55 2 R R4 (H AR IR) No. 2
2021 4F 3 H Journal of East China Normal University (Natural Science) Mar. 2021

MBS 1000-5641(2021)02-0151-09

WHAEARENEENTSAETF
THRIEBEEZNESE

Box, BERY, BB

(1. BigTMol @, B 200072; 2. EERM SRR FEWRT RmRE SRS
EZEMWIMBTFEss, B 200240; 3. FIFASERF Rl S54M%0, il 200240;
4. BER = MAE SRS S AR B E T E VR AR FT v, I 200240)

FEEE: WL T O X L 2 B 9 AN AN TR B AR P R ek 1A P9 R M S AR S R
SRR R T AR T R IR SR R, TR IR TSR REVE S5 . AN TRIAR A B L R K AR A PR R R s AR
BT SE . S5 R il 2 AN [R) RV 25 B R TR R 2 7E 200 ~ 700 4> Jem?®, H ARk 5 LI
T, VAENAE 7 A 2 10 H PR FFE m KT L sh B BE R BEIS 450 5 00 38 IR BE I S R KRECH R > Fr
HE o~ Tro > JRRER RETS GBI 2R TR TR S /0N B R IR A S AR RS I A R ] AR DG OC
F, BB PA B Ry, B rh s AR 8 R B 1 8 S R BOBAIR, 7R B HAE A R ARG S AE Y 7:00 ~ 19:00, #E
WA P 35 5 07 8 - kA S AR R TR DGk A B A, 3T B DL B S KRR B ok R 1Y
SR L35 T ST A el v R (R P AL R B B RE A R R AR

REERE: TR BANE T EYEE ERRR

FESES: X835  XEAARERE: A DOL 10.3969/j.issn.1000-5641.2021.02.015

Variation patterns and influencing factors of air anions in
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Abstract: In this study, we evaluated the variation patterns of air anions in nine plant communities
with different structures in Zhongshan Park of the central city of Shanghai; the air anion
concentration was monitored continuously over the course of a year. In addition, we analyzed the
influence of different factors—community structure, canopy density, and the level of surrounding
water —on air anion concentration. The results showed that the air anion concentration within
different community types was mostly between 200 cm?® and 700 cm?®, and the daily variation showed a
single peak. Air anion concentration remained at a high level but fluctuated significantly from July to

October. The relationship between community structure and air anion concentration was roughly as
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follows: herbage > arbor with shrubs = arbor with herbage > arbor with shrubs and herbage; in general,
the more complex the community structure, the less the air anion variability. There was a negative
correlation between the mean variation of the air anion concentration and the canopy density, implying
that higher canopy density values were associated with lower mean variation of the air anion concentration
throughout the community. This negative correlation became more significant in the daytime, between 7:00
to 19:00, when photosynthesis was ongoing. In addition, the impact of static water on the anion
concentration was not found to be significant. The conclusion of this paper can provide basic data and a

scientific basis for the construction of healthy plant communities in urban parks.
Keywords: urban park; air anion; plant community; spatial variation

nu\/

0 3l

39T ) AR A S b AR 3R T R R AR R AU AR R RN SR B 37 o, (R Bs EL A B KR [
TSR . R AR T A5 8500 R 3 DXl /NS A S A S T B 1. BRI R AR MR 30 T s DX 3 30 T A 85
T s SRR R Y X, Sl AR AR BRI S R T R RARAEE T, ARG
v AL AETE 2, I S s SR B - BR S WK RS e ), B s AR, X R g R B AR . SR
TR T RAE WA Tl ] (SR T AR T 0. 5250 AL T EE, W CO, 43 F, Ear T B
AR FERYE, FERMET, £ TR LT 30h i A TR B 7 R A S 70—k
g, B ARTE RN P A s B T R W RO TR T 6 B % S ML 32 AT LAME S Sl S AR
Lenard 80 . FE 8 59 22 3 T30 H DG H R0 ZE AL BR 012 23 b i 470 B8 TR a3 A < dE AR R AR K
R, R @R B DA TR AR A A W DR, SR M AR RRE A
B CH R B E AR AR Z —, BEEMO R TE 2013 45 9 H & A i (it A= 25 SC I e R 40 2 (2013—
2020 4F) Yl 1 25 151 A L i,

