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Abstract: Based on the negative oxygen ions concentration data of 89 observatories and meteorological and environmental
observational data in Zhejiang province, the effects of meteorological and environmental factors on negative oxygen ions
concentration was analyzed, as well as the distribution of negative oxygen ions concentration. Results showed that: in the mountain
areas of South and West Zhejiang, negative oxygen ions concentration was relatively high, with annual mean value generally higher
than 1000cm™; whereas in plain areas of North Zhejiang, negative oxygen ions concentration was relatively low, with annual mean
value mostly amount to 500~1000cm™. Generally, the spatial distribution of negative oxygen ions concentration showed a pattern of
high-mountain forest areas > middle-hill scenic areas > areas near island or water bodies > parks in suburban and plain areas > urban
areas. Meteorological and environmental factors had certain effects on negative oxygen ions concentration, showed noticeable
negative correlation between negative oxygen ions concentration and environmental factors of AQI, PM, s, PMyy, SO,, NO,, CO.
With the increase of sunshine duration, negative oxygen ions concentration also tended to increase. When daily mean air temperature
ranged from 2~15°C to 23~31°C, with the rose of air temperature, negative oxygen ions concentration tended to increase. When
relative humidity was within the comfort range of 50%~75%, negative oxygen ions concentration was relatively high. With the
increased of precipitation or wind speed, negative oxygen ions concentration generally increased. However, when precipitation was
greater than torrential rain or wind speed was stronger than strong breeze, negative oxygen ions concentration tended to decrease
with the increase of precipitation or wind speed.
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Fig.5 Monthly variations of negative oxygen ions concentration and environmental factors



2 34 MISHEAE: WITLA TGS X O TR BE K5 519

7 2500
s AQI mmmm PM

6 - LB
% PMas —— UEET 12000 o~
= 5 5
2 4 J1s00 €
: 2
z 3 11000 %5
? ? 500 %
< 1 b =

0 : ‘ - s 0

WL AR, TR WS KA HRiLsRX kX
(@) E B FIRIE 5 AQL. PMbs. PMoiRkJE

33 s SO, mmm COx10 2500
30 | e NO, —— EET
® 2000 &
S E
O ~
& <
= 1wo§
X =
o 1000&E
z ﬁ
S 500 X
wn

0

WL X, CPEAR S, AKAEME EiRX LAk
(b)Y FUER B TIRE S SO, NOs. 10 % CO WK

Bl 6 5 Rubi il i r Ik S IR 200 T

Fig.6 Comparison of negative oxygen ions concentration and environmental factors for five types of observatories

(a)i4 ()X FERAR ()HE 5. KRR
4.34% 3.12% /—2»49% 3.62% 4:47% 3 0% 3.63%

9.63%
10.47%

(dpR LR X (e)F LK [X

0.76%

3.69%
14.34% >1
0.7-1
0.5-0.69
16.32% 20.3-0.49
0.19-0.29
=0.1-0.18
22.84% n<009

K7 2019 SEHITA AN RIS IE I o 22 15 22 OFR PP Fa B0 4t

Fig.7 Percentage distribution of different levels of Ampere Air Quality Assessment Index for different types of observatories in

3.25%

7.84%

10.59%

25.40%

Zhejiang province at year 2019

Nz B 2 S TR VP S UK A m AR X U Ik B B i 7 45 20 (CI>1.00), 31 17 (0.70<CI<1.0) Fl
T, AR R, 14% CL R IR SETE T (0.50<CI<0.7) 45 25 1 Lb 451 . 43 31 IA 31 16% LA



520 S ES 7 N A = - 43 %

R 23% 2547 3K B SR VF(CI0.3) LA A5 40 1 Le o) vy
1K 85%. IV A v LU DX, B0 A 2 IR T v, A U
SR, 8% 25 AT IRMLIN A VI B dp v i S 2 ¥
T RH R ST i S T A 43 )k B 10% BA E AT 25%
KiAT JEFN VUL R LN 68% 75476 5
ISP RIRRIX > T 7 f 2085 i 2 Ll e
I8 B B Vi A 2 e 5« KRB B % 58
DXy P DR 2 el R 1 2 A e AR G B 22,08 B
5T R DAL ) B g B S g A v G A A T Y
a2 AR A IR — B R AR
A e LR X >3 L5 DX B o KA B> ZB X
S Ji 2 el >3

2.3 BT A R YR 4 AT

231 RAMGO B FIREERZm A 89
ANAL 48000 22 IR IR GO IMES G KR Y. 1) 4748
BTIRIERRL G TR WL . T 5. 5
X 6 NRAING R AP35 58 B PRk B, 1) 8
JIT 7 LK ) DR A 2 A JBR 4 2 7 2B A7 4 7 N
(R R R B Y AR N L N B S| R R
(4™ B, 208 50Tt 2 e T DL A7 4 20 IR B B AT G B
T A A 1235 AN em? 32 B35 B 9 0. R KO A8
AT MR R AR L RN K R e 4577 4 Lenard
BN A T i L 2 P A7 A R B DR b 7 AR
fRI~F- A0 5 7 TR R AR g% 21 994 AN/em? 23/ 4R
TR AR R, 240 B Al SO i 5 A B T
DR L R A I, 2 7 A K ) B 4 8 7 I s ]
LA 10000 ANem® LLE g0 b8 ok 2R I A AR AR B
H T TR R A, 2R AR 3R 4 R FR
SRR TR REIE R 1123 ANem’ LT
BT A P AR . B R R T ARG, Y D R
A AE LSS 8 55— J7 1, ol fg i T A 3D,
T YRI5 A TR I, 828 AMem’.
55 GRS YR I ARV A SR U T
A R AR T A R S A T R, % S
KA I RS TR IE 2 50 692 4/em?
1 568 ANem’ i K, T4 B TR E N K> H
>M>E>5 >4,

2.3.2 ABBENFEBTIREEMRZm LR 89
ANl H B 7K A 0omme HAFH XGE<1.5m/s HAEZ
FRTMFEATLTS 7052 A, 4801 T H B <6
AFDRS A P55 T 7 P A7 4 20 1 30 R B B A I SIS

(Y18 00, 7 B 8 IR R A S IR S K AR Ak
G H IO Oh, 57480 2 1 P49 B 2 900 A
fem® i A5 H RIS $k 21 oh BL_E, 7058 B T F Ik
JEREIES] 1000 ANem’® 2247524 H I H0A 3] 12h, 9
BT A 1200 ANem® BLE AR “35H
S VU 1) RIS RN E0 i, 67 S 8 TR P
KB EA P E RN E K. £FHREF
FEK B3 55 T DAL, 5 R 1 47 4 20 13 B v TR R R R
I AR A, O S 2 S ey A ' 5 A P B i,
A HR R B AR T A A 1) 2 i SR R FRL AR
7 IR S 3 25 4 RS T A ),

i) Gl Ef % %

PN iy i £f
B8 ANFERAIG N [ 558 2 1 P Bk

Fig.8 Average negative oxygen ions concentration when

1400

1200 |
1000
800
600
400

AR TP (A em?)

200

6types of weather phenomena occur

1300

1200 » =20.637x +872.69
R’ =0.685

1100 F
1000
900

FEE T IREE (AN /em®)
o
g

700

600

0 1 2 3 4 5 6 7 8 9 10 11 12
H IR % (h)

KO I B 7 AU IR BE S AR AL
Fig.9 Changes in negative oxygen ions concentration against
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changes in relative humidity at four seasons
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