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New Al—driven environmental law enforcement model powered by big data and drones

Chen Shujie

Bayannur Ecological Environment Monitoring and Control Center, China Inner Mongolia Bayannur 015000

Abstract: Traditional environmental law enforcement faces bottlenecks such as narrow regulatory scope, high
difficulty in obtaining evidence, and delayed response, making it difficult to meet the complex and ever-changing needs
of ecological environment governance. Guided by the digital environmental protection strategy, big data, unmanned
aerial vehicles (UAVs), and artificial intelligence (Al) technologies are deeply integrated to establish a new "air-
ground-space integrated" environmental law enforcement system. Based on the principle of technological synergy, this
paper explores the application mechanisms of big data's massive data processing capabilities, UAVs' three-dimensional
inspection advantages, and Al's intelligent analysis characteristics throughout the entire law enforcement process. It also
utilizes typical cases reported by the Ministry of Ecology and Environment to visually present the practical path of the
new model and the effectiveness of law enforcement. Finally, it explores challenges in current technology applications
such as data security, algorithmic bias, and legal adaptability, and proposes optimization strategies to provide theoretical
support and practical references for the digital transformation of ecological environment law enforcement.

Keywords: Big data; Drone; Al; Environmental law enforcement; Collaborative governance

03| TERIBRGRERTIE N . A S HLRG, RED Tz

PERE Tl A ST A RR A IR, BRI 5 54 B HES
i, PSR EAMEHIRE, B9 “ABROR” “his
HEE” PR B Y T X S L
KA E A, A LIRS R a1 . R RS
FOIREER, Bl “BYSRHET R SEATMELLSE
WARED . CRTHE— PTG ER DI E R
HGHIEIL ) AR, SR RIRRE D, fHEshihik
MCNIBEAR” B EEIGE" L M “EEREEAR” F
LSRG AR, ARSI R A TR A
BRIES o REdE. EANLE ALBORIBRN A, rhildfis
PUERINZSREISE B, =FBAk “RE—LGHE—5
Pr—ohSR” PERNGEZER, (RAREHE(L ., S, hE

30

NIHERG Y SCRRES AR S b5 TA], HEAD A SIRRTATE
RAB IR,
1 KREES LT AV T Al INERERH
At EIHLH
11 ZOEARZESREEN
—EMEFHIEREEORE RSN, mEAkItEa
*h. PHIEBRE AR, & ERIEREREZ O A,
TEANUEFH =5k, R HER = RR, 5
LA . BRI SEEGSLES Y, BT
BRI . AR Lk S5 X R AR 2 & 6T
SEI SREEGEIRE . ISRk ERERE . A TS
HE, kfEaiyEE “BEE. BRE” S, HiK



WESERiEE 8521

ISSN: 2661-3735(Print); 2661-3743(Online)

TEHERA S B, VERIEERERE:, APETGE
R —F R,

FEHER AT Y “BIEPX” , ARSI TR
G EREIZIESS . PEEIRNIRBCRIF 1S T ALK ¥
BAE . MO SE S EE  LEES e R R . AR T
MR, SREHE. HEEEEIES . @il mEE .
BARME. RIS ERR, BIRTTRNE . B ddER
%, MR EEIRRE . REIRROR RIIZ IR
MO E SR, Bkl A i SR S HE S R S B #T
B AP iEs T EIGT5 IR (S L s T Esiiek s,
A AL TRt TR AR S

ATERIFDL “FRERIN” , IREENLFS) . BN
W, BRIES SR, SSIPEEIRNE REEIT Sk
ISR . BB EMRFEEHENIIZ, ALREIR]HE)
PHATAWUERARHES O | (5l HoRa . S
P55 EbR, ASUENEGEIE; 2T LSTM. GCN i
2SRRI, RESCEI S S . 55U HE A0
FERTA], AP RIS RE ; (R RELE) A
g, BahmEEmAE L 5K, RARETRIRRLERN &
B EEEsHRT B
1.2 AR ERMEAREE

Wi “HRE . HPEGE. FHEET S
LifEME, MEERA IR R . KREIE-AHED
BRI ENEEES M HES RS E i, ALK
RS HARMREZE, INE SRS, A HER
B BB, e BB B IR IR d e ST P T
T, SRS AN IR TR T
JEKTE, SCMERER R S IRNAECEHE, Al RGFPNEL
TEINLLHT, BEhRBIEMAEhH I & I, HiEA
B AL RIS R RIS A, @i T A LHA
FEERIEE, 5k TS + BUZRBHER A" 5
WO AEEE SRS T RENEIR SR Ok, ALK
RIS I 2 WIS BT AHT , S TR 28l B IR I
TERHEREA RS, RIS A RO B e TR S, SRl
PSSR A
2 REERXRT AR T Al INEHLERE
SHEBRFT ESRGI9H
2.1 LR 1TIRAR