KEAGEFHIFL AR ER P4 I ARG, 08k E 2 R0 R
ARG AMF, RS, L3 153K, AS IR AR TR] . b R0 s BE AR 5 AR K 25 S 00, il & 3R,
25 5 R B R R L I S A ek AR A B B — s R R, FEIR T R IR X, E bR
A2 BT ST AS TR D BE IX 22 ] ) J 25 22 5, 48 S 3 7S 3l it 4l v s AR B B KT S B i, 3 AT I A
% T AN RIS BE X i 23 S0 1 B 25 55 50 8, IR T b v 23 A0 B A R ) 9 T 4 M T 4 s s S b i R
B R, Bk IR BT s ST . TR S0 P 3 o X b BT BRI 5 AR AR B P G SRR VA IR 1 2 R R
B BT IR, R IR 2S RN B AR AT R i v vk R e TR SRR R TR A I RORTE
TRV A 2 A TR A L AP SRR FE (A) 1 R AR RS TR R g e B, A TR T A £
TV Ay R AR g, FEUCOR IR AR, Bl R R M, T LA R I AR R T
AN [FIAF B PR 45 47 2 B e ORI AR [R], 75 2 2 DAV B B I v T LA A Bk, 3 RK 2 i bR
S TR RE R, WO e SR T LA, AR HIR SRR, R R A B, AR AT
W 2 Z B IS NSS4 B 5 ) R, 7F— 2 FR B b 25RO A e 26 28 R0 B 7 I R B K
e, RS RS T TR SR ) v B B T RRR, IR TR AR AR AV B I, S KA IR
5 3 EIE B A X BCFE AT 52 R 2 IE B 2 W R M R SME % Kondrashoval il Richardson™
AR 3o X 2 A B R R O L R R A B e AR B T X — 2508 Bt A P i X b sk Y A
TH 330 AN [ B 9 L PN 25 00 T T R I, O B A T 7 B TR A i AR, SR T
JEE BT % e P B 98 KT K, A A Ak R B e (L, TS R A — AR R R T T
HE )85 i 5 T I I S ) A0 A S R



5% 2 W P 3C, S T 28 B AN (R R R VR P9 T T AR SRR R O A I R 153

1 AR X RAE L

AR 5 35 BV rP O 3K PR R L A A b . Y T 1 A P B R T S R S T
bk R, T 121.29°E, 31.14°N, MK VT = MM AT 2k, WA, mimbo i, P05 . Wil
Wiy, LR RITAKE T, B 6340.5 km?, FAEA D 2400 J7. LA KT EEHTHOKTX, 2
T IR T N B A AR FE . o M T AR 21.42 hm?, Horh AR AKTI AR 11.86 hm?, /KRR 1.22 hm?, #E
AR 3.69 hm?. Fel A BN A A 9 L KAZ L AR5, REARR 260 24~ i, SE31 30000 24k, 4t
ZALIEEE SR MR SRR, AT NIE L T AR AR, N ARFSE 3R T R4 A9 I0 A .

2 HFR I &

2.1 FUE T W Fr AR A A R Y

ARBFFE R BEAE T Il 2 B iR O N ETE AR D A—T, A3 A7 B a8 1 TR, HEEA(E Bk 17
71N R I S5 R A BB AL 38 50 3 A 1 SR [R] B AR 4R AR b BT AR (W R R AR W V% 454 (22225 TV,
AR RTTAE R EA TR T 215 WA DL IS P BE K/ NSRRI R ) AR R AE (=8 % e A
i B 3 R AR AT KA 1 B TR AT SO0, R M B AR RIS R B N AT A A, R b R
10m x 10 m. ABFSEER D ARAN EEA (15 H) MTFFEH (1620 H), Seemg U RIS
L, %5 9 AN T A b At 5495 X 67 2 -k B M IS 22 W 24 b, 23 3 d, BB R EERR IS FEL R O ~
30000 N/cm®, & 30 s g 5% — WA B F W B 5, RIBHE SR SE iR B (+ 0.1 °C) AHXTMREE (£ 2%), IF
PLFEL 1 e Ll 2 Bel A 2 W ol K000 A v AT A T . RIS, A T A R 58 B B 1k B 5 AL RV AT ]
FER KRR, TEREA B AR H 250 R REZR L 43 B i 9 AN RE b X A B RE T AR P B A FE T AR Hb
o SRS R AT BERR LR, RITA SR AR = XAk A i i / X gk Bk,

