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Abstract
The northern Shaanxi region is rich in coal resources and is an important energy and chemical
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industry base in China. In order to find reasonable coal resource utilization strategies and achieve
sustainable development of resources, this article is based on a large amount of coal resource data
in the northern Shaanxi region, including coal usage and waste, and uses machine learning algo-
rithms for regression analysis. Firstly, preprocess the data to remove useless information. Then,
use five types of regression models to analyze coal usage data and select the best model to accu-
rately predict coal waste. Finally, develop strategies that comply with the principles of sustainable
development, reduce unnecessary resource waste and environmental pollution, and improve the
comprehensive utilization efficiency of coal resources.

Keywords

Sustainable Development, Machine Learning, Coal Resources, Regressive Analysis

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]
1.1. EESWRIN

B Ht, R GRS S BEUR b (BB R 7)o SR, BifE A ER T RFSE R DR A A It
KR BRI TR AR L 77 3T e 2 1 2 708 Bk k. Bk TR UR K AN & BT R AL BE R H B2 S 380 1 M85
TS0 AERBUR . RIRIR LA AL 8. Rk, 38 U0 75 SR B i R g B R B2 R KR P S mg , LAsk
UAT R R JE H bn . A SCRIRT S HLAT LT YA 5 T -

1) AIRFER AR R . B SRR PR ORI ] 35 8 A SR I SR FEA TR i, 2% FE BURT AR AE AR A 51
IR BT R RE, CASEZEBr . w2 MASTIO UM A e o o B BUR 0 B B 1 SEBLAR R BT AN A S5 A 4y 7
KIEHIEFR, FFNRE T — R FNHE N, DLRA XA S BRI BRI AR B o DRI b 7 B 0 0 — il /LT
JERNBE T, SEBLAT Rk R IR AT J1 504

2) Hlas I BORRIEED . SRR, BEA KRB TR BERORIIAWT AR, HLE - ST HRAE &
SR S AT BROR R 32 o LS S BORLE R 70 i AN TN R L T RIS, W DA B A T it
IR T AR BTG R 33 110 A M B B S5 S A3 B8 o 0 PO 3080 SCRF o R ¢ B8 0 A R T
WL 27 2 BRI AT DA BB AT S 4 st PO T e sl o B0 7 SR DA A B B i 85077 Tl 1 0L, A
PUACSRE R TR AR T SRERE SR it 18 K FT RE A

3) BRAbHt DXBRER BHIR AR TE . BRALHL X R IR E R IR v+ 5 It X 22—, R 3R R 5
T PRI, XIS V2 R RR I R, AR EEHESS . SRS SE AR BHEM R T, R
RBHA AT 30, BEE S R BOR BHIRIN LSy, et X a5t A e, SCERIRAR R B B AR A5
2, XIS RN IR IIR 9o DAL, BT BRAb i DXORE SR BRI K AR 2 B T X (N AT RS
JEAEIREE, [FII Oy HAROR SR & R X B T A IMER 25 .

4) BURHIE IR . BURF IS L BEAT IR BHIE BEAT BRI 2 N /5 ZER . e A 208 SO
S D SR BT, AR R T AP LA AL B T, R DAOABURF BT3RO AR . SIZIN A 3R
SCHF o HLES 52 ST HOR R AT AT DA B ERATTSE S s M it {EAR TR AR S i A Ata 3, 2 M N BUR
SE SR 2 6 BRI BOCR AN 4R AT 50

][l

DOI: 10.12677/se.2023.133004 34 CIESES 42


https://doi.org/10.12677/se.2023.133004
http://creativecommons.org/licenses/by/4.0/

ikl &%

1.2. xR FFEF RIS 4T

BRI = R TbRed e —, HIPRES M EZEEE. REBRMAYE, HEEELR,
EAERKIIAGHITR T, BORPr ORIEG R SR FE H 3R . DU IR R IOT REARAT “K
BEJPR 121 T3K7 , MR AACGE ™ EBHEIR 3%, TFREFAAL 50%, HER BHRIR P &1k 2] 20%
£ 25%, PR BHREHERIR P EIL 34.5 1220, HifE 2 2400, RMITERRZ RS, BRI
ARESIE, IE ™ E NPT G MRS, 7R A B EIT RO, SRR SR
e O Bt X R R, PRI TR, JFRAR AR, BRI AR SR AT WA 1.

