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Application of satellite remote sensing technology in mining
rights management

Liu Junping', Zhou Hongying®, Li Yuanlong’, Wu Peihong”, Wang Guihong’, Xing Xuewen’, Ma Zhiguo’

(1 PetroChina Oil, Gas & New Energies Company; 2 PetroChina Research Institute of Petroleum Exploration & Development,
3 PetroChina International Co., Ltd. )

Abstract: Along with rapid development of Satellite Earth Observation technology in recent years, remote sensing technology has become an
important means of natural resources monitoring and management, and is playing an increasingly important role in oil and gas resources management.
In view of the characteristics mining rights management business of CNPC, Satellite Earth Observation technology and GIS spatial analysis are
combined to carry out fine identification of surface conditions and quantitative risk assessment in the exploration area, and multi-satellite collaborative
observation and time-series change detection are combined to conduct tracking and dynamic monitoring of exploration and development history.
The practice of mining rights management in multi-scenario application shows that satellite remote sensing technology enables to provide effective
decision-making support for the farm in/out of mining rights, monitoring of compliant exploration and development, and surface information
management and visualization in mining rights area, which fully ensure the accuracy of surface evaluation in mining rights area, significantly reduce
the field survey cost of oilfield companies, and scientifically improve the efficiency of compliance inspections in mining rights area. Furthermore, it
is proposed to establish a comprehensive multi-level coordinated monitoring network to promote the application and development of remote sensing

technology in supporting oil and gas mining rights monitoring and management.

Key words: oil and gas mining rights, remote sensing technology, surface information, decision-making for farm in/out, compliant exploration and

development
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in northwestern Sichuan Basin
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remote sensing image verification result map (b)
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Fig.6 Remote sensing detection map of unauthorized exploration and development activities in Tarim Basin

(according to GF2 remote sensing image on May 8, 2019)

| 20194:10H4H
B 7 ZnHE TR G R Sl I 51R A S B R LR

Fig.7 Dynamic monitoring of ecological restoration of well site by multi—temporal satellite

remote sensing images



12 SRR R

2023 4F 28 4

3.7 "ZRZ=&" ERZ=ESIEIEREA

Lz iR R, RSB E % kA
RALLEL . AR AFEAAR BRI KD 5 3 St thilzk,
FHEG Fa A AR, 1ok, WESFREREH, e
REM ST R S A RPN K R, D) Seafe il
IR S E KRR Z 2RE., =X =8 AN
HADLIEE 22 AT & R A% R 251, (RO
BT H b R LA R, A& TG IR Pt
TR EESHER,

AIGE T BT 85 R W, W A A B &
RORY B 2 Bl EV I R &2k, Hil
T =X ARG BB AN R,
ATt “=EX 8T ARG BRI REE
W, Liais HE N GIS BRI “=X =87 &4
AR RS, BRER BRI R X Ko,

FRE0E Bt TEIE  FRRE

Bl 8 il B BB S Fr R G A

P PRI X e ARt k2P I IR e PR S
W7

3.8 MSH MEEERIHRE

DI EE B ARGCE-E o0 AR, HAr 2 2t & h
R B B R, W B ELE
B Rge (K8) , KL IR L R AEHR AR
ATl AL S A, SRR B R S B A T
BEL, ZhAREHA R

RAEM OB HLE SR RS, EATHT
DX A it s 1 B mT B S BRSO JR R e T
FEBIVIR, ZHAFFASEI S E-ER iy e
I N TR . HEfRALIX AR X S ARAEIRIX.
AT, B T ARPRIX. S b et L R
&AL, LS BUERRHEN AN IR &
B, Bh OB ARSI R R 1,

Fig.8 Interface of remote sensing support system for oil and gas mining rights management

4 AR HLE AR

WACTCE B R X IR AT VR X PP
HiEX Bt S A, T ik B s,
FHRAERIBER I, R B S E 3 S
SR A i) sy A E R SR B SR R G
LYy KR W], TR B AR A8 AT
BACEER SR SCHE . AR A IS AN B b 2 A5
SR, RAEMA TR SHE R

(1) PREEDBUBZE PRSI S
TAERA,

BT 2GR EIREG, TR R KM
AR, ATRSIINEK 23 R o3 BEER AR B AR, AER
ARBUHE JC IR BN R IR T, o RO B R VRl 3t
TR, 5EGEN AT AL, T8 TR
BAMNT A, XHEGT5ikdeT T h A2, HE
PR E BATY TR

(2) $RTHBUKAS TAR8eR, Bar DAESREE
BT

BT LW o PERIB AR, HRER &k
FEANARMEI, AT SEELI R TR B AN DR
B, MERREREUS T K TRARPRTEH . & Ol BORT



% 6 1]

RIFEPEG . TR AAER BB A Y B

113

it SEGANF ST AL, a1
o, b THEISR O, BER T TARERE, $R7F T L
TR, RINHIF G T TR 2Ry PR E B
AR

5 4518

(1) A e E KRR R N L B A n il
KIgTR, HEAEZE BRI RS AT, B
O TR SR —RE PRI R R, T kA TR IE
] 2 (R B AR, Bl 2 TR ZE R S A e
NEIRIZR SR 1, AE SRR S B BB phe e b R 4%
THEEEH,

