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Influences of shale gas well-pad development on land use and vegetation biomass in a shale
gas mining area. CHEN Hongkun' DU Xianyuan' GUO Yu’ ZHANG Xinyu'* WU
Qian’ WANG Qiu-bing’ HE Ji-an® MA Liang’ ( 'State Key Laboratory of Petroleum Pollution
Control CNPC Research Institute of Safety and Environment Technology Beijing 102206 China;

*College of Land and Environment Shemyang Agricultural University ~Shenyang 110866 China,

*Key Laboratory of Ecosystem Network Observation and Modeling Institute of Geographic Sciences
and Natural Resources Research ~Chinese Academy of Sciences Beijing 100101  China; *College of
Resources and Environment University of Chinese Academy of Sciences Beijing 100190 China;

>College of Geographic Science Harbin Normal University Harbin 150025 China; *CNPC Chuan—
qging Drilling Company Limited Chengdu 610056 China; 'CNPC Zhejiang Oilfield Company

Hangzhou 310007 China) .

Abstract: It is not clear how shale gas mining would affect land use change and vegetation biomass
in the villages and farmlands where was substantially influenced by human activities around the
well-pads of the shale gas mining areas in Sichuan Province. Using remote sensing and image inter—
pretation in 2012 and 2017 and in situ vegetation investigation data in 2017 we analyzed the chan—
ges of land use and biomass in well-drilling fields and buffer zones and further examined the extent
affected by welldrilling and subsequently vegetation biomass loss. The results showed that shale gas
mining had converted 93.81 hm” of land to mining land from 2012 to 2017 among which almost half
(48.6%) was dry land ( about 45.61 hm®) 17.2% forest land ( 16.13 hm®) 11.0% residential
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land (10.28 hm®) and 11.1% shrubland ( 10.39 hm?) . The extent affected by well-drilling ranged
from O to 50 m at the early stage which decreased at the stage of stable gas production. As a result
of well-drilling over 2477.53 t of vegetation biomass was lost of which 71.6% being accounted for
by the welldrilling fields and the remaining ( 28.4%) being caused by road construction and tem—
porary land use. Direct occupation of dry land and forested land by shale gas well-pads mainly
caused land use changes and biomass losses in this shale gas mining area. Our results have implica—
tions for ecological environment management and shale gas sustainable mining in this area.

Key words: shale gas ming; well-drilling field; land use; vegetation biomass.
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Fig.1 Location of a shale gas mining area in Sichuan Province ( a) site of well-pad fields ( b) a well-drilling field ( ¢) and aerial

view of a well-pad ( d) .

1

Table 1 Background data sources of the studied shale gas mining area in Sichuan Province

Data type Acquisition date Spatial scale Data source
7Y 2012-07 2 mX2 m http: //www.cresda.com/CN/
Spot6 201707 1.5 mx1.5 m http: //www.cresda.com/CN/
Google Earth - - Google Inc.
Vegetation sample data 201707 - In situ sample investigation
Crop data 2015—2017 - http: //www. statsyb. gov. cn//yibinshitongjinian—
jian /index. html
12 . ArcGIS 10.2
12 . 16 . 16 . 2 2012—
39 97 2017
GPS 1.5
2017 )
1.4 GIS  Analysis Tools—BUFFER
{ 0~10.
y = 10~20.20~50.50 ~ 100 m 4
13 : N N N N N 2012—2017 N N
2 \ \ ~ ~ N
12 1.6
( Cunninghamia lanceolaia) . ( Cryptonmeria
ArcGIS 10.2 Jortunet) ( Toona sinensis) . ( Litsea
sp.)
2012 2017 2
Erdas ( 2)*¥;
85% ( ) ( Rubus lambertianus) . ( Machilus pin—
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2

Table 2 Regression models for tree biomass
/

Species/Organs Regression equation Correlation coefficient ( r) Range of DBH ( ¢cm)
Cunninghamia lanceolata B=0.930( DBH?H) 8% 0.9760 -
Cryptonmeria fortunei B=0.2567DBH" 747 0485 0.9806 -

Aboveground biomass B=0.06( DBH*H) °* 0.9200 0<DBH<10

Other trees Stem B=0.414( DBH?H) > 0.9945 3<DBH<28.6

Branch B=0.032DBH**” 0.9391 3<DBH=<28.6
Leaf B=0.01377( DBH? H) *7¢% 0.9487 3<DBH<28.6
Aboveground biomass B=0.0755( DBH*H) *%% 0.9872 3<DBH<28.6
DBH: Diameter at breast height ( cm) ; H: Height ( cm) ; B: Biomass ( kg) . The same below.
3

Table 3 Regression models for shrub biomass

Species Regression equation Correlation coefficient DBH classes
(r) (‘cm)
Machilus pingii B=2.6211( DBH*H) %356 0.9733 1.0<DBH<19.9
Rhamnus davurica B=1.954 5( DBH?H) % 0.9568 1.0<DBH<12.4
( ) Rubus lambertianus InB=-1.423+2.155 InDBH 0.9767 -

Other shrubs B=0.5418( DBH*H) +17.287 0.7817 DBH<1.0 (n=55)
B=0.5834( DBH*H) -8.151 0.9584 1.0<DBH<5.0 (n=66)
B=2.0141( DBH?H) *%% 0.9228 DBH>5.0 (n=26)
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( 2) . N Forest land; m) Orchard. The same below.
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