Climate Change Research Letters S{ZZSLFFF IR, 2020, 9(5), 446-453 Hans Y
Published Online September 2020 in Hans. http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2020.95049

R X SR E R TN R E S RERNRN
53

REX, £ &, Rk, AkK, HEH, HRFE

JRHRE B TR R SRR 2 B, RO AR )1 s =, U1 e

Email: “tony45@fioxmail.com

ks H . 202048 H17H; FHAHEM: 20204F9H1H; KA HM: 20204F9H8H

?ﬁi%

SBENENERYMRBRGERKNZRL, NMRELRZESEWIHME, TARRLREExE
mm%%%ﬁﬁ T EE RN . 24 3CH F AR T IRTL 56201448 R W0 I Bk A0 2 < 5 B LI 3
B, ot THSEZMZSRERNSE. Fh. HRUENETHRURE, WitiSEENTRERY
M. ZEREKH: (1) REMXHMSEZNFFHENR2.2C, ~FHMIBENBNEHRESH, 8D
EHTEILR: KEWRTRERS, ABUZ, BENEEEK, BTRENABLIE, HTRE
KRUBERFERK, KERAD. (2) BHRRY, HBREEE/NERE S HIUFRYIRERAE; SR
EZRA, BENTHERIORRE. 18, ZRERE. FAMSEENTGRDRERRARE, 71
NIERES RIS E R

XA
AR, MSRE, EARE, SRESHHR

A Study on the Evolution Law of Ground
Temperature Difference in Chengdu and Its
Influence on Air Quality

Yiwen Long, Chao Wang’, Yaling Chen, Huanhuan Ran, Jujia Yang, Tiangui Xiao

Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, College of Atmospheric Sciences,
Chengdu University of Information Technology, Chengdu Sichuan
Email: “tony45@fioxmail.com

Received: Aug. 17‘h, 2020; accepted: Sep. 1“, 2020; published: Sep. Sth, 2020
AR .

WESIRH: k&, T, BIEE, XK, MELE, HRor. BB X AR 2 AR U 2S5 = 52 i 72 1)
S AEAZAL T 52 R, 2020, 9(5): 446-453. DOI: 10.12677/ccrl.2020.95049


http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2020.95049
https://doi.org/10.12677/ccrl.2020.95049
http://www.hanspub.org

X

48

Abstract

The change of the temperature difference between the earth and the atmosphere will directly af-
fect the change of the sensible heat flux of the earth’s surface, thus affecting the structure of the
boundary layer, and different boundary layer structures have different effects on the dilution and
diffusion of air pollutants. Based on the meteorological and air quality observation data of Wen-
jiang station in Chengdu in 2014, this paper analyzes the annual, seasonal, daily and seasonal daily
variation characteristics of the ground air temperature difference and air quality, and discusses
the influence of the ground air temperature difference on the air quality. The results show that: (1)
the annual average value of the ground air temperature difference in Chengdu is 2.2°C. The maxi-
mum value of the ground air temperature difference in a year appears in May and the minimum
value in November; the autumn ground air temperature difference is the smallest, followed by
winter. The daily variation of the temperature difference between the earth and the atmosphere is
obvious, and the variation range of the temperature difference between the earth and the atmos-
phere is the largest in spring and the smallest in autumn. (2) The smaller the ground air tempera-
ture difference is, the higher the particle concentration is; the larger the ground air temperature
difference is, the more conducive to the dilution and diffusion of pollutants, and the better the air
quality. The characteristics of the temperature difference between ground and air can be used as a
reference for the prediction of pollution potential.

