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Abstract: The Qiandongnan Miao and Dong Autonomous Prefecture is located in the southeast of Guizhou Province. It is a
crucial forest area in China and a significant ecological barrier area in the upper reaches of the Yangtze River and the Pearl
River. Based on land use/land cover (LULC) data and socioeconomic and field survey data from 1990 to 2015, the study
analyzes the spatiotemporal changes of ecosystem health (ESH) in Qiandongnan Prefecture by using the “Pressure-State-
Response” model, “ Vigor-Organization-Resilience-Services” theory frame and spatial analysis model. In this study, we
selected urbanization and terrain index to detect the impacts of different factors on its ecosystem health. In terms of time

distribution, ecosystem health index of Qiandangnan prefecture changed from a “sub-healthy” level to a “threshold” level
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from 1990 to 2015, with a slight increasing from 1990 to 2005 before plunging at 2005. The highest area in ecosystem health
level occupied by “sub-healthy” (42%—45% ), with the level of “critically healthy” accounting for 30%—35%,
“healthy” 15%—22%, “unhealthy” 0.1%—0.4% and “sick” <0.1% in decrease order. In terms of spatial distribution,
Taijiang County and Jianhe County, located in the center area, as well as Sansui County and Jinping County, located in the
northeast, were at relatively health levels. The counties located in southern, eastern and northern regions were mostly in a
“threshold” healthy state, such as Rongjiang County, Liping County, Zhenyuan County, and Cengong County. However,
the lowest healthy area belonged to the northwest area like Kaili City, and its health index decreased from 1990 to 2015.
Studies on spatial correlation showed that there was a significant positive spatial correlation between the terrain index and
ecosystem health during the period of 1990—2015, and the areas, featured by “low-low” agglomeration and “high-high”
agglomeration, presented a fluctuating trend of “decrease-increase-decrease”. While there was a significant negative spatial
correlation between urbanization and ecosystem health only in Kaili, capital of study area. And the results indicated that
urbanization factors such as population density, per capita GDP, and the proportion of construction land were the main
reasons affecting the ecosystem health in places with high levels of urbanization. However, the ecosystem health was greatly
affected by natural factors in areas with a low urbanization process, for example, the terrain gradients. The research provides

a theoretical basis for the management and the sustainable development strategy of the ecosystem of Qiandongnan Prefecture.

Key Words:; ecosystem health; PSR Model; spatial correlation; Karst area; terrain gradient; urbanization
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Fig.1 Location of Qiandongnan Prefecture
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Table 1 Indicators and weights in ecosystem health assessment
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Table 2 The change of ecosystem health indicators in Qiandongnan Prefecture

4E0Y Years 1990 1995 2000 2005 2010 2015
JE 1485 Pressure index 0.16 0.15 0.14 0.14 0.13 0.09
ARABFEHL State index 0.34 0.33 0.32 0.33 0.24 0.13
M )37 15 4% Response index 0.23 0.23 0.24 0.25 0.28 0.34
L5415 80 Health index 0.73 0.71 0.70 0.72 0.68 0.56
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Fig.2 Proportion of regions with different ecosystem health levels from 1990 to 2015
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Fig.3 The disturbance of ecosystem health in Qiandongnan Prefecture
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F3 PHEMETHSESRSGRRYNEER Moran's I 155
Table 3 Results of Bivariate Moran s I Index of Kaili City
B2 Factor LA Years
1990 1995 2000 2005 2010 2015

GDP Moran’ [ -0.1890 -0.1170 -0.0680 -0.2840 0.0630 -0.2740
A -6.8830 -4.3559 -2.5144 -9.6402 2.2526 -9.8025
P 0.0010 0.0010 0.0070 0.0010 0.0140 0.0010
pPoP Moran’ / -0.3940 -0.3930 -0.3920 -0.4460 -0.3630 -0.4360
Z -12.7157 -12.7518 -12.7935 -13.8912 -12.2402 -14.4635
P 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010
CLP Moran’ [ -0.2300 -0.2480 -0.2640 0.0330 0.0490 0.0270
Z -8.2282 -8.7284 -9.3021 1.1200 1.7763 1.0466
P 0.0010 0.0010 0.0010 0.1400 0.0320 0.1530

GDP : A4 B AH Per capita gross domestic product; POP; A 1% % Population density ; CLP ; & 5 FlH1 451 Proportion of construction land
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ez,
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Table 4 Bivariate Moran’s I Index of Terrain Gradient and Ecosystem Health

2 Factor AR Years
1990 1995 2000 2005 2010 2015
ML LS 5L Moran's 1 0.0908 0.0555 0.0579 0.0675 0.0597 0.0747
Terrain Index VA 11.5260 7.1377 7.4023 8.6564 7.6432 9.4957
P 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010
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FER HbeEL R RS AR DL RS LB 1 PG R R A AR R R R A X8, 1990—1995 AR A TR], “ AR-IR”
AR DX - AR 2R XTI AR A AR TR, AR IR R A1 5110 5.11% 1 5.94% ,2015 4F- 5 1990 4FAH L, “ 1%-
I F2 3R DRI 1o - ™ 2 3R X THT FRAE 2 R R85 12 0.93% 11 1.19%

4 itig
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W] NE ] 7 R 58 011 00 36 7 i 2B 38 R UM R R 5 PR AR IR 52 IR 22 T B A 3, LA 5l /KT DA
AR S AR A FURAS 76 1990—2015 471 [R] , A= 25 2R G0 (e FE 48 £ E I S 80T B 35, 2000 4-—2005 4F
WA, A2 R G R AS 4, T 2005—2015 AFE 1], AR A R GUIR AR AR 22, A6 BRI AR 24 5 A B A
He ASFRES JT i AR A 3 R R R SRR T IT ST TR 8 Y, 2008 4E LI | B4 7R B M A= A5 R I 6 5 3 I A A
SRy 2009 2011 4EAFT R, 5 2008 4EAHLEL 2009 4E 2011 4E90 9 R T 0.1% .0.2%,2010 2012 43
H/INIE ETHT 0.08% ,0.04% , W44 g W] 20 ixX R B T 7E 2008—2012 4FHA ], S AR 25 2 me M A A ER8 Joi
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Fig.6 Local Moran ’s I LISA map between terrain index and ecosystem health
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