®
YN
oF PN
*D xG
Al *!
L= H
|- Vb A *c
~ *B
GRIIPNT *A
010" 50 100m

K1 Al e R st o A P
Fig. 1  Distribution of sample points in Zhongshan Park

2.2 HIEAEG oM

AW TR R AR E] 4 2017 4F 4 32018 4F 3 3% 147 12 F BB, #5153 210 B0 RIF
F (V3.3.2 JR) SIBREIC AN (H, e T

(1) F-Bhli, G Bk IALARA7-6f o W L ke 5 |2 1) 5 i

(2) BB BUEL S AT R BUELHEEA TR LU, 58/ T2 T RIS ER 3 458k 1/3, WE 372, 1L~ NA;

(3) #iE 2L 6 DELL AR RV A o 5 (8, IC 58 NA;

(4) X/NF AT 10 BOBELFEATIA (E 58, AHHTS 4% 1 min B80S (RVETIS 2 808 ) O (E I H
L (VR AN AL ENER 41 R

(5) WS F-07 32 , K73/ T55 T 10 AOER(ELIC s NA, it A A R8I



154 IR R 22 22 4R (H SRR R) 2021 4F

i 10 Je B RSCHE LA /N IS D B AT S AR B, /N (B 3B T 85 D A AR e A i 1/3 h(RD
40 ZRHH ) B TR] A A ROBEE HEAT BIELTHER., BOREARE i /Nt B 1 R BE /N B4 {EL. K T A5 s i
Frimise, FEHERR S 7 8 . BR(E)S 85 2 ik, il id Excel, SPSS Ml R studio FF2EA7 £ dls 70 Hr.

x1 PUAEARMERER

Tab. 1 Information on sample points in Zhongshan Park

B BEAH FEEY) st 2l FEE LM {5 pliw 923
R+ XFEF(C hora (L.
A AR £ 7 Lo ( znna@omu@ camphora (L.) - P %
Presl. + Euonymus japonicus Thunb.)
F + WM (Cinnamomum camphora (L.) Presl. + .
B K[k il T+ 4
RTIHEH Buzus sinica (Rehd. et Wils.) Cheng) MR T+ =
C wrm KXEHEDLF + *iﬁ%(Euony@us jjqponicus Thunb. + . 54 FE B A K it 3 5.)m,
Rhododendron simsii Planch.) KT ARZ) 600 m?
Ol + Btg + HURZE(Cupressus lusitanica ‘cultivar’
D TEUEE ZhongShanbai + Myrica rubra (Lour.) S. et Zucc. + R IR TR+ ¥
Chrysalidocarpus lutescens H. Wendl.)
B N [7lis3 +, ig(ﬂl.ym‘cavrubm FLour.) S. et Zucc. + WM P BE B ER A KR S B Ej m,
Ophiopogon japonicus (Linn. f.) Ker-Gawl.) JKHETFZ) 500 m?
. 5 TR L A (O .
P OB FRE + 39T + 3 (Cinnamomum camphora (L.) Presl. + Bk T 4 4 %

Acer palmatum Thunb. + Buzus sinica (Rehd. et Wils.) Cheng)

7 & L+ HHE ] ) S.e
G e WitlE + 3T + ¥ & (Myrica rubra (Lour.) S. et Zucc. + B o4 4 %

Acer palmatum Thunb. + Iris pseudacorus L.)

IKAZ + F % (Metasequoia glyptostroboides Hu & W. C. Cheng + ;. BE B EAS KK 15 m,
Ho ki o e BRI+ B - \
Ophiopogon japonicus (Linn. f.) Ker-Gawl.) KT 70 m?