e PR HORIR B — AR TS — SRR T
P, WEINEPER R TER . PRSI E, (K
FEREE R S B XGPS S XI5, R AT B

TETE BB RATTER SIEMI A G, ARIFK ik X
Rk, AR A TR S BRI B, TEANLIRAY
“ISH o+ MUY BRAREE, ZIEEIRAE REKIR, 11T
TSR IR, PR DGR HBRHEES T R,
S RELID R A M S, BURRE F L s
KEGETE; BAREDONINEL, Al RGeS REdE it
7 BRI S0 X oy, B SRR S R, MR AL
PERRBISFEIIS, KREEREIR I aiEEEF RS
75 PEERM B, Bk AR AL A= s, &8
T INEEIERE, SRS TS, R B RSE
GRS SE L, B BRI —ER 2R
FOFEE
2.2 RGI45Hh

FEf)— EEIEANL. Al 5 KEIEE SRS
78

2021 4E 4 A, FASINEREETANK  AZL, &
At Tk Fa KA ATHES DB st 7 R a6 TR .
2L RS ) TE DL B bR e s e 4 B s 49
KBTI K OISR, LRSS AP
B Al AGUEHIRRE S SIHOE oy HIE:, EEhRBI#E
B RS HEGIEE" K EEE S X
fiE, F D5 AR T RIR (5 B ERAS Ak, &%
Bl T RREENAREHES ) 3 Rl

Puk N2 ER AL PR R RIS, &5
TeEI3E %5 2 SEAVRIDFINETS: . AT MISHUATETS
e EIREENE G K EHEAZEE . VOCs %
ATALARESE B o, LRG0 %
KEHER. Pk AT ANSEE, e B,
HES OGS . BKHER S SRR, e aEidE
FRIX— IS, PREEER AR 3 A R AAL,
SRR FFERIFSHLLE, S T RS IR E . %%
T AN, KR eEERE; ALK
INBSHEHE S 8 S REIRIE ERS RS 9w, UNH
2 RELSEHIMAR L MEFS G E LR, IRES IR
RSk, $#BIT 80% DLE, AR LXK S
MR,

P FREREDFE RS (KREEE +Al+ TABL)
AT SR S

B A IR R R S BRI E RS S,
K EAHES RIS . EARLK T, IS EEEREIE
AN TS 5 T ) 2R ERI TR S, HaEd AL 240

31



MMESERIEE 8528

ISSN: 2661-3735(Print); 2661-3743(Online)

SRR, SER VRS B, ST
Hilg%. 2021 F 4 H, ‘PEEH AL BIESEHEE M HEIR
RTAEAIRAFEARRNETRA ISR MERRRR,
BRAKHERCE ARG, AR5 Rk B — AL THRURACE:
HAERF AR

PRI TR TE ANV Z A T AR T K
T8 . e R RAU TE BT By 5 /K b R G
EREAIEY, SiEREekIe R e TIE A RER NI &5
MISFHE AT, Al RGUHIESR R IETE S AN R TR
BRI, WIHIE AT T B sl N e R L R
Uk A S A TR B A, M R B AR A KA
R A BB A & R, S p AR S5 5EER A
FFEBIERE, FPEh AR e BT IE " &
IS KBS S, TR — I SsREMIERIAIER . 122
BYRELRE +ALS SRR TR, TEANL e AR
PR RBRSCIIEREE , MRk T “HuRER” 2asZAT
A BGIEXER R
2.3 PUEEXBBEE LT LL

MRERER A BORIRREN M E, 198 (HIRM A
EINFETBSGES TR ) SROIBCTER, SIELLTZ

e LR
X gER FEGPIEER, | AT+ R+ TE AN R
AEzEmA (km®) | 5-10 (A3) 50—100 ( FH,)
2 SUNEINRAS 24—48/]NH} 26/ N
R R 60%—72% 90%—95%
AEhEiEAFRE 10-205% 50-804%
j\iﬁiéx?i 3-50 15—201F
IHEREE 75%—85% =98%
BURBERAS (75) | 800—12007T 300-5007%
AL SR <30% =95%

3 #hgzC R A A Y B TF Pk A
31 KIEE®E: H=E2T RERE
REAEEEATF 2B TEARHHE, [HILASEAR
TAE AR, SRR EIRRE 2R R e ik, #E
ARG HEHHIANRE, SR EdEE A4,
FECAEARGRHIRREE N TANIREESIEZ RS H
e AT, ARG . St e 2= 1Y 7]
Al R A EE NS BE . EE A SIKIT A,
BERIRA S TR R R, iR S R Briie X
B e, PUEEIERSE AL AR SEURHIRE R, T
SymIETEMER . SLACEERS,  H AT O AR SR 4
BN