Keywords

Chengdu, Ground Air Temperature Difference, Air Quality, Prediction of Pollution Potential

Copyright © 2020 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. 5|15

SR 2 (Ts-Ta) & RAFHLR I ACIR L ) B B R bR, MR ZE 10 1E SR AR AL A SR AR | e i 1 b R &K
OB R MRS O] [2]. ERSAHEAER RS, BOAEEREY B ML S E W E . S RRE,
BET S R G 2B R3] [4]. A ES1H RMHBORE . SR KM %V
R[5][6], KAFEE. REZEEEXGRYINFRE. ¥ Bubfem s SR E[7] 8] [9]. Arbh, BTt
BZE AR RS E — @ FRFE b R SR = A AR, 02 S0 2 i TRk S5 2 I SE = .

AN [FVRIF 5 27 385 0 AN [ 1 DX P =l 22 Rl B 1) 70 A« AR RREREAT 1 B FE[10] [11] [12] [13] [14];
JEVE B AR [15])3R BT R i X 5 B =t R 7% 5 B B KR IEAHOCOR &R, b IXE AR &
XIFR[16]48 H 75 78 = SR AR 2R (1 Ol 22 5 KT R il b X 2= K AP AR B35 I IEAE O . 7R KI5 Y7 T
V] Ay 2% 2 SR T B Tl R 1 2 A e [ R AT T R B FE[17] [18] [19], A AT i it 1 A )i Jeid #2 1
5 G B AR R AR R mIR 1, A PREESE[20]2E T g HhIX AQI BB XIE . <l HISHEE S
RER, AT T B X R B AR RHIE DL AR R ZON AR E R s A2 A [21 ] e b —
RE TG Gd FE R AL, BAR: o i A1 XU (1 3 T R A% R S R R e i R R R B 5 e AR ) 5
[K; Wang S5[22]#fF L R BAT A R ERGE, AR, M TAT R ER RS, N RTE RS
BETH RIS GRFA

DOI: 10.12677/ccrl.2020.95049 447 AAEAR I I i


https://doi.org/10.12677/ccrl.2020.95049
http://creativecommons.org/licenses/by/4.0/

&

48

2R 3R FH AR IR T4 (103.52 E30.45N) 2014 SE3Z s} /A 5« 1h T 308 B A b T/ 52 O 5 610 PMILO
PM2.5 )5 5% J& B0 0 A S IR 22 AR AR AR AE , X MBS 22 5 ORI B 2 ] o R EAT 200, HiB Rk
AR Hb X H SR 206 2SR )

2. WKRERTHE
2.1. WSREREFIHEHE

B oS ZE . AR AR ARR A B . B (@) AT LR B, BRI X T - KA AT
T2 T BAEPTE-2C~2° C 2 (A, 2 5B R A1) 70%. MR Z A PIME N 2.2°C, 7%
16°C. MHEE 1(b), Ml X )M RIS, Hd 15°C~25C %, N 48% it HIE 1(c)
A, RS HE X AR R E K AT 30°C, AR AE 20°C~24 C LI N AAER 16%, AT & EL il i

T @) °r () () -
N 14+ N 14+
40+ R N )
12 N\ \
S0F RN §10 - ‘\{ ;\ \
< =gl N AR
W iy N N
20 Bl £ PHHMINR
N\ 4t J DALMY
10+ ‘\;o\ NMRR S
2F \ \ NS
0 AVANVARY RRVARY Ny R — 0 \\} {\\ DAY N NN |
4 0 4 8 12 16 20 2426 250 5 10 15 20 25 0 36 42 48 5457
#5382 (C) iR (°C) #hig ('C)
Figure 1. General distribution characteristics of Ts-Ta (a), Ta (b) and Ts (c)
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Figure 2. Annual variations (a) and seasonal variations (b) of temperature
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Figure 3. Diurnal variation (a) and seasonal diurnal variation (b) of Ts-Ta
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Figure 4. Diurnal variation characteristics of Ts-Ta and particulate matter concentration
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Figure 5. Scatter plot of particulate matter concentration in different regions of Ts-Ta
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Table 1. Date of high and low PM2.5 concentration in winter
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Figure 6. The average daily variation of Ts-Ta in an example
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