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Spatial-temporal distribution of negative air ions and its influencing factors
in the typical ecological functional zones of Tai’an City

LIU Qing GAO Peng ™" LI Cheng WANG Rongjia SUN Jianni LI Xiao

(Forestry College of Shandeng Agricultural University, Mountain Tai Forest Ecosystem Research Station of State Forestry

Administration ;-Shandong Provincial Key Laboratory of Soil Erosion and Ecological Restoration, Tai’an, 271018, China)

Abstract; In order to.explore the spatial-temporal distribution of negative air ions ( NAI) and its
influencing factors in_different ecological function areas of cities. We simultaneously monitored the
concentrations of positive and negative ions in air and inhalable particulate (PM,, and PM, ;) and the
main environmental factors ( air temperature, relative humidity and wind speed ) in the typical
ecological function areas in Tai’an city, which included square park area, residential area, urban
road area and industrial workshop area, and analyzed the dynamic change of NAI in each ecological
function area and their correlations with the environmental factors and inhalable particulate. The
results showed that the daily variation of NAI concentration in the square park area was obviously

single peak form, while those of the residential area, urban road area and industrial workshop area
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were dual peak forms. The NAI concentration in the square park area was the highest, followed by
the residential area, urban road area and industrial workshop area. The order of the average value of
CI index in each ecological function area was square park area> residential area> urban road area>
industrial workshop area. The trend of daily variation of NAI concentration was similar to that of
relative humidity, and it was opposite to that of temperature, positive air ions and wind speed. The
order of environmental factor for influencing the daily variation of NAI concentration was relative
humidity > air temperature > wind speed. The trend of daily variation of NAI concentration was
opposite to that of inhalable particulate ( PM,,, PM,). The inhalable particulate concentration
decreased with the increase of NAI concentration. The correlation between the NAI concentration and
inhalable particulate concentration was significantly negative, and the degree of the correlation was
PM,,> PM, .

Keywords : ecological function areas, negative air ions ( NAI), inhalable particulaté influencing

factors, Tai’an City.
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Table 1 Air cleanliness class standard

20 Gread A B C D E

S IGTEE Air cleanliness SRl R W rh A pinas it FLE

FEHR CI Index >1.00 1.00—0.70 0.69—0.50 0.49—0.30 <0.29
1.5 HdEamr

AT 45 LI A5 A Bt R 8 3 AR il 48 B 25y O a0 i L AR b B A AR AT R DL R % sh P 4R
P53t FEEFIH Excel 2007 .SPSS 19.0 54K {F k4128 A 40 3.

2 R 5118 (Results and discussion)
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M2 S A T AR AL A I A W] e RAE S BAE L4 10.00, 4351 & 735 jon-cm ™ 1 815 ion-cm ™,
Fe/IME A BLZE R 4F 1800 FIH4F 1300, 53514 460 ion-cm™ 1 388 ion-cm™. Tk i X A4 R,
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Fig.1 Daily variations of negative air ions concentration in different regions of Tai‘an City
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Table 2 Assessment results of negative air ion concentration CI method for different functional regions in Tai’an City

W N IS fERAEEK 3T I R X Tl B

i i) Square park area Residential area Urban road area Industrial workshop area
Time q cl TR q cr R q ol T q c1 R
8:00 0.87 1.03 A 0.75 0.6 C 0.37 0.49 D 0.36 0.28 E
1000 1.77 0.79 B 1.04 0.48 D 0.58 0.38 D 0.54 0.26 E
1200 1.61 0.62 C 0.87 0.46 D 0.53 0.32 D 0.29 0.28 E
1400 1.36 0.59 0 0.73 0.48 D 0.36 0.28 E 0.37 0.23 E
1600 1.44 0.52 C 0.70 0.43 D 0.46 0.26 E 0.38 0.24 E
1800 1.35 0.54 C 0.60 0.42 D 0.57 0.23 E 0.24 0.25 E
SEHME 140 0.68 C 0.78 0.48 D 0.48 0.33 D 0.36 0.26 E
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Fig.2 Relationship'between negative air ions and environmental factors in Tai’an City
R3 BLMETAE TSN TR
Table 3  Correlation”between negative air ions and environmental factors in Tai’an City
ERAET HRIEET L ARz ARX 3
Negative air ion Positive air ion Temperature Wind speed Relative humidity
ZERET Pearson A1k 1 -0.150 -0.669 " -0.163 0.748 **
2 OB 0.660 0.024 0.632 0.008
ZERIEHT Pearson AfI G -0.150 1 -0.058 -0.088 -0.011
P OB 0.660 0.865 0.797 0.973
R Pearson G -0.669 " -0.058 1 0.454 -0.941""
P OB 0.024 0.865 0.161 0.000
AR Pearson #HCTE -0.163 -0.088 0.454 1 -0.386
P OB 0.632 0.797 0.161 0.240
X Pearson 13tk 0.748 ** -0.011 -0.941* -0.386 1
P OB 0.008 0.973 0.000 0.240

# FE 0.05 ZKF-(OBUI) B EAHDG; + + 7E 0.01 K- OB | & AH G,

# Significance was tested at P<0.05; #* * Significance was tested at P<0.01.

SN TR A N 2 i o st TR ARURIDN T 980 T AR, G 204 2R WG B0 K e 2 S 08 i 2 AR 0 B
FRHEIEE | DA T O 25 S SR 17 A B A M B 2R SR B A 28 24 i s RO i 19 FL A
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ROV ,17.00 LT I RKMEN 395 pgem ™, /MBI BEAE 1200 24 283.35 pg-m ™. 4 R T 5K M
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Fig.3 Daily variation of negative air ions with the concentration of particulate matter (PM,,,PM, )

R4 BRI T S AABRY (PM,, PM, ) BRI CHE

Table 4 Correlation between negative air ions and particulate matter (PM,,,PM,,) in Tai’an City

Y-

ERMET Pearson AH5&HE: 1 -0.630" -0.611"
2 (B 0.038 0.046

PM,, Pearson #H5&1E -0.630* 1 0.713*
3 (XU) 0.038 0.014

PM, 5 Pearson HHICPE -0.611"* 0.713* 1
ITE 2@ L) 0.046 0.014

# £ 0.05 7K (RN I i 2 AH G

# Significance was tested at P<0.05.

3 %% ( Conclusion)

LA RNREIX 2 AR T H AR AR 22 S B N U B ik a3 B )5 A B X
AR A 1 8 ) B 5, o AT DX T s DR Tl ) g X S U 5
FAEBIIREIX CL A5 KU P P (E RN AR N ) 53 23 Bl X > S BT 2 DX > 3l T 86 DX > Tl )
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