1 KEFR VAW 452555 ( Zoysia matrella (L.) Merr.) Ho (R HR) G
T AR AT R BEA O A 10 m o x 10 m (RET, AL 100 m?

3 #RENH
31 BHEMBHEANGETREHZN

WA 9 RN 2017 4F 4 H 31 2018 4F 3 H Fr A Bt b AN B BE, A5 BN R 25 18] T 6
FIREE—K 24 h W22 557481k, Kl 2 Frs.

o AFIRIT e KRITTHEM oA TR - /N - HRTY

~T00p o A e KRR e KT
5
z
£

O 0O 0O 0O 00 00 000000 000 0090 090 9O O
S O O O O S OSSOSO O DS S S S S S S o
S A N & ¥ B 8N B IS A GBI B 6N BSOS AN d
— 1 4 d d d d d 4 4 N N NN

B2

K2 9 b T R Uk R (E H 22 1B
Fig. 2 Daily variation of the average NAIC at nine sample points

WNE 2 BTz, BN 25 (R0 X6 850 A bl A R RS L, 9 AN FEHLAE — K 24 h PN (B AR Ak A S AH 3T
— R ER R L BRI, N RIFIR LT, 10: 00 ~ 12: 00 ZER548 @k 2, ) 15:00 T [%.

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 2 3 P 3C, S T 28 B AN (R R R VR P9 T T AR SRR R O A I R 155

16:00 Ze A1 A A HURDE A S U B Y 22 53 BEAORTE , 9 AR HUTRE w0 H (EE R IR AR, 52K Yin
ey ELe gl fe o 25, 2% R A ] £ 1 vk E A AR
32 BMMHENAETREALAN

PARR L2 Bl 9 /A 3t S 36 K4l Dy BE Al 385 1158 9 /A b s U S Y 1 B 1 Mk X AL, AR B[R]
23 (6] N R T AR AN R A 3 ) 28 SR Ak, ANl 3 .

o AFIRIT o RITEENR < fiifki TR - /N = HRTY

2000, —° I\Ff5 - KIZHk o= RELF
1800}
5 1600}
£ 1400t
Z 1200}
2 Looo}
800+
%\efeoo-
¥ 400} §
& 200} i
ODI :.I D.I m juns m m m D.I m jung m juny
@ F B e R 8 S ER m = m m m
g 4 & 4 & @
H i

K3 9 MR R TR LR (E A AR LA
Fig. 3 Monthly variation of the average NAIC at nine sample points

WA 3 i, B SR SRR BB 500 08 VR B 7 B Z i sh A KA, oy 7 A FE LI £ 55 T
W HE A AEITE 100 ~ 600 N /cm? [E4 45 FRa i 5. 9 ASREHL I 1788 P B 7E 7—10 AR FE A K F A,
PN R AR, X P RB AR S B, BT A0 TE JE M A A 7, Y H KON SRR Bh T s TR, B
BERSABLTCF, AW HBESEHS FEOE FHBER. BACRE, . AP FM 7S FIRER, I
/N, 5 KRR, W ah k.
33 AFEBESEMTHAETZESA

A 9 MREH R Rl AR BEVR 450, B 4 4 FR¥ER (B /D / G). FillE (C / F). Fr & (A /
H/E). & (1), 2 5MCEAR R A REE 2ROk 24 R EE S i, R B SERIE R, W 4 FioR.

700

a
a AV pEZE
600 | : ST 2k

500 |
400f 4
3

001  ipeesessmcl-c s s n
M-
200 -
&

100 }

Tl Tr i Tr o B
K4 RRIRETS S50 s TR H 2 {H
Fig. 4 The daily mean of NAIC in different community structures

TN 4 7, 4 FiREve 450 A4 1708 7P 29 B2 308.25 N/em®, R85 Y 6 B 7~k B H 4 (E B
K 366.22 N/cm®, RO TRHERITT &5, Fr i S dm RN 246.07 N/em®. iy 5 HIT HE 45 14 04 b 16 i

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

HeJEI(N-cm3)

o




156 IR R 22 24 (H AR ) 2021 4F

%éa%ff&jt X 4 BT T 220007, 433 p = 0.036(< 0.05), F& B [E BEVE 45 My 0 0 B IR I A
R R T — AR TR A R R IR AR, R 4 AL B S BT AS TRV R 5 R A B S IR
EZ/ NP H AR A, 45 5 LI 5.

