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Variation Features of Negative Ion Concentration and Its Correlation with Meteorological Factors in Changsha
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410118; 2. Meteorological Bureau of Hunan, Changsha, Hunan 410118)

Abstract

variation characteristics of negative oxygen ions in Changesha were analyzed, as well as the correlation between air negative oxygen ion and

Using observation data of negative oxygen ions in Changsha from January to December in 2013, the seasonal, monthly and daily

meteorological factors. The results showed that the annual average concentration of negative oxygen ions is 806/cm’ in Changsha City, the av-
erage autumn of negative oxygen ions concentration is 1 072 /cm’ , the maximum, minimum the average concentration of negative oxygen ions
in the spring is 551/cm’. There are obvious differences in the diurnal variation of negative oxygen ions in the four seasons, January in winter
and September in autumn negative oxygen ions concentration changes are basically shows two peak distribution, just January in winter maxi-
mum value appeared 04:00 and 15:00. September in autumn maximum value appeared in 05:00 and 17:00; spring April, negative oxygen i-
ons concentration day changes basic rendering three peak distribution, maximum value appeared in 03:00, 12:00 and 15:00; summer July,
negative oxygen ions concentration day changes one peak distribution, maximum value appeared in 06:00. Negative oxygen ions concentrations

and meteorological factors are closely related, which was positively correlated with temperature and humidity.

Key words

U i s L N U SN N R 2 IN
KRFRT AR GEAEET S T, 3R E AR
s EOR B ™ F, 23 R B O A2 BTG S
SRR THE—E MR UL B AR T AR , £ BB R AR
W, SRR ARG 7, AP A e AT T B, TR s
STV TR SR R L I, 7
PRBEEH h s SR R Tk B R A s TR A — P E R
Frife.

PN FRITOC T2 USRS 1 RO 1 SR AN TR A
G5 AR AN 25K Il T ARk 4 AN T A
BIRBIX s VA BSFURE R, ITJLAE, FRE 451
GBI TGS RS 15 B L A W AR A ST T
R T 7 SR TR RE 3 A R AR Sy | AL ST
T 2009 AFKHEIX 22 S5 B AU ™RIBS T
T X A PR AL SRR BRI R . WA
RIS ThG T 2011 45 10 F JT UGS 671 48025 71k B 16 WL
I, ol TR AT E R A e . B4R 2013
AF 1~ 12 HBON SR 2 U B TR RO SR 104
B U TSR IR B B AL MO SR R SRR
ISR, H R R TH 7 4 Tt — B S A B 13
AT AR —E S

=3

/J\Z
=

5y

HY

EEENT BHHRE(1980-), 8, #Ad KA, TP, M, KF+H AL
AT,
WRSEE 20140821

Negative oxygen ion; Concentration variation; Meteorological factors; Correlation

1 HEEHEZE

R VBT A U s 57 TR A AR T O P, b
A7 E A 112°99'E.,28°03'N,, ML X #% % F 3£ E EPEX100
- B AVA BT IE A SIS, AN 0 0 iR 25 43 R B
WP < +8% TFBR< +8% R/ 10 4~/em®

TR T PORHILE 2013 4E 1 H 1 H ~12 A 31 H
IR G MRSs 0 LI A A 50 #8138 H 3SR 8 Tk S
BLTERE, B R B T B 24 h BRI, R4 5
M R A R AR AR R R A H %0k, %0t
K 147 AR HAmE R4 B 2 RMFEERAGER T 0,
VAN [R] 25745 07 S0 e B 1) H B AR AR
2 R4
2.1 REBFRETZUSH
2.1.1 A7k, BE 1 AT, K VDT AR B A TR
4806 4~/em’ . i k(9 ~ 11 A) A T e,
YR 1072 ~/em’ s HZ(6~8 H) Rz, R 1011 A/em’ ;4
F(12 H ~KAE2 H) R 592 4/ em® ;3553 ~5 H) F/h, b
551 4/em® s AERERMBE R 1173 4/em®, HBLLE 9
H, A5 NI B R 416 /e’ U BIFE 1 H 33 ~9 HiB
A BT HA 3 ~5 A EAZE,6 ~9 H EFARE9 A~k
3 AZBHA TN, —Fha6 AH (6 ~11 J1) s B F ik
KFFEHE,F 6 A2 A ~WAES B)/NFME,
2.1.2  HAMk, #E1.4.7 A9 AfERL H B BEK
FRERA 5 AR LI ESH i B 92 00 48 v BN [R) 21 i H AR



