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Abstract

In order to study the characteristics of air relative humidity, absolute humidity and its effects on air
quality in Chengdu, based on the ground observation data of relative humidity and temperature of
Wenjiang station in Chengdu in 2014 and the mass concentration of PM1o and PM; s two kinds of par-
ticulate matter, the characteristics of air humidity and particulate matter concentration in Chengdu
under different time scales were analyzed and studied, the effect of humidity on the concentration of
particulate matter was discussed, and the results show that: The air humidity in Chengdu is relatively
high, the relative humidity is mainly concentrated in 90% - 100%, and its standard deviation is 16.3%,
with a large range of change, while the absolute humidity is mainly concentrated in 5 - 10 g/m3, the
standard deviation is 5.07 g/m3, there are some differences in the evolution characteristics of the two
kinds of humidity parameters under different time scales. By using the typical high and low PM;s
events in winter, the effect of the two kinds of humidity on air quality is not consistent. When precipi-
tation occurs during the rainy season, the greater the relative and absolute humidity is, the smaller
the particle concentration will be; in the winter with less precipitation, the greater the relative and
absolute humidity is, the more favorable the moisture absorption growth of particulate matter is, and
the worse the air quality is. The numerical weather forecast with higher spatial and temporal resolu-
tion in recent years, combined with the characteristics of local air humidity in different seasons, can
be used as a reference for the forecast of air pollution potential.
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Figure 1. General distribution characteristics of air relative humidity (a), absolute humidity (b)
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Figure 2. Characteristics of annual variation of air relative humidity (a), absolute humidity (b)
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Figure 3. Characteristics of seasonal variation of air relative humidity (a), absolute humidity (b)
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Figure 4. Diurnal variations of air relative humidity (a), absolute humidity (b)
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Figure 5. Distribution of particulate matter in different relative humidity intervals
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Figure 6. Distribution of particulate matter in different absolute humidity intervals
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Figure 7. Characteristics of average daily variation of relative (a), absolute (b) humidity under different air quality in winter

7. EFEFEEERETHE (), da3f(b)iTE T HEHAFEE

DOI: 10.12677/aep.2020.104070

574

BRI AT Y


https://doi.org/10.12677/aep.2020.104070

PRIEFe 45

5. &t

ARSCULRARHL X A B, R 2014 4R IZ 0 9 i X 25 S B PR DU H PM g, PM, s IR 25k}
PRICAN [ [) P 2 S0 B PRV AR AR, 20T 17 2 S B R R RO 47 7= 2B ) s, 8IS 2R S R AL
FEFH LT 4518

1) AT b X 2 SR 32 AR R T 90%~100%, H-FIMEIAR] T 81%, B ERK, £FRZ,
FZ AN, T H A OB R AL R B A ; R E K SR AE 5~10 g/’ JLPI4ME N 11.94 g/’
AR AL B 5 “U” Mo, ERENRERA, K BFRL, MEAFRD, WREBEYH
I H A RE

2) JE A B AN A ZE A L RIS e R TR R, — AR, SRR R A AT R R
A, TERERIINZE, AT 4o A e R K I, BRI RSIRTTRR R R, =K
JREEUT; (HIEAZ, WAH XA R AR K, KA RIS BRI, RIEEE 1 R0 e g K,
HH I RURE A P I A B BB A 2 VR B 3G N T 34 R B O, A s R B A o R AU Ak B v Iy e
(I3 T HIAE R AT ™ ot AR 2 SR P B T, 5 & AR HBIR T IR PR AE , RS i A TR — e S
Z1E.

E&WE

Y1148 BH T (2019YJ0360, 2018JY0011, 2018SZDZX0023), [ 5K M 3 3+ %I(2015BAC03B05),
9¢ T RAE KX E AU = (2019LASW-B02), FE KSR H 0 (YBGIXM(2020)04-01), s (5 S TFEK %
(BKJX 2019120).

SE3CH

(11 R, FHeHETE S5 Z XA T8, 2006, 32(4): 9-15.

21 #%, 7, . MR KRR TR BRI ()], KRR, 1999, 23(2): 239-247.

[3] BWAE, BRIEEE, 2008, & BN KR = A R B AR A [, T EROLRER, 2003, 24(4):
52-56.

[4] EFRIE, KE, ABE, . OBMIX PMg. PMy s BRI AAFIE S X R 1M B2 (T]. FREE R R,
2019, 45(6): 76-83.

