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Abstract: Regional ecosystems can be impacted, directly or indirectly, by exploration, extraction, collection, and
transportation of shale gas. By establishing an ecological risk cause-effect chain based on land destruction caused by shale
gas development.at Fuling Jiaoshiba, China, well sites, transportation roads, and pipe lines were identified as risk sources.
On the basis of a minimum resistance model, the cumulative ecological impacts of land destruction were quantitatively
analyzed. Vegetation coverage, ecosystem service value, and soil fertility were then selected as the characteristics of
important ecological value, and soil erosion, stony desertification sensitivity, and aquatic environment sensitivity were
selected as indices of ecological vulnerability. By synthesizing important ecological value and ecological vulnerability
indices, the regional ecological sensitivity was evaluated. By combining the cumulative ecological impacts with regional
ecological sensitivity, an assessment of regional ecological risk was carried out. In the period 2012 to 2015, there were a

large number of shale gas drilling wells scattered across the Fuling Jiaoshiba region at Chongging, China, and the
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cumulative ecological impact of shale gas development was very significant. By the end of 2015, more than half of the region
was classified as areas of middle or high ecological risk (146.56 km®, 55.8%). These areas were mainly located in the
southern Wujiang River Valley and the northern low mountain region. The southern Wujiang River Valley is a highly
sensitive aquatic environment, whereas the northern low mountain region is highly sensitive to soil erosion and Karst rocky
desertification. With the progression of shale gas development, the region will be exposed to water pollution, habitat
destruction, soil degradation, aggravated rocky desertification, loss of biodiversity, and other ecological risks, which_are
key aspects of ecological environment management and risk prevention. These results provide references for development of

ecological security measures for shale gas development at Fuling Jiaoshiba, China.
Key Words: shale gas development; land destruction; ecological sensitivity; ecological risk; Fuling Jiaoshiba
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Fig.1 The ecological risk cause-effect chain of land destruction in shale gas development
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Table 1. The weights of ecological risk factor for the land destruction of shale gas development at Fuling Jiaoshiba
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Table 2 The ecological service value of lands in the shale gas development region at Fuling Jiaoshiba

- HF 2SR AEBRGERSMEYE/ (T hm™at!) MR 2SR EBRGEMSMEYE/(TT hm™ a™")
Land use type Ecosystem service value Land use type Ecosystem service value

B 9617.61 K3 55420.42

it 34364.33 AT 5 BT 0

B 14261.44 T -21316

@LHEAC Sy BRI A T PR TR 7 T HRE SR A AL 3R 43 L AR (R B i e 0 AR
(9 1 SR A g Aok [T R IX RS, R SR B TR A R R T AR SRR A R R R
i

(2)AEBMEsSTE(EVL)
U IER AR SR R 2 BRAE R T4 e T IR I R A Ak U R B K PR B SRR R AR X el
B ss e,

LR E (2 2 AV b DX IR I 1) S AR 25 R, KRR DA PR M R A 3k, e+ 4952
R I 38 ] R kO B (USLE) Y 3045 - e (2 h 5 B 40 A R 1E

QOB B XK R 5 R S B BT R RGeS iy DX d oy ™ A A AR FR A
)20 RS DX SR I ST R X R P A AL R B 5, 2 IR (AR 25 D B IX R B AR R ) v A AL SRR
PPN Tk EE A SR A S8 X A AR A

@ KFFHUREE  BUR ST R BIK R SRR K B R, 3R HE B R, TR 2805 3 71 b Al =ik, 45 DX 3K B35
R, BT AL AR X 3 K AR LR T R KR S 5 g 8 B S B R
RISK HEAY S HL I b B /K WS35 1 3405 73 40, XN VLGN EE M 3K IR G 55 . AR DTS ST R IFBE 52 0 1F
Woriks , 455 XK A= 25 T RE , S K PR U 7340 (K 3) o

http ; //www.ecologica.cn



5812 JAE = 378

R3 FERERNTESTEXMROKINEEBRED RiRE

Table 3 The classification standard of surface water environment sensitivity in shale gas development region at Fuling Jiaoshiba
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Table 4 The matrix of ecological sensitivity assessment index in shale gas development region-at Fuling Jiaoshiba
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Table 5 The ecological disturbance degree of land destruction in the shale gas development region at Fuling Jiaoshiba
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Fig.2 Ecological cumulative impact of land destruction in the shale gas development region at Fuling Jiaoshiba
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Table 6 The ecological sensitivity in the shale gas development region at Fuling Jiaoshiba
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HEBHURE{E X High ecological sensitive area 31.14 11.8 52.38 20.0
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Fig.3 The ecological sensitivity of the shale gas production region in Fuling Jiaoshiba
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Table 7 The ecological risk classification of the shale gas development region at Fuling Jiaoshiba
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Risk type L Area/km? % AL Area/km? %
ICXUK: Low risk 195.02 74.2 116.23 44.2
PR Medium risk 48.83 18.6 101.94 38.8
= XU High risk 18.95 7.2 44.63 17.0
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Fig.4 The ecological risk of the shale gas production region in Fuling Jiaoshiba
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