550 - o FREEE
_.500} —— Tk

£ 450} /\ - ﬁﬁ
5;400 -

350 | //

Eaoof /“A / et \b/\/"“'
B 250 =1 \,_A_

200 +
150

0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00 +
10:00 |
11:00 ¢
13:00 -

14:00 -
15:00 -
16:00 -
17:00 }
18:00 -
19:00 -
20:00 -
21:00 -
22:00 -
23:00 -

| 1200}

Fisf 1]
Bl 5 ANRIBEK 45 F 24t ik B /N Y (H B A8 4k

Fig. 5 The mean daily variation of NAIC in different community structures

WE 5 FrR, BRAFEIN, ASRIREE S5 T 708 TR B AR S A R, 2T gy, g
J= 3:00 FF IR W L TE, TR 12:00 2247 I8 B 5 T GR FRAIR, 7E 19:00 £ R BIARE. 2GR E, 4
BEVE S50 10 78S IR BEAE — R P MR RR RO RCRAS, AR AR MR I 2, X nT Be S AW 6 & 1
FHAHE.

L ERE R, BEEH SR E FIRIEN LR RECHE > TR ~ Fvi > i, BRI RS

SERE OO0 B R B RS IR B2 (R S T B T AR SRR 25 5. TR E S TR R A MR B S TR

I TG 0 35 25 5, FE N RRUR T2 OB FAAE R AR A i, JF HLaT e A8 1 E B A B . A ) 32 5@ 2ok i
B IS RO AN P AR 2SR B T, BT LTRSS AT 1.5 m 5 B b () TS Uk BT R RO U R R A
TR ANTR], BETE PN EB B AR A 0 A R PO B AN 23 AR B MR — 38 2l 00 S S P et )2 T R R S
TR, KB B T U B RN, X rT e S MG A VR R RN 6. M52 R—, BT 2%
BARE X AT K, B St m, o s A8 R R H e R A 3.
34 FEBEEMAET AETEELA

it — 2R BB Uk B S A R VR AP B A DG R K O AN FE b I R AR P S A A A B R
HB{E Mg — 2 mIE (WE 6(a)), HIE 6(a) ATLIE 2] 7 2 0.0058, B85 1k BEFIAR A1 B 2 [H] I TG 5k
EHIEOC R . AR A B 5 A AR 00 B ok B B Y AR S R AU — P R RLA (WL 6(b)), HH B 6(D)
AL 7 2R 0.034 1, 40045 A8 B2 AR BE 4y, W UL A7 B vk B AR S RS AR P B 2 ) B R DG OG &R, RIVAR
P4 R g, RV S5 MRS, TS VR B A AR S REGERAIK. AR A K R AR S R B AR
PR YOG 22, Pk 3E ) B BTGB RUT Y 7:00 ~ 19:00 1B 7V B 1 S5 A1 A B et — 2B i 8 (L
E 6(c)), 2445 f B e B B4 i 18 v BB [ 5 78 22 4F 7:00 ~ 19:00 B, fH & 6(c) AT LAE F] 7 4 0.0829, 7]
L7 S -k B AR S R B AR W AT 6 A VE R Y 11 R BB S A 8 22 T 22 30 B i ) F A GG R

g5 ik, A RETE AR A S B IR T B A e (B S U TR AR S R E B
IR, RIRAR A BE 4 PF T, BB ok B (0 AR S MR i 7 i AR DA B (R AL R N, B0 s 1 DR I 3
P4, O A2 B, R R R R E R, RN R B AR P AR K
5—10 H FEA AR IR, A5 708 U B AR S R B G o 3



5 2 3 P 3C, S T 28 B AN (R R R VR P9 T T AR SRR R O A I R 157

~ 900

£ 800

S 700 y=87.251x+341.71

g ggg r?=0.005 8

=

§ 400

O V) R S . 3 ALY -

s 200

& 100 °

0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
AR B
() AT f B TR B SRR EA E [ &
&
W 300 % .90 0.489 1x+0.774 6
~ . 0. y=—0. x+0.
= 250 y=0.770 8x+1.383 9 = 030 0,082 9
W 200 r°=0.034 1 i1 090
v 1‘50 § 8'28 :
B g0a0L ORI L g
il i e - P S AL T v (030 % edtE CT ST TRt
Roml TR a3
& 0.500.550.600.650.700.750.80 0.85 0.90 0.95 1.00 050 0.550.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
ABEA ABEA
(b) B 1 i BE (R AR S5 RS ABEA FE ]9 &1 (c) 7:00~19:00 11 25 -V i A1 A8 57 22 5 A P B ol 0 1]

