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Abstract; To explore the characteristics and influencing factors of the surface negative air ion concentration ( NAIC) of

urban remnant mountains ( URMs) in karst areas, 22 URMs in the built-up area of Guiyang were taken as the research
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objects, and the spatial pattern characteristics of the surface NAIC of URMs were analyzed through the method of sample
plot survey. In addition, we used one-way ANOVA, Pearson correlation, and multiple linear regression to analyze the
effects of mountain size, mountain patch characteristics, average mountain vegetation cover, plant species diversity, plant
community volumetric biomass, surface radiation, air temperature, humidity, human disturbance, near-infrared radiation,
short wave near-infrared radiation and urban landscape pattern around URMs on the surface NAIC. The results showed that .
(1) the order from high to low of surface NAIC of URMs of different sizes was medium URMs, small URMs, and large
URMs. There was a two-level pattern in which the surface NAIC of URMs on the eastern and northern slope direction was
larger than the western and southern slope, but slope position of same slope direction had no significant relationship with the
surface NAIC of URMs. (2) The surface NAIC of URMs were highly significantly negatively correlated with the mountain
surface temperature and significantly positively correlated with the mountain surface air humidity. The effect of plant
community volume biomass on the surface NAIC of URMs was greater than other influencing factors and was most significant
in small URMs. Plant species diversity had a weak effect on the surface NAIC of URMs, with the Margalef index having the
greatest effect. (3) The surface NAIC of large URMs had a correlation with human disturbance, average elevation,
landscape shape index and surface radiation of URMs. Human disturbance, slope difference and surface radiation of URMs
had a significant influence on the surface NAIC of medium URMs. However, patch characteristics of URMs had no
significant relationship with the surface NAIC of small URMs. (4) The influence range of the surrounding environment on
the surface NAIC of large URMs was 300 m, while for medium URMs and small URMs was 500 m. Watershed-related
indicators in the surrounding environment had the greatest influence on the surface NAIC of large URMs and medium
URMs, and indicators related to URMs in the surrounding environment had the greatest influence on the surface NAIC of
small URMs. Investigating the influence of the external and internal environment on the surface NAIC of URMs in karst
areas is conducive to enriching the study of negative air ion in karst areas and providing a scientific reference for ecological

recreation and mountain tourism planning.

Key Words: urban remnant mountain; negative air ion concentration; influence factor; Guiyang City
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Table 1 Cluster analysis of urban remnant mountains (URMs) in the central urban area of Guiyang

T A LA BESR L hm? = IR T S LA SR T 8 L L A di b/ %
URMs area Type Urban remnant mountain Proportion
<3 ZNIVBITEEN 195 37.00
3—10 LRBIURITEEN 221 41.94
>10 KA A 111 21.06
A1 Total 527 100.00
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Table 2 The plot characteristics of each sample URM

AT A 1L AR 2 ITEZNTip A LA A it A & 7 T
URM number URM area URM type North East South West Total
YY1 11.23 KA 2 3 3 3 11
YY2 10.13 KB A 3 3 3 3 12
YY3 11.61 KA 3 1 3 2 9
HX1 17.4 KB A 3 3 3 1 10
NM1 13.67 KA 3 1 3 2 9
NM2 14.01 KANLA 3 0 3 3 9
NM3 10.19 KA A 3 3 2 3 11
GSH1 10.52 KA 0 2 2 2 6
wD2 4.05 LEEUTIIEEN 3 3 3 3 12
WD4 4.98 LEEIUTIIEEN 3 3 3 3 12
BY2 5.87 LEETIIEEN 3 3 3 3 12
HX2 8.03 LEEITIIEEN 3 2 3 2 10
HX3 4.99 LEEUTIIEEN 3 2 3 3 11
NM4 5.72 LEETIIEEN 2 3 3 3 11
YY4 4.07 LEETIIEEN 3 3 3 2 11
BY1 1.86 ANELLL A 2 2 2 2 8
BY3 1.46 VNNITEEN 2 2 2 2 8
WD1 2.57 AN R 2 1 2 2 7
WD3 1.32 /NENL R 2 2 2 2 8
GSH2 2.72 ANELIL A 2 1 2 2 7
NM5 1.85 ANENL A 2 0 2 2 6
HX4 2.89 ANEL LA 2 2 2 2 8
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Fig.2 Sample URM plot setting of plant species diversity
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Table 3 Human interference to URMs caused by each landscape type of URMs

