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Abstract

Heilongjiang Province belongs to the national border and is located in the north of China. Due to
coal heating and straw burning in winter, serious winter haze conditions have been caused. In re-
cent years, with the boiler transformation and the implementation of relevant measures to ban
straw burning, the air quality in Heilongjiang Province has been significantly improved, but there
are still various conditions. This paper analyzes the Air Quality data of 13 urban areas in Heilong-
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jiang Province in 2020. From the perspectives of month, quarter, heating period and non-heating
period, GIS is used to visualize the AQI (Air Quality Index), PM2.5 and other pollution indexes of
each city, reveal the time and regional differences of air quality throughout the year in Heilong-
jiang Province, and provide basis for pollution prevention and control.
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1. 51§

AR AT IS E SRR, OfF KEXRTSAAEMNIIR. F2EEHE N UER[L], #©
HANREERI2], A RISt i 18] 7 510 %6 APEC 318 (1) 2 S5 S 3EAT /0 B iF S 19 [3], A #EAT TE Il Y
MR AR [4] . AT Fh s SR A O 2 N T B oA . BRI AL R R A B
HRSEAUH, ORI R PR BEWRE. BRRN[S] [6]. 12 M5 AR A 5 % Fh 8 A A U5 B i) Al
WFFLIX IS A B A5 el B I B F B2 —, JERBERCN— 15 F7 M. R 2013 471 2014 4
SEBR SRR ELIE, S8 ArcGIS MRG0T, MWAERE. 5. A AN 4 AN R EE L
BUAGE T A R T 2 AU B I S (A RRAE, JER A A E AR, A AN X S s (R, &
o B 1 3T S AU R A AL S R BE R BN I [7] . BRSO E S X S /R T 2014 % 2018 4 1A U5
HHHT TP R 8T, o FTAERE . REFFAE RS, IR, RGE AN E A R 0@ i/ ZIRvENT
FAEONAE ZBOHAT A V34T WG JR VR T 2 S5 B ISR 4 BT [8] %o SR iz JU AR = SR U /<ot & AT T L 4y
BT, 15 HREEI PM2.5 IKFER, A ERGLE AR REIHZ[9]. RIETAIX RIEXT 2014 F R ITH
(R DY B A T 2 SR AT L, A3 M A SRR AR AT AR T AQI FR B AN IR S K (R FE TS
Jegf iy, HUHFHT . KR, FFFMIR(R ) [101BRAMEAT 6 5B Ie 1T 48 45N 18 S e A
RMEFATE MBI R[LLELIRVEEE, WEELNARRESSAER AL MOZART #
GEOS-CHEM Z5AR A, I 32 S T ASA0L 4 BRRUBE RT3 G i K R B A i S Ak 2 I S #4212 o %o B T
Gb, o EEREE A SR AR IR T VTR R A R D B R R SR ARR, BT S 0 e e bR AT, R
i 72 A S e M e ] 2 TS A, R T RO A R R D) B 2 [13]

A CE T BRI 2020 4F 13 MBIX ) AQIL PM2.5 545 S i B AR AT 047, FI ArcGIS #4725
R4, Gort BIREATIAT A DU/ () DA K A 4 8] ) 2S00 SR Gk o i . T 4T T ff 28 e
LSRR GG, %205 Y B vA S5 iR AR AR
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Figure 1. Location distribution map of prefecture-level cities in Heilongjiang
Province
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3.1. BuiEKIR

AL FRIEMMX IR R ERERET R ESRREELs i Fa
(https://www.agistudy.cn/historydata/), & B RIT4 13 ML i) 2020 RS S R BT T &
H1orHr, Har-b e m S SR EAIEER — R EdE, BT, XS A 24 .
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ARG Gt B, OREFIME. B a8, ArdEZ, JFRIE Arcgis AR
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3.3. BuEEiR