Kl 6 G i B S AR EA B ) 4]
Fig. 6  Regression diagram of annual NAIC and canopy density

35 FRARTRETRENZA

MR A RIBIESE, BE & A Sh 7KK, T8 A1 S5 X 52 1 1 7 A A BB e 221 v 1L 28 el PR 7K R
LA SR O 3, I AR IROK W E . N WA O 2D RS S K A (R R R A R,
By S5 FAR LA fer 263 C kil (RS0 3E) L /N3 B i (J0K) AR 128 SEHOUKAZ AR H G (RS
K) RIS BE R A i (JEoK) SR i B, A28 501 3 0 EA T LOBE O B . R 25 A ot 9 88 1 J3E 2R B
AN EIELAR HAZ fE, aniEl 7 B,

HEVE i 7 WiAEH (BK) = /N3 (EK)
ol | BRI e ARERIT (JEK) e KK (FK)

O O O O ©O O O O O O O O O O O O O O O O oo o o o
O 4 N M < 1D O~ 0 OO0 O 14 N M < 1IHh © I~ 00 OO0 O 1 N M
— e d d A A A —H = =+ &N N N N

i 2]

K7 AFEZK RS 8 7k iE H AL A
Fig. 7 Daily mean of the mean peak NAIC in different water systems

7 rf 4 AR Y H AR fE R SRR T, B Ao 46 b 19 670 B MR B2 7 4:00 H L T — S BERE S 40, HAVED
M 0:00 F] 10:00 Z 45 TR B —AUEAE, Z 5 ML B 558 19:00 Z247F /NG RT3 K%
E Hb 1) £ VR B 4 2SI H BB AT [, AniEL 8 .

H I 8 AT LAE B, 7E IS HEVA ISR 4 AN FF Ml 1] PR R 22 BEAR A /N, X i i PRAL 20 0l EA 7 o 35 M A
5, WIE A B 22 0. HUPALREE R 25 M0, 4 AU AT 2250 HT, 45 R R FEAE KA

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



158 IR R 22 224 (H AR R) 2021 4F

TKM AT, 2B F BT IR 225 (p < 0.05), RIVERAS XA Wy 1 7 BRI 19 B0 55—k i 52
Mg, A e T S B KR, AR | R R A A R A K 1 SRR A R RS

oAk 289.42
3501 28346 268.31 @Ak 284“25

il TG i 2
K8 RIFIKRAA s 5k H B (E
Fig. 8 Daily mean of the mean NAIC in different water systems

4 Ltk

41 MTAEENBHENZAAETERER

ST TR AS R RE B R 98 PR 2 00 B PR B 1Y) H AR E AR 2 2 d e ) BN RFF LG 17, 10:00 ~
12:00 ZERFRC 1 MR BB, 3] 15:00 T R PARE S50 48 K MG S5 ARG 25 R 250, BB PR — RN
SO B — N0, WA 7 IRAMEAE R 2. mis S50 e b T v Ll R AR AR 1) % B0 6 B vk
e WA HH BRAE 1 R 5:00 ~ 6:00, fIRIE(E H BEZE 4 19 12:00 ~ 13:00, 1 R H B 1A, 76 A AR
b L, RN RS T VE N B T BETE T—10 H AR R KO ELUE sh R B A K, Wi E R Fe K Vb i
REILEATI S A TRt R, B BEN A B FIRER RS TH . L0, 2% s
SRR AR R T R i = BRI RS O B L B A% B R ARG
HH, RE AR BB VR 0 21 AR fb e 25 B IR T () R [R] I A7 7E — S8 25 52
42 MW AEHENHBENRBTRENZME R
421 A[FRER S5 Y52