32

B2RAEH: BEAGERIAKRERESE

AL LSRR BARERIE, B AR IE
U S, PREEEZ ST TH UK REER, EE a8
5L, BRI SRR SR AR TR AR Z, &
R AT BRITE R b7 T FRIRGI R R RS, fRE Bk
e TEANBARR FIFEERCIE EAFAERRE, RO S
SN BRFRSIEN KRB IR N AN
PfTAVRE, TEEERRRSIAIE, KIRE SRR RS
FERMBEZATT, Lotk BRGERAINIRE AT e
MRS RE RS . BOREE AR S AT SRR IL
o, SR ME IAE B EIER EHTEE G, MELL
VRS TRkE s ES
33 ERELEEE: ERMESERANAE

A IR EHE SO E I EE EO I FE A
B, RIEANIHERG . AL TR . REUE RS
HrIEE, BUEbrESH SRR A S — e, o)
FAEIEE AR RE R BRI BRI N RRIBORETR
FAERIN, ZENREREIR ST . AVERIN . FEAHBL
BES PP ET AR A RTRER, MEDL IR R AEHTROR
MU AE . BORPERT TR AN S, TEANLRIE ., (&I
REHT. KRB Al EEIMEEFREHRAR
&, WG AR R ME DRI, BEROR N
HHIREATR
4 RET|E T ANIKZE Al SMEHIETHR
YR
41 HE—FLBIEREEK R

MRS R PRI PR R, DUAESIREERRI 104
O, ESITAE . AR SR AL IR LA
W, HEs—HdEE A SR, A A A
PUEREAEILAR . PISCaR R TR, ST
PSR R ARSI, R G T AT, (I
Tl AR IETE AN R EEIRE 5 AT RO LR
EEARS TR, PR RN — 2P e
LGB, RAINEFRE. DIRPERARFRA,
PRIEEE L 4y, SEORRRAL TR
4.2 EHEARNER GFFER

INRIARMERAXATIEE, 565 Al BIERA, 78
GRSHY, RN SR SRR, RAPSPE
SRR TB, (EREEIR LR N S FEUER &
YIgk, $RIHRERBI RSB ARZACRE . XTI
WRVTI, TTRREM. TURSIRN AL,



WESERiEE 8521

ISSN: 2661-3735(Print); 2661-3743(Online)

BHEESRE SR . RIS, B “# &
R + LI — &ML RIS T EER. Him
PICRIA D RIS, O 28K =4EEiniiE =,
MIEERREBCIPENLE], 456 AR, RAVSHERE
PUEESK, R ERAR R
A3 REFRBREEANAER

INPRIRSE A BAREIT 28R, BIRTE ABLEZA
AL TR . REIERBREIE S HAUERRN ) . B
UEbRAE N BB AR, BIERORPEBREAN, BPRIET
NEEEM BEDPIBINAAREIER, TR EE
PUEN BRI, BEARTTEANURIE . REGEDT
ALRFIR ST THINAE ST SIAZERE AT, Y
ARIEBME, (RIES SR BB AERRR, i
AROPAR SHE SRR LR S o TN BORINE T8 6 S AL,
I IRNAFTR AR BT SRR IR, 18 BU Rk
%5 RRTAESERIE, FEIRBORSHRAA.
5 &5iE

FEFES T ARSI AL PREEHEFR 1L, RIEH:
ARIBFESPIERARAEATENY, SEEPER “HsIiRz” (6]
CEFFET R, CHBGRET 1A R R R
B AET B CCBELIE” HE . WEBIEE R

BHRIAIA R . AR AR RERIHRE . SEBEERES
AT BEFARZ . SR EGERNLE], SRS g
R, HESIPAGEHE A RS . mk, BRI IAnAE
S 30k :

[1] EOCE. B RAERRAN TR e R R IR
EPUEINE TVEERR R R]]. i EER, 2024(11):
70~71.

[2] FPUS. Btk Fls N REdE T e L
BB LA AP GEEE R IR A, KREHERR, 2025(1):
16-20.

3] EFK. T REIEZ FAREEE RN +7 X
2 DA TEEERT A EZE )] BHR, 2021(10):87-88.

[4] 22 %S, 228 N AT AN LA E T
SRR S ). ER S IEETE, 2019,0(10):36-37.

[5] 5255, KR SR T Gk e B BTN & S T
T EE RS B EHRA]. FETERE, 2025(7):
55-56.

TEZ I BRIE (1984.11-) , 4, i, NEEE
MRS, WIERFgT A, TR, WFgeU5iar. AERER
BERIVE S SBORSN, . BRI FEMINEDIE . A&
AT

33



	大数据与无人机驱动下的AI环境执法新模式