SO AR PR
Landscape type Impact Interference factor
B/ 17 3t 29 JH 1 BAESR AT A L A BB v S b el i, o 48 7 35t 0.25
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Fig.3 The surface negative air ion concentration (NAIC) of URMs and its spatial pattern characteristics
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Fig.4 Correlation between the surface NAIC of URM and its temperature
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Fig.5 Correlation between the surface NAIC of URM and its humidity
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Table 4 Correlation between the surface NAIC of URM and its plant species diversity

T AL AR FAl Simpson 844 ( D) Shannon-Wiener 6% ( H') Margalef 540 (R) Pielou T84 (Jh)
URM Type Simpson index Shannon-Wiener index Margalef index Pielou index
YY1 KAk -0.131 -0.045 0.212 -0.322
YY2 KA 0.058 0.336 0.452 0.107
YY3 KAENLE 0.354 0.283 0.727" 0.176
NMI1 KA 0.263 0.290 0.163 0.212
HX1 KA A -0.649 -0.644" -0.618 -0.676
GSHI KANLA 0.408 0.364 0.224 0.408
NM2 KA A 0.444 0.634 0.806 " 0.322
NM3 KAk 0.696 " 0.723* 0.674" 0.353
wD2 LEEATIITEN -0.425 -0.499 -0.421 -0.485
WD4 LRBIURITERN 0.539 0.531 0.455 0.568
BY2 LEETIITEN 0.425 0.578 0.635" 0.494
HX2 LRETIITYN 0.582 0.636" 0.573 0.517
HX3 LEEATIITEN 0.142 0.260 0.361 0.177
NM4 LEETTITEN 0.292 0.175 -0.268 0.384
YY4 LEEATIITEN 0.264 0.190 0.458 0.295
BY1 FNLLITIEEN 0.579 0.646 0.662 0.478
BY3 /NELL A 0.648 0.596 0.276 0.643
WDI /NI R -0.249 -0.511 -0.405 -0.269
WD3 VNIUBITEEN -0.398 -0.348 -0.273 -0.463
GSH2 /NI R 0.501 0.642 0.777" 0.281
NM5 VNIUBITEEN -0.401 -0.423 0.014 -0.717
HX4 /N R -0.657 -0.690 0.210 0.415

# 7E 0.05 AKF(ZUI) b 82 AHIE; # + FE 0.01 K- CRUI) |- i 2 AHC

Syt — AR F I T A LA T 4 A7 B MR S AR TR RS IR T S8 A7 L (A AR P o 22 R f o 7 6 A
Vi Fp 2 e A S A R B IR B AT R LU A A, 25 SRR B (1B 6) , A P Bl 2 At ) L (R 3 1T 25 X
BB TR P P S O R | A USSR T S8 A7 L A e T 2 R0 B IR 2 BRI R R R R —
255 FERFMA R rP A LK T Shannon-Wiener F8 806 LA e 11 25 670 B 14k B ik d R 76 /NS LR
Margalef #5506 IR F T2 S8 TR EE DTk IR K . 2550k E , KA T 18 A7 LR 2 1w 2 R 60 B8 PR 8 2 A
W) 22 RIS W B K, R P Z2 R Margalef $8 B06H 3R 7 38 47 1L A9 T 23 A3 5 8 T IR B 5% 1 i B 522, Pielou
REGE W iR/
3.3.2  HEYIHETE R P k1 L AR T s R B TR R