(2) (RACEZRK TARMMI 2 H 15 5 R RE &
J&, AR C A E AT R U g
FB, o4 Tl R A MR R PGEEE T
TR, o RIZIEBSTHRMEA NS, CHP T
o HR ] A A A SR TS TR AT R

(3) Bt SRt R e i AU PR A ok
KIETT0, BEEAIEALEENEATE, HEN
Bafeglt, Meds e tirgaett 3 A0 midit
HARWEZE, TR AL ST O —h R R =2
R, AT it Z PRSI RI U 25, HEShiE
TS A AE ST S U PR P R B R

&k

(11 Z=ERK, s, 23, % . JRE TR E R SoE 5 i = A Th e
ik U] EA IR, 2021,26(2):45-54.
Li Guoxin, He Haiqing, Liang Kun, et al. China’s oil and
gas resource management reform and innovative practice of
PetroChina[J]. China Petroleum Exploration, 2021,26(2):45—54.

2 (gl XI5, gz, % . dEA RN R S i B
FENERE S Ros U] s EA IR, 2023,28(1):38—46.
Ni Xinfeng, Liu Junping, Xiang Fengyun, et al. PetroChina
reform and innovation practice of internal transfer and optimal
allocation of mining rights and enlightenment[J]. China
Petroleum Exploration, 2023,28(1):38—46.

[3]1 skbr, WA . SR B S AR il ATl ek 4 [T]. v S BEIR,
2020,25(10):1-8.
Zhang Kang, Miao Miao. Strengthening management of mineral
rights blocks to promote reform in oil and gas industry[J].
Sino—Global Energy, 2020,25(10):1-8.

[4] JEEDSE, WK, skFEAE . EARUMADT BRELE] R 1.
FERR T, 2019,39(6):147—-155.
Tang Guogiang,

Xu Dong, Zhang Baosheng. Mineral right

circulation mechanism and suggestions for large state—owned oil and

[10]

(11]

[12]

[13]

(14]

[15]

gas enterprises[J]. Natural Gas Industry, 2019,39(6):147—155.
Sun J, Xiang H. Research on key technology of mining remote
sensing dynamic monitoring information system[J]. ISPRS—
International Archives of the Photogrammetry, Remote Sensing
and Spatial Information Sciences, 2017, XLII-2/W7.

Tan K, Qiao J. Development history and prospect of remote
sensing technology in coal geology of China[J]. International
Journal of Coal Science & Technology, 2020,7(2):1-9.

Song W, Song W, Gu H, et al. Progress in the remote sensing
monitoring of the ecological environment in mining areas[J].
International Journal of Environmental Research and Public
Health, 2020,17(6):1846.

Padro T,
mine restorations using Unmanned Aerial System (UAS) imagery[J].
Science of the Total Environment, 2018,657(C):1602—1614.

Karan K S, Samadder R S, Maiti K S. Assessment of the

Carabassa V, Balagué J, et al. Monitoring opencast

capability of remote sensing and GIS techniques for monitoring
reclamation success in coal mine degraded lands[J]. Journal of
Environmental Management, 2016,182.:272—283.

Xia Y, Wang Y, Du Sen, et al. Integration of D—InSAR and
GIS technology for identifying illegal underground mining in
Yangquan District, Shanxi Province, China[J]. Environmental
Earth Sciences, 2018,77(8):319.

AL R AT, EESRBRBAIT . T RIEFE A RS R
1 & W [EB/OL]. (2017-02—07)[2022—11-03]. http: //www .gov .
cn/zhengee/2017—-02/07/content_5166291 . htm.

General Office of the CPC Central Committee and the General Office
of the State Council. Several opinions on delineating and strictly
observing the red line for ecological protection[EB/OL].(2017—
02—07)[2022—11—03]. http: //www.gov.cn/zhengce,/2017—02/07/
content_5166291.htm.

U . BT A PR PR B A P Al INT. e A R

2008—07—29(3).

Shi
database settled in Tuha Oilfield[N].
2008—07—-29(3).

JREEAE L TLI YA S AR LL o o dr [T]. (LA IR LR
“FER, 2021,34(1):106—108.

Zhang Jianhua.

Xiao. Yin’e Basin mineral rights protection evaluation

China Petroleum Daily,

Comparative analysis of mining rights and
ecological protection red line in Jianghan Oilfield[J]. Journal of
Jianghan Petroleum University of Staff and Workers, 2021,34(1).
106—108.

PrRunde, Bbess, Bre, % . EbR BRI AR AL BT
U1 A EE, 2018,27(1):27-31.

Chen Liping, Zhao Xiaoyu, Chen Jing, et al. Ten characteristics
of the disposal of mining rights in international nature reserves[J].
China Mining Magazine, 2018,27(1):27—-31.

DU HE TR G BRI AR R4S ], SRS R
ft, 2021,24(18):103—104.

Niu Beibei. Oil and gas mining rights protection system based
on integrated platform technologylJ].
Informationization, 2021,24(18):103—104.

China Management