42 %28 i1 ooh R 4%

x

r
w
&

W RGBT REINEES AL AT AEMIR 9873

1 400
+ RABTRE
1 200

— FHlh
1 000 //‘/\
800

*

600
400
200

L

WRE N Aemd

—_
o
%)
S
w
o
-
=)
=)

10 11 12
Aty
H1 KibmhEEFEATL
PRHFAE . AP 2 R 1 J IR H , DU 00 4 R 1110 H 22 AR

450
a
B 430
s~
<__
2
2 410
I8 E g 5448 F 54
i 7]
1 600
C
1400
=
z
= 1200
2
1000
Z 8 E g 5448 F 54
A /7]

Ha %1 Ab. HEF4H;e. 237 A BE9 A,

TEAFTEI W 22 50 228 1 ), 4R IR B2 O 390 ~ 443
A/em® , HAS b SE A 5L XU 43417, WAR 43 31 i BLAE 04100
F1 1500, 2845 3]t 304 10:00 1 20:00.21:00; %% 4 J
51 A AR E WA Y, 7R85 1k R 452 ~ 542
A/ em’ B HASARRFEAEAE— 2 A4k, F 580 B Folk JiE JEAR 2
=AM e e B BRE 03:00,12:00 115005 %7 A,
TEAB U B3 L a3, B s (i 3LE 06:00, 247 1 508
A/ e, FiAh e [7] 670 4208 F Vi B TR R B, 6 920 ~ 1100
A/ e Z[RVEAK, B /IN BK R 9 ), (SRS Uk BB R
LA S e B B, 2 RO TR A3 AT, B v (L H BAE 0500, 3K
1275 A/’  WRIGME HIRFE 17:00, 9 1 222 4~/cem’ | HALAT
7] £ 48 I BEEAE 1100 ~ 1 150 4~/em® 1730,

560
b
5 520
e
<__
2
5 430
440
S E 6 S5 248 A S & 3%
il
1 300
d
& 1200
—
<__
2
21100
R R =
il

B2 KbPHOEGEEFEEL

*1 KIP=SHEETFAREVTHIEER

[31E
i {7 /=5 BT ke [ I}
FRE U /A em B IR [
KZ1 H 443 04:00 F115:00
£HZE4 H 542 03:00,12:00 #115.00
HETH 1508 06:00
*Z=9 H 1275 05:00 A1 17:00

2.2 GEBTREZUSSKERHEXRSN XN
EreLIIRITYE NI A B SUNIE R R E RPN 2
w0 DR, AT S BERH VD T SRS TR B S IR R 1Y
REMATHITE

2.2.1 HiREMMICOCHR, L2013 45 1.4.7 19 A1EH
A AR BN [R) 2 1) 0 B 1 R 5 T A e L
AT IR 53 B, A5 AN ) 24 00 40 1 e R 5 3R 2 1 [l 0 7

FEo HIE3 Al 147 19 A 048 1 5 IR 3 L OE
FHSRZ U By , 6 S8 1k JEE R, FURTEAN TR 9 H 473 172
A T S IR IE A SC AR BE AR — 4 L b T R g A
3 B SRS T S R R R TE A DGR . i T B P 7[R
— I 1] Bl 5 R BEDE SR A AR A, R B B, il
L A AR ) A P i, 67 4R TR BEE A
B Z SR, AR BE AR, R e B A ™ AR I AR L 53 , 2
S TR AEREZ DN B X R AR E A RIS R,
R 3 ~8 H il BEB R E , =0 iz il
R ZN 28 S o311 23 SRR ) ] PRt e e, 67 4 17k
JE R