ANV B I 25 A R R 4 67 88 1 H B AR (B 3P /e 2 M 25 57, BEVE 25 A B A 2%, S T A8 S Pk
AN BEE A S B PR R KB > Il ~ v > FRlE R, BREPEREE S T2 A1E
AR R G s T3 R AN, A58 245 5 5 5k 1 26 P Xy A K2 6 Fmi it 4 b s <5 B iR B F
AR
4.2.2  N[RIRET AR A BE 05 0

B T B RVAR A B 22 (8] 9 JC B B AH JE G R, X 5 2R 4 PH A5 28 b st IR vl oy R 2 b 1 F 9 485 2R
B, B TR AR S R BCS AR P E 2 R) S A DG OG FR, BV A B A, REVE SRR, R TR
(75 S 2R BUBAR. TEAEY PR R K 5—10 A K HA ARV 7:00 ~ 19:00 [, HEYIHR A FE 5 67
TR AR S R B A O B
4.2.3  HIKRIIF M

A KRR 2T, 28 0B PRI IO .25 57 S A/ PR 6 8 Mk B A9 28 S 2 sl
AR, TR W58t B, shZS KXt B 88 1 e 4 A 52 iz 3z K S K, K O ol = 4 /N Y 1R
LT 97 S TR R S AR DN

25 LTIk, R 02 AR AL 5 A A 2T BEIE TP L SRR G A P R A KA SRE R R
AHOG . ) B B i 235 0 SIS DAY T A B Vi B A 2 T R W S s ), O HL R B i s e £ S Y



5 2 3 P 3C, S T 28 B AN (R R R VR P9 T T AR SRR R O A I R 159

AR S AT A A 2 [ 3 A b Sy

7R SCE OKG FE v A RIVATS D J3E 5 970 e J3E I LA e R M E AT AP 0 A, Sl T T i 25 8 S
IR T BB AT SER MR, BIFTEEE R AT Ja IR SR e R PR A B i ] A3 SR B 22 TRl
Il THT R SR N T A AR SRl S 4

(& £ X #®]

(1]  RemmE, shoose, B, % SR OE TH AR R E T (], P E AT BEER5, 2011, 21(3): 184-187.

[2] LINHF,LIN J M. Generation and determination of negative air ions [J]. Journal of Analysis & Testing, 2017, 1(1): 1-6.

[3]  skm4, Wi, ¥ BOAH FKRESSURRENCRIAR (J]. R R34, 2011, 31(4): 114-118.

[4] JIANG S, MA A, RAMACHANDRAN S. Negative air ions and their effects on human health and air quality improvement [J].
International Journal of Molecular Sciences, 2018, 19(10): 2966.

(5] sidk, BAE, BEEEAK, 25 JLsti L6 (50 B IR H R ST [T, Mol S5, 2016(2): 110-115.

[6] suEm, 3, RER. 2O TERNNETR [C]//AbRg R TIE% S, S TmIAEHEY 2150 Rk AR T &0 304, dbst: HEY4R
SEWEFERE, 2005: 373-379.

[7] ZHAO Y, SHI C, XU D, et al. Variations in negative air ion concentrations associated with different vegetation types and influencing
factors in Chongli District [J]. Forest Research, 2018, 31(3): 127-135.

[8] LIUJ T. Determination of ASA hydrolysis [J]. Journal of Analysis & Testing, 2017, 1(1): 6.

[9]  i&SIM, SN, ST SR TR 75— LI AR VC SRR A B A [T]. A4, 2010, 29(9): 1881-1886.

[10]  wmEA, 75858, b, RERKS OB THAOER [J). Bl k2 240 (B 4% 22R), 2006, 30(5): 107-111.

[11]  JOVANIC B R, JOVANIC S B. The effect of high concentration of negative ions in the air on the chlorophyll content in plant leaves
[J]. Water Air & Soil Pollution, 2001, 129(1/4): 259-265.

[12] WANG Y, NI Z, WU D, et al. Factors influencing the concentration of negative air ions during the year in forests and urban green
spaces of the Dapeng Peninsula in Shenzhen, China [J]. Journal of Forestry Research, 2020, 31(6): 1-11.