I A L AR 3R T 255 A0 B VR R AR A B AR R AR W e I it R B AR VR g /N > SRR 1L Ak > v
RUA  (HIFAS R B AT LR A P A o R B A i 5 3R T 28 R B TR B 3 A AP LA R B, 40 N3
WD3 Fl GSH2 i3RI 25 S B VR B 5 45 H AR A T R R AR 0 A 400 & 2 BE L4303 R 0.022,0.036 A
0.063 (&l 7), ZICMkRIAZER R, TS A7 L0 AR R Y B R B Wy 5 L T s R 00 8 Tk LA
JE 2 AR AR LR 2 RIS R A B 22 7 (] 8)
3.4 RIS AF (LR BESRRAE X H 2 2 R0 IR A5

& 5 FT AT, AN [RIBUASEIAN T 350 A7 L 44 3 1T 119 22 /0 00 88 7 VA 3 X BRF R AR ik i i 22 S B g, JHG v O 1 Ly 4k 32
S R BESURFIEFE bR fe 22, /NS LR 3R 1 2 00 B8 -k B A 2 LM S el 3 T st A7 LU AR BE SRR AR 4
HR G LA 2 B L A BRI T RS- A4 3 R Ly RSP XA e 7 5 S 45 L R 3 1 25 A6 I R G W S R L
N R T WX R 7 LA 3R 1 2 A0 B8 vk B 34 I 3 T TS ), A DG R B3 3K - 0.727 F1-0.760 5 F- 3184k
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Correlation between the surface NAIC of URM

and its plant community volume biomass
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Fig.7 Correlation between the surface NAIC of URM and its plant community volume biomass ( R?)
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Fig.8 Linear regression relationship between the surface NAIC of URMs and its plant community volume biomass

SRR i s S T 2 B U IE O R (R=-0.752) 5 LA B 22 5 v 0 44 3 1 25 <6 B T ik
FEA 2 IEAH DG (R=0.995,P<0.01) 5 LLAARBEHRIE AR T8 £ 5 I 1144 3 1 25 /<0 B —F Vi B 228 A K i 3 1E A
K(R=0.916, P<0.01), 5P R [ fAZs SR 1H 1 88 W R AR AUAH X (R=-0.829) . NIR J SWIRI 5K
LAz SR B S U B B R G AH DG R B0 - 0.831 F1-0.855, /N L AAH AR B R

http : //www.ecologica.cn



6268 xR 43 4

x5 EHEFLEBSESLERATSOEFIRERXE
Table 5 Correlation between the surface NAIC of URMs and its patch characteristics

1179/ 112 O 1 S (VS - [1 £ S CN (1178 7 O (1= RN T £ e S oA £4 YERlIEAN

ﬁﬁfﬁfﬂﬁﬂ THREE MR MIE N9E B BIEEC WWE BEE WA MEN1 M2

’ HDURM AEURM  HURM  SDURM  ASURM ILSIURM PAURM VCURM  NIR SWIRI SWIR2
FIA Large URMs -0.727*  -0.752%  -0.037 0209  -0.132  0916** 0425  -0.244 -0.831* -0.855**  -0.684
LA Medium URMs -0.760 *  -0.268 0.598  0.995** 0.66  -0.829*  0.037 0.681 0.386 -0.349 -0.652
/NEUIA Small URMs -0.179  -0.562  0.228 0.251 0.201 0.194 0.293 0.057 -0.294  -0.542 -0.644

T *7E 0.05 AR b RBZEAR, 78 0.01 KF (UM - 5 E A HDURM; 1A AR T4 Human disturbance of urban remnant mountains; AEURM ;
I AF3K Average elevation of urban remnant mountains ; HURM ; LA Height of urban remnant mountains ; SDURM : L1135 & 2% Slope difference of urban remnant
mountains ; ASURM ; LLHAE-453 i Average slope of urban remnant mountains ; LSTURM ; ILHABEHEIRFE$X Landscape Shape Index of urban remnant mountains ; PAURM; 11|
IRBEER AL Patch area of urban remnant mountains; VCURM ; LU 1AH # % 35 Vegetation coverage of urban remnant mountains ; NIR ; 3 £1 SN 5 Near infrared radiation;;
SWIRL: S AMFST 1 Short wave infrared radiation 1;SWIR2.: 5 I 2T SMiidf 2 Short wave infrared radiation 2

