( ecological conservation

red line, nature reserve and national park, etc.) in the Yangtze River Delta.

Key Words: ecosystem integrity; ecological index; dissipation structure; landscape scale
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Fig.2 Changes of terrestrial ecosystem integrity index in the Yangtze River Delta from 2000 to 2018
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Fig.3 Changes of terrestrial ecosystem integrity in the Yangtze River Delta from 2000 to 2018
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Table 4 Land use transfer matrix from 2000 to 2018

A B it Bl i K bl » AR
Land use types Cropland Forest Grassland Wetland Water land land
#kth Cropland 199739.88 5098.68 844.47 342.45 1410.84 14156.55 1.44
FRh Forest 6197.49 91633.86 252.18 73.80 363.51 985.23 0.27
L Grassland 1064.70 136.44 1843.20 25.65 180.00 3092.94 2.07
TR HL Wetland 284.85 54.63 21.15 883.53 244.17 46.80 0.09
JK I, Water 1308.24 296.55 449.46 363.06 14381.37 240.48 13.14
% H L Built-Up land 366.75 44.73 38.07 2.07 36.09 5252.04 0.27
KA FHHL Unused land 1.80 0.00 1.71 0.00 1.53 5.58 8.37

H & 5 15 ,2000—2005 475N F S TEID Jo i 35 A5G, AH5E R B -0.217 #1-0.216, 2010 3| 2018 4
SNBSS TEID 215 53 60 56 M E R BN -0.348 . —0.335 F1-0.337, M 2000 4E 3] 2018 4F, K =AM A
K0S TEID AR SEE fh A 25748 o 28 UM ¢, WA = A A 0 38K 0k TELL A9 f 5 i i 55 2105, B 80 )
B0 AT REAE AR 2%t [k Hh AR 2 2R G 5 B M FRARAE A R gkl

%5 TEI 5 GDP 2 AO#EHEXM
Table 5 TEII's correlation with GDP and total Population

2000 4F: TEIL 2005 4 TEI 2010 4F TEIL 2015 4 TEI 2018 4 TEI

2000 4 GDP -0.317" -0.356" -0.413"" -0.440"" -0.422""
2005 4 GDP -0.347" -0.390 " -0.448"" -0.473"* -0.457""
2010 4 GDP -0.373" -0.420"" -0.476"" -0.503 " -0.486""
2015 4£ GDP -0.378" -0.426"" -0.479"" -0.509 ** -0.491""
2018 4= GDP -0.372" -0.421"" -0.473*" -0.501 " -0.484 "
2000 4F- A 1 Population -0.217 -0.223 -0.250 -0.301 -0.268
2005 4F- A\ 1 Population -0.214 -0.216 -0.243 -0.291 -0.259
2010 4E A 1 Population -0.302 -0.315" -0.348" -0.387" -0.362"
2015 4F A\ 1 Population -0.258 -0.263 -0.294 -0.335" -0.308
2018 4F A 1 Population -0.286 -0.290 -0.324" -0.365" -0.337"

# o FIRTE 0.01 JKPRFARK ; * RIRTE 0.05 K- E R

3 Fig5itie

ARICMNAS RGE LS DIREF M = 5 2L 5 A>— A5 hr Ml 6 > APt i T TEIL, #F5RRM.
(1)2000—2018 44 = A fili M A= 25 R GE 58 B M AR 2 T B 3, J0 L S5 R 1 S DR Y o, 32 368 5 S
FEAR, S M T B R TR 5 (2) SRR PR RS ] XU 8 AR A0 B 2, 52 98 S 2 A AT DX I 2 W G el 22 058
SIS SR, B N X e 32 A AR A S A TGALER ; (3) A g 2 e B e T Ry 2K 2 —, GDP 5
SEREME R 0 SO OGN I G Ix Se e T FR EE b 55 3 5R U BN 0 RN A R X S A A Y ek ok
LN

ARG LS R G RN B T 55 b A S RS RE S B MM T A S RS WA R Y
ARG IR LA K e - i e AR S B AR AR S RGN E T AR S RSN TR AP RE 1 AT S K
INRET) . IEMA IR PR OB 12 N B AR 28 RGERAE AN 5 T, BU6 25 5 AR M B 1 507 8, 255 4
BB AT BC A 1R BTy (EUR R A AR — SB[ . (1) & 2% xR A B A R A i (A TR Aok
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it FERPIFNAE) | AT RE ST 4 M RAE AR 2 R SR YI M 2 REVE R AR 25 R GEIIRE , AR BOWF 58 v 1% %5 SE Al 7
FHTT BBHE AR AR R A A B AR A5 4R R ; (2) 2R B 10 BB IR 78 5 i BILR 1) B A M 52 (FUR (235 4
WA B R G BA VAR — SEA T E N, DI S AR KT A AL I 28 5 18 A AR ZER,
LA B IAS R 23 (EL IV 12275 SR B AE BHFR 1T A 75 SRR XSRS B IN TR IR 2R, ARRBIETE BLIZARTEAS TR AR S8 BE 1 Y
TTHRA ; (3) TIRESE AR R 1 PSR PRk AW oi—RE Y- A K -l e T Bl ey (R AN g 4
RN L% FERE FURA IR R A AR DI BB b 5 (4) A SCHE S LN M i i) 25 5 15 B, R BRI
LD FBAN ) 23 ] L C A A5 R G SRS Iz 1 22 57 o (RAEREATSRBU R (UK ) 1 A2 25 AR e 58 Bk LU AR
FEASEFANHERS , EIA T AR B FEAR AR T — AL AR B T AR AR S R SR, 2ol T A TAES R
GE Bk N AL ) B SEBEME ARG T80 FARA S R GE (R AR ) A58 B E . DI FE AR BIESE v, B
BNZA RIEMESEFRMA R B R S R G RS A e SR bR R AT A FE bR R I+ ]
BWHEAE

K AFVE T S SERVERRAR, R B T NS B AR A A E SRR PR AR 2 SO
B EA N AR SRIBCA S S UG SR DL A1 it , 0G5 K 4k 25 S2 BEOR A ) 2 R PR R o 32 B H L
Wb o PRHIH R IR S8 B P 0 25 M IR X AR A SR B, B SR A 2 A0 A7 T M, bRt sl 22 5 4 Hy 2
RS R AR
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