2.2.2 SGHDORERIMSCE AR . NIE 4 T LA ), 5 S
TR R R S A OC, R BB, 9 SR TR O
X EZR R AT, VAR T EEELL 0, (H,0)n B



9874 BAR AL F 2014 £
AMIRIREAAE ", WK, 2SRRI TIEZ 0, AR T RN R, TSR TR BB 4 R
600 200
a b
5 o v . & 70 y = 5609 + 398.2
<400 A te————— MUK &
= . = 600 )
2 3 oo, y
N = 0,073y + 415.6 500 " ]
= o 400 v
0 300
=5 0 5 10 15 20 0 10 20 30
BN C BAENC
1 400 1 800
i c d " ’
5 + " A .
Z 120 y = 11 0dx + 691.4 ZE_ Y= 2256 + 1 103 o
& ' " * 4 7 1 400 "’
21000 ——th + ' . ' 2 ¢ ¢ ¢
e ¢ ¢ ﬁ’r ¥ ¢ i
g + L4
& g % 1 000 Y ‘
= i LY AN
600 600
30 3 2 3 34 35 10 15 20 25 30 35
BN C BANC

Hia. %21 Asb. B4 Be. BT A5;d #FE9 A,

B3 KIPNEREEFRESEENXR

2 500
. * = 4. 151 + 527.5
=
f 2 000 . ¥
=1 500 M- +
»
g s wm® S exte ¢
PR R 33 D *,
1000 > ‘.'.‘,:rgu;"& R :%3:
W T . e 44 A y :r S -
s W) et S il
0
20 40 60 80 100

AETIBA N %
H4 KPREEFRESHENEENER
3 #it5itie

(1) KIP AR T3 171 S 8 T4k JEE 4 806 /e’ , X AMA
TR R, KT 1 B TR R, 2 1 072 A/ e,
BRAMBAE A, 0 1173 A/ em’ s 55 P-4 5 58 B T
B/, N 551 A e’ s B/ N HVBRLE 1 A, 9 416 4/em’ 5 6 ~
11 A S TSR TR, 12 A ~ W4ES ANFF
.

(2) PUZE SR 8 T H S AR EAE e i 25 5, &
71 H R TR H AR R B B S, H -3 e
BRE R 443 AD/em’ s 3 4 H 704 B TR B A S B 0
O, B R A N 542 A/ em’ s 22 T 1 7R ES Tk
J PG F PR R 1508 4/em® s Bk 9 AL 1
S BS UIR E  R AR  , RLU R A , H - 2 i 1
1275 4~/cem’

(3) PUZrh i 48 B TR A5 IR B R IE AR AR

TR, AR TR RO, SR ERR ) H Ot A
B S5 R IE AR S AR B R A TR TR R 8 O B
B SR A IR A SRR, MR, B AR T
A
(4) B XMy JE REAR B /N, SO B s O, 43
Wrfs Hh 5 S oM A Rl — A oitt . Wl UL 45cdis 12 2
R AT IARWHRA X TR B IR i 45 1805 2
fnsesg .
SE 3wk
[1] SE5E08, 00, B AR -5 AR 1. LRkl
Rl 2004(2) 132 -34.
[2] B3 PEIEHRIX N THEMERE S S S M M7 [ D 1. AT :
AR ,2009.
[3] 201, Bk, M. NIRRT S S s TR RIS
WFgEld]. BRIl R, 2009, 16(5) :174 - 176.
[4] XIHLE , IR, TR, 5. NS S S TR IIE
[J). T4kl 2002, 18(2) 137 -39.
(5172}, Bk, S RRSEHIESE KA 2 S OUS TACHIsEm ) ] AR
e 2009, 28(5) ;988 —991.
[6] FHLR. I AMEIP =SB TACHRIEM[) . FErbhll A
i FIZRRIERR, 2004, 28(5) :96 —98.
[7] M3, PNINGE. RETT S FIREE g Eiz [ ] S5
SEREESAR, 2010, 26(4) 44 —47.
[8] FulNAT, SRAE Wk 2009 FERFHRIX 28 St sS FAVIEE[ T ]. A%
SRR, 2011, 27(1) 227 -29.
[9] AL, Bt , F530%, 5. MO TTX 8 E FIRE T 5 REER
FASAHTLI ). PRI S0EEREST, 2011,27(8) 155 -58.
[10] FRRAAE, Tz, SR, 55 SRR S FIREE S SRS AR
[T]. 5%RH4%,2000(4) :51 -52.
[11] BYfE. SRS T MEEREHATHMRSFFRID]. HiE: HEfiEX
E(hRiEFEpE) ,2007.

5