3.5 Sl EAE LIRS I 28 O TR Y R EGE R N R

R PRTEAN ) MU L A T 28 A0 B 1 W BE 2 2 A 3R 5 A5 5 i PR A D 1 A L A T 28 B
TURPE N AR, BEAT 20 B2 AT . SRR (3R 6) , AN R HUBEIR T 38 A LR 3 i 2= <9 B 1k
JEZ PR PR 22 S ., RANL AR SRR | IR BRESIEARSE B A W RE T R BV W) i S5 5 R
T 23 AT B TR BE LS B, P LA BEHURRSE i 5 2 R TRk BE UL B e (R = 0.813) 5 R AL LAY
R  Margalef 1580 AEYIHER A B AE W B L2 AR B 92 55 3 T 25 SR 88 IR BE UL 5, b bl 5
B e B9 LAY 22 (R =0.988 ) 5 /NN LIRS I 23 57 8 1k J3E -5 SR TR EE W JEE | Simpson T8 AL A1
TERBUEY R A BRI R R A RER =0.714,

®6 HHEFLUAEMNEZRSLERAESAEFRESTESLMEDIERTRE

Table 6 Multifactor linear stepwise regression equation between the surface NAIC of URMs and its influence factors

1A Al EATs s A m =P R
URMs type Influence factors Multiple linear stepwise regression equation
pNETTIEEN MREE(T) WP (RH) MY ZHEMARE(R.D H' |
e - Y=-30.541T+2544.645 0.406

Large URMs Jh) BEEEBUEYR (PCVB)

I, 7 38 77 1L 4 45 4iF (HDURM , AEURM , HURM ,

SDURM, ASURM, LSIURM, PAURM, VCURM, Y=636.858LSIURM+738.862 0.813

NIR .SWNIR1 .SWNIR2)

iR HE Y=11.781PCVB+1242.532 0.490
LEEITITEEN TR (T) VB (RH) JEYIZFEEFEEC(R.D H' |

e ) Y=-18.151T+77.607R+3.419PCVB+1858.316 0.326

Medium URMs Jh) BEEBRBUEY R (PCVB) ?

I T 38 A7 1L AR 42 4iF ( HDURM , AEURM , HURM ,

SDURM, ASURM, LSIURM, PAURM, VCURM, Y=32.729SDURM+1106.393 0.988

NIR .SWNIR1 ,SWNIR2)

TS / /
JINE L 4 TR (T) ¥ (RH) WM ZFEMEFSE (R .D H'. Y =50.436D+6.274RH + 1.367PCVB - 65. 3687 + 0714
Small URMs Jh) BEERBUEY E (PCVB) 2923.182 :

I T 38 A7 L AR 45 AE ( HDURM , AEURM , HURM |

SDURM, ASURM, LSIURM, PAURM, VCURM, / /

NIR .SWNIR1 .SWNIR2)

AR %E / /

T: G ¥ Temperature; RH: ¥ J¥ Relative humidity; R ; Margalef 5% Margalef index; D Simpson T8 %k Simpson index; H'; Shannon-Wiener EiR A
Shannon-Wiener index ; Jh ; Pielou $§ %X Pielou index
3.6 IkTEAE LA SR G2 i XSO Sy e LA T 25 A R TR BE ) 5
3.6.1  JEII G DX SR R Xof Y T 35 A L A AR S T 2 B B Tk B R R
(19 L1 R BLO T 11 B3 5008 TR S T BEOR RS B0, FLAE 1000 m 0
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Fig.9 Correlation between the surface NAIC of URMs and its landscape patterns around buffer zones within 1000 m
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R BRI T 3 A L AR R T 25 A VA A R B T 5 K S B 2 B TR TE 800—1000 m 1192 e
DCRUEE o R AN 1L A i 2 S0 8 IR BE A B, st rh LT 38 A LA TN 5, K BUBREBR 25 FE A 0—1000 m
PR 45 e 1 23 A0 B R A 3 TE A 56 7 300 m I HH BRIGAE ; el 15 P BE R S B 3ol v 18 77 L LA R e
JE KT AR RS T 38 A LA T BRA xR i 2 A7 8 1k 49 R L AR () RUBE AN 5 /N Rl T 3 47 L 4
Z2 X 100—500 m A A8 H B T8 A7 LLVAAR DGR B2 400 m PA S b B 563 TR AR HG 3R v 25 A4 s ik BE A
TSR LB o R TE I AR G R