Table 1. Annual AQI statistics of cities in Heilongjiang Province in 2020

F 1. BEIE 2020 FEHHEE AQI itk

WoligtEgE P BLIE DA INLEE A i 22 . RRSEDL
M IR 76.8 43.0 84.0 62.2 83.1%
FFFFME IR 57.0 35.0 62.0 46.3 92.1%
PN 59.5 38.0 67.0 36.8 90.0%
K22 40.3 29.0 48.0 16.0 98.9%
2 39.4 29.0 45.0 17.1 98.6%
& 41.7 28.0 47.0 22.7 95.3%
Z1k 69.4 36.0 75.0 60.8 84.1%
T 55.5 38.0 66.0 25.4 92.1%
=2G 59.1 39.0 67.0 38.6 91.8%
A 52.2 35.0 59.0 320 90.2%
XU L 49.6 34.0 57.0 30.4 95.4%
LTI 51.2 33.0 57.0 378 94.0%
954 46.3 33.0 55.0 26.0 98.6%

AQI 72 & B IR B 1) TE N =S5 H, AR AQI FIEE K AN, mlRe 2 Ui &2 1 43 91 (0 < AQI < 50)
R (50 < AQI < 100). #2575 44(100 < AQI < 150). /&5 %4(150 < AQI < 200). H {5 4%(200 < AQI < 300)
DA™ Y5 4 (AQI > 300) AN Ao 2 AT BN B FORBUE AR FE S IG5, W ANFIE AN ik
M, RN RIS RIGREMIR D, WSt N AR, BRI, RS SR EIERR
M ESH =S REN S MR R EE, BEGIREM. % 15 BRITHE 2020 £EFANTX T
AQI HHE G T 43 HT, 45 FRR KT AQI AR R E 4 LLIITE 83% LA I, g /RIETT A4k i ik bR R
HEsrtemb, 708 83.1%F 84.1%, KOG BFIANF R E 7 iR %, 43714 98.9%F1 98.6%.
MR AQI HIPFIMEECK, v 76.8, KIS I AQI FISSE RN, F3 /& 40.3 Fl 39.4. KM
LU T BE VAT ] (X 2 ST R B o B 2 S BN T B ERORR S, AR ZE bl BB b T DY A U
MRECR AR R RS, PRI AQI A MEbREZE i K, N 62.2, ULEAEIRIEZR, BR 1 G /RIE T Ah Al i
AQI FRUEZ WM LEI R . KIS HIX fe/N, 9 16.0. BEEIEE MRS/, o b gE b W RVE I PY 40 Fr
BT HARINTT, B K2R T 43.0 £ 84.4 Z[A]. K262l BT AR B R PY 07 2006 Bl B/
AR EAE, R LARDE ORI 13 N X A RIE R S SR R R, YT E . RN lh . B
)25 S5 R AT

4, RS54
4.1. EESH

Xt 2020 ERIPIANZERE R AQI A PM2.5 BUIIME, HAIA GIS #EATI#L4L, W% AQI K PM2.5 )= [H]
AR AZ 4L, 2020 BT A %1 X AQI Rl Atk wn € 2 Firow.
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Figure 2. Spatial distribution of AQI in urban areas of Heilongjiang Province in 2020. A,
B, C and D are the first, second, third and fourth quarters respectively
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Figure 3. AQI bar graph for the fourth quarter of 2020 in urban areas of Hei-
longjiang Province

3.2020 FERTEEHXEEE AQI #HIKE

A Pl 2 RN 3 AT 40 BRI AS 2020 4 DA 2 1) AQI 4B K ZI7E 30 31 115 1156 Bl h 28 4k . F A ArcGIS
HBEAT RIS AT, PT DAYE AT B S b R T DY A2 B b SRRV AR (12 U SR AFAE 2 B 2 A b [X 22 53]
ATCAEH, AT IR GBI AT, K2l F T DA 1) 2 SR I R A, AT ea s
NG IR IE A AL B SR B A E T R EBR R K. BT TG REMZLAN, FF5FMIR. KR
AR E SRR TR0, SORNEERE. WRIETARREITENESET, FERERS
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Figure 4. Spatial distribution of mean value and standard deviation of PM2.5 in Hei-
longjiang Province in the fourth quarter of 2020. A, B, C and D are the first, second,
third and fourth quarters respectively