PRI 75

@ prEs

@ 80-100
@ 60-80

40 - 60
@ 20-40
® 0-20

Figure 1. Coal distribution map of Shaanxi Province
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Figure 2. Quantity and total production capacity of coal in each city
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Figure 3. Monthly production and growth rate of raw coal in Shaanxi Province
3. BRAEERES A8 RIBE

DOI: 10.12677/se.2023.133004 36 T RFEE R


https://doi.org/10.12677/se.2023.133004

ikl &%

2. SEEEIT
2.1. BIRWSESTHALE

2.1.1. BIRIKE

IR 1t XL Af P £ AR 2 B P 0 o 24 b R R0 A lb AU 8 T TEAT BRI, R ] 0 v AR
IR T 3 S BB S ATH LRI B A TR B o IR BHIEAT LA B 3RAT 1 E R AT ML (K B Aok 35 A0 R R Bl s
ST X A b DX AT 7% A P RVR 98 5 DL AT BE 9 S T AR NI 1 i o

212 HHEA—K

Bl 3 — AR — Fh BRI B ROR, e B A A R R ANE B M s e o e — RS, A
8 S04 AT LU ISR 0. AT B T BREEE R E N 7, S 7 BRI rT Le . s Hdm a4k,
HE % 507 B 3t 2 AR b DX M 2 [5G 2R, AT B AR AR AR P o XA AR B 5 V5 8 AN RIS AR A
FHABLRRRUBE A 200008E G 17 RUBE 22 57 W] BE 51 A FA) Ml 22 v 8

2.1.3. BuEEsk

SR B TR e B AL R (Y O IA T, B FE AR A R A v A R B B EOR R
DAR R AR I e e . — BOE R se et . B R E R A AN AR B A R
FARAEC A . BURGE T B TiR s BdE i, (G T/E e MR 0. MR HE . Ak
WA 1.

Table 1. Coal data cleaning
= 1 BRBURER

B e Eitip PISEE Ve
LR EE A A PR A £ P i B R AR R 108
AR KA R ERIAENE DL, TR AR A B PP S L o o B AR B AT 3R 7S 20
AP S H AR Rt E DL, 8RR B R 51
KRR R T PR 7 BUIO SR IR, K HW 7 B ey H I oG 0
IR A X BB R T B AT AR AEAL 0 DR B A [R] (0 RUBE AR [ P 17

22. NEEFIJBBRFESET

£ M A JH[6] (Linear Regression) e —Ff 3% A i W Bf 27 STA A, T 3 Sr i NP AiE 5 1B 4L H R AP &2 [
LR PEDG R o BRI I U0 B — 2% B (70 A7 S 2 ] 5 ) ke — AN S 1T (78 22 Je 2R 1 01 0 H ) R S /M s
BRI 55 5 28 RO 2 [A] (22 5 o ZRVETRVAM B b 2 B ARG RE, P iRz fe/Mb . B4
LIS IR

PFM[7] (Decision Tree) & —FHIESH M W B S IR, &) 2 B T2 KA EEES . 5 HA
PRS2 IR RLAR L, Yo B B G 5 T AR S50 o TR SRS 100 i AN JiF B2 ) 3 — R RDIR 45 440
DABIAR A i, I &N SO BAR SR 2 0 R N A F 72, A BE AT e B AR
TN RSB AN EE G F BEES). fEMEREH R, §N0 XMt +—
ANFFAEREAT R 3 o GBS FRAEBEAT R 20 8 (5 Bl s . R Al S fabr ok & . B ik
PRARFAE, W] LUK SR S R 23 i S4B 1) 758, TS A T R SN2 5 AT 4» R BRI H . AL 4544
KW 5.

DOI: 10.12677/se.2023.133004 37 EIER=S 412


https://doi.org/10.12677/se.2023.133004

ikl &%

AR y=2x

0 5 10 15 20 25 30 35

Figure 4. Linear regression model
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Figure 5. Decision tree model
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Figure 6. Random forestmodel
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Figure 7. K-nearest neighbor model
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Table 2. Regression model comparison
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Figure 9. Model prediction results
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