X LA R T 25 A B kA R TR S b X

HICIHF AT 2 O FA AT (1 10) B0 23
ST L PRI S0 T AT DOHIE B 100 g 25 o7 — Jomuns

BB LA S, KSR A b i EEE 5 el Bk

LR Jod ot 26 T 2 2 60 189 - HE S 1) SR BE A0 22 U ﬁg“ég 2 o5

ALIRZS 5 m f B 2 A9 RUEE R 100 m (R* =0.239) ; H I §§§§ z:

SRS (L X LA Rt T T EXE S

T HE R 4 SO0 R LU 2 1,900 m T S 24 |
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ER (R =0.650) ABINKIE IR ORIIA 5 E o i
FLRRT 2 O TR R W ] 0 Y [ Dy 0—500 m, LE SR X BERS Buffer distancelm

500 m E?ﬁﬁ%%ﬁﬂ‘lﬁj(}?:: 0'3232 o MG AE L 10 HHiEFELE 1000 m BEHXBASNE/S LERE
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FEl >l 0—500 m , /NS LA Z 5200 Ll 0—500 m 1000 m
3.6.2  JEJ1SE b IX S WUAR SRy X 4R T a8 A L AR R A
TR TR E YR

H P 11 FT LA R 3T 357 L AN )38 7 o 8 2 A0 ) 1R B 52 % i DX SR WA Jmy S R P A P 2 5, 2
PP DX PN R R KR T g A LA IR P SR AR DGR B LA Je R s R S YR BE A B R
TK B DCFE BRI b A LA [R]3 007 28 S B A e 22 IE T I BF A DG HR A 5 /N L A L To A 25 < 8
FIRERAA KR,

KU LA [R]85 57 25 S A0 B 1R B A7 S 39 5% e DX s WS JRy st Ml 119 28 ) RUBE 45 A7 25 5% 1000 m 2% i IX R
JE bR B e B 55 1L A 23 SO0 R TR B AR SR KA DG 5 LU A 23 A 07 8 MR B2 5 R b B B %% B2 7E 800 m
G X RUBE S de ROE AR G 5 LI TOUAL 23 S 60 8 71k S5 7K S BEB 2% 5 7 1000 m G b X RUBE b Je ROAH ek

rhORY LA LLBAD | LU A 23 S0 B VR 5 92 o DX B A Sy R 7E 0—1000 m REE i [ 34 A I 35 5 il
Horp AR AL, 700 m 22 o XK B AR 5 HE T 2 U0 8 1k B 42 8 IEAH G (R =0.549, P<0.01) 5 7E LU R
A, 5 200 m 22 DX PN K SCBE R E S SR T A AR5 R R R R IEAR DG OE AR (R=0.504, P<0.01) 5 LI Tk
28 A B FIRBERR 100 m ZEh X RUEEAD , A RUBE [ 5 98 o DXt i b RS 2 8 R K Sl R phe % 8 1 52 W 38 A
KKF,Hr 300 m Ab a5 FH O BEHR 235 B2 0T 1L A 11 28 R0 B IR B A e KA VR

ANBY LAy R 2 A0 R P A2 J] i G ol IX SR AR SR R RS iR A5/ LLUBEIARANL 5 700 m 22 iy DRI b X B
B FEAR DG 5 LD TiAb 23 S 67 B8 YR FE LS 500—600 m PR T 35 A7 LR BEH 25 B S 900 m P B b T AR A AH G O¢
FHAR R B G W ARG, Forr, 500 m 22 i X A 3 a8 7 LLAR BRE B 285 B X A B R IEAH DG DG 3R, 900 m 2%
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