4. BiTH 2020 FEMEE PM2.5 HERMVEEZE TS E. Al B, C,
DAHA— = =, OFE

BUfs BT 2020 SEDUANZERERY PM25 BT IR HEAT AT A4k, T DA BT BV A 2o AN T X
PM2.5 ({5 4LIRDL( 4)o ERFIETH, ATBVEH, SB=FEEDWXH PM2.5 IRERD . H—FEN
PM2.5 i, . HVUFIR) PM2.5 IRFEEMZEA K. 0 Hr R, SRIAETIHXCOR IR, & A4
£, PHRIRAE 147CULT, BTN R XIR 2T 30°C. &M, HEFH.
T IR R AE 10 AR ZIT —FE 000 i SRR B BE 2 B KB PM2.5 S5 5. HLX,
ZHB A BTN, ORISR ERRAT, R bt 2 ig % 5 R UM Z . BN
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Figure 5. Proportion of pollution days between heating and non-heating
periods
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Figure 6. Line chart of AQI monthly mean value
[ 6. AQI A ER%&E

5. &ig
ARSI X 2020 4EEAITE & AT 02 SR B HEH, R GIS AIAAL RIBE A G R HEAT 4007
LT 45

(1) MaFamERdE i, T 2% AQI %k, . RAURE A2 [ PM2.5 IRZH A H,
2020 ARG /R T A AL T S U R IR 22, R U AN A T PR 22 RS ER

(2) BIILAEH— R EIRIU R 2, 5 =B U RIR LR I, T 58 R 55 U 2 S B A I
T2

(3) FERRJEITAE ) 13 AN, ARRBRIYIA 2 U0 B 2 W] 0 TR A U &, (HRO 2208
SRR B = AN T A SRS AR 0 LT3 A TS Sl 00, e RV T AR 5 AR R 195 e R
HAEAHE WIS ZE R, I BAERBIITS G R B b 0 P 220 2 i T At

SE
[1] 2 BE RS RN D]: [ Rig ). R S, 2016,

[21 R4ES, XUFRES, sKiftFe, & MRURIEW 2 URERE AR SRR ERMRAD]. AR EHFFR, 2019, 35(1):
53-58.

[8] 2z, mpde, XUR%H, . APEC [ JbH =<k
[4] TN, Zsfd, 1. 2018 4F B BIT A MIE S SR

MEEST LA HTI]. IAEERLE, 2015, 36(12): 4340-4347.
2 AR AR AE TR FC[D]. PSRl 583, 2019, 44(7):

il

e

DOI: 10.12677/0jns.2024.121011 95 HREL


https://doi.org/10.12677/ojns.2024.121011

(5]
(6]
[7]
(8]
(9]

[10]

[11]
[12]
[13]

135-140.

XUE, &k, WP TTER R T[] BRITA S, 2013, 30(2): 28-30.

. T GIS ZEM T SO2 I 2 AR 7T [D]: [+ 24608 0], BInt: 7 At IliiE K2, 2008.

M EE, TS P EE TSR R SEARHIE A S A 5 IRsh 71[J]. Hh3E 244k, 2016, 71(8): 1357-1371.
ERBf, EHETE. MRRIEDT SRR BB BRI 2SO HRRHESER), 2019, 23(6): 14-20.

BRI, BRE, 4F. IR KRR SR 5 IR RIS PM2.5 TR IR AR AENT FL[J]. FABERL2 L BE, 2018, 43(7):
39-44.

REfE G, X%, X RRILA Bkl AQI FRAFAE L 5 AR ERZ R ARN]. AR, 2017, 32(4):
692-703.

TEG. BIRTLA AN R R T 2 SR S AR FE[D]: [ 240018 3C). WA JRIER: WA /RTE TS K 2%, 2019.
BV, AMRE, mIRYG, & SRR IREAQIN EUH 7T KR R[], HEEAEY, 2015, 36(4): 1141-1148.
TRR, PN, Mg, E AR R OR AT Y B A EA U T [D]. PR B AT RS R R, 2012, 37(5): 11-18.

DOI: 10.12677/0jns.2024.121011 96 HREL


https://doi.org/10.12677/ojns.2024.121011

	基于GIS的黑龙江省空气质量监测
	摘  要
	关键词
	Air Quality Monitoring of Heilongjiang Province Based on GIS Technology
	Abstract
	Keywords
	1. 引言
	2. 研究区概况
	3. 数据与方法
	3.1. 数据来源
	3.2. 分析方法
	3.3. 数据描述

	4. 结果与分析
	4.1. 季度分析
	4.2. 采暖期与非采暖期对比分析
	4.3. 月份分析

	5. 结论
	参考文献