[13]  ZW. fEET. PM2.53 kR PAPG 22 AKX B X Ll [I]. R 0I% 5 R, 2016, 22: 178.

[14] b, BREfl, mvy, 2. g0 R PRI SR RIER MM [T, IRBRIHE SR, 2016, 24: 274-275.

[15] LING X, JAYARATNE R, MORAWSKA L. Air ion concentrations in various urban outdoor environments [J]. Atmospheric
Environment, 2010, 44(18): 2186-2193.

[16]  F7%, A, MIEL. RRFEH I EE OB FRE D AE RSB FIKR [J]. B S Ml 445, 2012(2): 38-40.

[17]  wasm, skE o, SRR, WHE. ARMIREIP 2S00 TR L SR TIIE R [J]. AR, 2017, 26(8): 1375-1383.

[18]  YAN X, WANG H, HOU Z, et al. Spatial analysis of the ecological effects of negative air ions in urban vegetated areas: A case study
in Maiji, China [J]. Urban Forestry & Urban Greening, 2015, 14(3): 636-645.

[19] LEE K N, SEO Y T, KIM Y K, et al. Detecting ions in air using a nanofield-effect transistor (nanoFET) [J]. Microelectronic
Engineering, 2016, 158: 75-79.

[20]  Z=3k, AL, XKD, % FASAETHIERE [T, BUAREARL, 2017(12): 30-31.

[21] AMIT K T, BIKESH K N, ANUSHREE M, et al. The effect of negative air ion exposure on Escherichia coli and Pseudomonas
fluorescens [J]. Environmental Letters, 2008, 43(7): 694-699.

[(22] TR, Ty, SRS SR FhAE R S G FACT IR [T, s B, 2004, 2(2): 49-52.

(23] &SI, FEAN, BOERE, 4. dbst BUAKDL e AR PR A B2 08 Tk BU AR 2 170, dbsthhll R 4R, 2011, 33(2): 59-64.

[24]  RgF, fR4Ede, SR HZT, %l E R YRR A R T R AURE T [T]. TR RS S, 2015, 29(3): 181-187.

[25] &, Axb4r, S, 25 RERFbK G X 25 S 008 iR ORI [T]. WL AR 3544, 2011, 28(2): 200-206.

[26] KONDRASHOVE M N, GRIGORENKO E V, TIKHONOV A V, et al. The primary physico-chemical mechanism for the beneficial
biological/medical effects of negative air ions [J]. IEEE Transactions on Plasma Science, 2000, 28(1): 230-237.

[27] RICHARDSON G, HARWOOD D J, EICK S A, et al. Reduction of fine airborne particulates (PM, ;) in a small city centre office, by
altering electrostatic forces [J]. Science of the Total Environment, 2001, 269(1): 145-155.

[28]  BEmE, ZH7IE. WMHTELHER A S TS ECARA [J]. RSz, 2011(4): 128-129.

[29]  xIzmME, B, skar, & KRGS BV 0925 S 008 T (0], bl RHE K 223], 2003, 23(1): 90-93.

[30] WU R, ZHENG J, SUN Y, et al. Research on generation of negative air Ions by plants and stomatal characteristics under pulsed
electrical field stimulation [J]. International Journal of Agriculture and Biology, 2017, 19(5): 1235-1245.

[(31] &%, @raiil, MU, & RIEASCR S SABE T IO RILR (1], Wik bissR), 2006(1): 103-108.

[32] A, FMILHH. KT R B THE S KM FRETT [C/) hES G4, B2ra P AR SRS, dunt: SR ML, 2010: 155-

162.
(33]  #hpelt. 8L S oAU BT R R SE (D], Kb WIREITHE A, 2005.
[(34]  REM, T, WBUE, 55 ANMBITGIL A E RS S AT SBR [I]. B (A RRER), 2007(12): 2153-2157.

[35]  RARBH, ZW4E, ZEBett. WlHPRGEHAR A BEXT 2 S G8 FUE . STROE (], shEEM, 2012, 28(9): 72-77.
[36]  FEk, &5, MIEZ. RERFEHTEES OB FIRE D AFER L SRR TRER [J]. SliAs S M4, 2012, 25(2): 38-40.

(RERE: K R

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