[51 XU, VEERSC, VLER, &, pHRTT A2 X I e RO ) o 5 R DR S RE UL B ISR (0], FAEERE27, 2018, 39(4):
1466-1472.

(6] #vh, M, iRt BT 5 RS R RARRE R S BURS S SC R [T]. PUr Rk A R E AR, 2019,
41(9): 134-140.

[71 Ahmed, H.A., Tong, Y.-X., Yang, Q.-C., et al. (2019) Spatial Distribution of Air Temperature and Relative Humidity

in the Greenhouse as Affected by External Shading in Arid Climates. Journal of Integrative Agriculture, 18,
2869-2882.

[8] Poppendieck, D., Gong, M.Y. and Pham, V. (2020) Influence of Temperature, Relative Humidity, and Water Satura-
tion on Airborne Emissions from Cigarette Butts. The Science of the Total Environment, 712, Article ID: 136422.
https://doi.org/10.1016/.scitotenv.2019.136422

[9] Kuang, W.H. (2020) Seasonal Variation in Air Temperature and Relative Humidity on Building Areas and in Green
Spaces in Beijing, China. Chinese Geographical Science, 30, 75-88. https://doi.org/10.1007/s11769-020-1097-0

[10] Matxalen, E.M., Lauren, E.I. and de Diego Margarita, L.G. (2020) Daily Dataset on Temperature and Relative Humid-
ity in Two Traditional Basque Architectural Models Located in Lea River Valley. Data in Brief, 28, Article ID: 104940.
https://doi.org/10.1016/j.dib.2019.104940

[11] Liu, F., Tan, Q.W., Jiang, X, et al. (2019) Effects of Relative Humidity and PM, 5 Chemical Compositions on Visibil-
ity Impairment in Chengdu, China. Journal of Environmental Sciences, 86, 15-23.
https://doi.org/10.1016/1.jes.2019.05.004

DOI: 10.12677/aep.2020.104070 575 SR AT T


https://doi.org/10.12677/aep.2020.104070
https://doi.org/10.1016/j.scitotenv.2019.136422
https://doi.org/10.1007/s11769-020-1097-0
https://doi.org/10.1016/j.dib.2019.104940
https://doi.org/10.1016/j.jes.2019.05.004

PRIEEe 45

[12]

[13]

[14]

[15]

[16]

[17]
(18]

TR, HR&, PE, & BT 2S5 AR RFIE S L0 BUR P09 BE RS2 ma [J]. A5 LR, 2018, 36(6):
116-121+127.
FaE, HORWN, IVER, & XFEFAXAFEIEESGM PM, s IR 555 H T K< 2A]. Padbhhb
243, 2019, 34(4): 239-245.
PhE, BT, BET, & OREEAAHNNR RS R W o A AR AR L s [T]. b E R RL A,
2014, 34(3): 596-603.

T—IC, W%, T 50 EREFME MK RIE R T S KARBERRRAD]. FER: BRI, 2014,
44(1): 37-48.
WA, FE, KFRZE, 55 2015-2018 V5L THHIRX PM, s i S E R HRHE LS ZEME R[] PATR,
2020, 49(1): 75-79+85.
Tk, F4EF, EJE0%, & MXNEEERROE SIS R IR s ], @R, 2019, 23(6): 1177-1185.

A, HE, BIRDY, & é\HEﬁizzElW%E%ﬂ?‘rﬁéﬁﬁﬁ?ﬁﬁﬁ/ﬂﬁﬁ[J]. KAGHE R, 2019,
14(6): 419-430.

DOI: 10.12677/aep.2020.104070 576 IS RI R


https://doi.org/10.12677/aep.2020.104070

	Study on the Characteristics of Air Humidity and Its Effects on Air Quality in Chengdu
	Abstract
	Keywords
	成都地区空气湿度演变规律及其对空气质量的影响研究
	摘  要
	关键词
	1. 引言
	2. 空气湿度演变特征
	2.1. 空气湿度的总体分布特征
	2.2. 空气湿度的年、季节变化特征
	2.3. 空气湿度的日变化特征

	3. 空气湿度与颗粒物质量浓度的相关分析
	3.1. 相对湿度与颗粒物的相关性分析
	3.2. 绝对湿度与颗粒物的相关性分析

	4. 冬季高低污染事件下空气湿度变化特征分析
	5. 结论
	基金项目
	参考文献

