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[AHE] EHLEEEWPUIREK 4 B WM A1 & R AT d B8l L, X R T & 50 o ) 3R 5%
FFIKS SO, NOx TSP & fit . &5 R 4 8, LA FLR 1k 18 3% i3 A0 B S Al e PR O 2 2 3 4 B ) X B R
BRI H B (18.1253 ind-hm™2), L EXEMN N 1.00%, HEMPHEBRER LK KK TSP &
ft#(0.491 8 mg-m %) KA BB L REHARMRETHERE (X 43.59% ), LR B oy 5 5 s /b
(0.453 9 ind-hm™2), GXTERFATLL, KA MEFE TS 28.12%, TSP & HEBEAE 86.42% ; P/ NE R G ET
MEFLEEEH SR ENELEER(11.34 %) MG P BEF K 5(2.7511 ind- hm ) HE K, 53t
REOA L TR AR ER 46.62%; B EES A REHBEMELEERMN 6.13%, FHBEBEELRE
IR (6.8700 ind-hm™2), LB HE EE K H K(0.8443 hm-hm ™ 2), HEW P HFHEMAE TSP A
NOx & 45| o Xt B8 S AR 0 21.47% .5.08% 71 9.06 % . AT W, 7E 38k i S WL P SR B He -1 T AU K VB
TR AR HORRAR, M ILAT R S5 e b AV T ROR .
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Relationship between urban green-land landscape patterns and air pollution in the central district of Yichang
city. SHAO Tianyi', ZHOU Zhixiang', WANG Pengcheng', TANG Wanpeng?, LIU Xuequan®?, HU Xingyi’
('Huazhong Agricultural University, Wuhan 430070, China;2Hubei Forestry Academy, Wuhan 430079,
China).-Chin . J. Appl. Ecol .,2004,15(4):691~696.

In this paper, four types of landscape structures and their green-land landscape patterns, including the landscapes
of dominant green-land patch pattern, even green-land patch pattern, dominant wooded corridor pattern and
building or concrete covering pattern (control) in the central district of Yichang city in Hubei Province, were an-
alyzed respectively on the basis of landscape ecological theory. The atmospheric noise and the contents of SO,
NOx and total suspension particle (TSP) of the landscapes were monitored respectively by comparative method.
The results showed that the landscape of building or concrete covering pattern (control) was mostly composed of
woodless corridors and building or concrete covering patches with the tiptop green-land fragmentation index
(18.125 3 ind*hm %) and only had 1.00% green-land coverage, which had a relatively higher atmospheric noise
and the highest TSP content in the landscape. The landscape of dominant green-land patch pattern had the high-
est green-land coverage (up to 43.59% ) dominated by great green-land patches and the least fragmentation in-
dex (0.453 9 ind-hm™2), in which, the atmospheric noise weakened by 28.12% and the TSP content reduced
significantly by 86.42 %, comparing to the control. The landscape of even green-land patch pattern had the rela-
tively lower green-land coverage (11.34% ) and fragmentation index (2.751 1 ind-hm™ %), which was mainly
composed of the middle or small green-land patches and wooded corridors with a regular distribution. In the land-
scape, the TSP content reduced obviously by 46.62% of the control, while the effect of dust retention was only
53.95% of that in the landscape of dominant green-land patch pattern. In the landscape of dominant wooded cor-
ridor pattern, which was a traffic center and turned into a main pollution resource in the city, there were a rela-
tively higher green-land fragmentation index (6.870 0 ind-hm™2) and the highest wooded corridor density
(0.844 3 hm-hm~2) with only 6.13% green-land coverage, and the atmospheric noise and the TSP and NOx
content increased by 21.47%, 5.08% and 9.06 %, respectively, comparing to control. It was obvious that the
greater the average area of the green-land patch and the lower the fragmentation index of green-land patches, the
more effective the green-land on purifying air pollution.

Key words Urban green-land system, Landscape structure, Spatial pattern, Environmental monitoring, Air
pollution.
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P Sy g Bt R T 4R 2 2 (81 S0 A & BR A R R ALK 948
fRUL 1] (B2 44 Lk, Xd 4T R M A RS 2R BT R
TSR T R /N R b 3t /N SR R 0 & B A2, B
B Z 2R H RO A AR R S BRI 38 AR MBI S AR
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F&R, ANTHRAOFEMEN S HEXANIR, A
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2 BRtmEF*

2.1 BRI SER

Bt S RaEMIEEEET. ZH A TFHIEEEH. K
VLTGRO0, ALK A 46.18 km?, BB A T RFE K
TR EEF AKX S AR, ERLAN T 49,42 7 AT 1999
FEBREXFHDEH 1 644.6 hm?, FH & 35.61%, AHL
FABRHEH 9.06 m?, FHIE LY REX 91.4%.2000 FH
EWRX AR F SO, EHHHEN 0.024 mg-m ™, NO,
FEHHEN0.020 mg'm L, BRI EZHRFERXIRAE R
FRHE(GB3095-82) ; M B iE BUR Y (TSP) H ¥{E 40.243 mg-
m7 3, B ER RS AR 2 RARHE 0.12 4%, X AR
BRRRSRERREESATIRFER FEEF TR
EROHMEFEERA, ARERA =R EEWERE & L8
RIWKE EELAFEARMKSE, BEEW R,
HHEH 398.00 he?, HP G S A 50.49 hio?, BHE %
£H12.69%.
2.2 BrRFE
2.2 1 ARIFRB RGNS RS THAREE &
HE 0l 3O X Se st B 2 B b, i R R A R
FHEGEHRRERLE RRYESERE)ER, HEE
HRME RERA— B E T, AR W 4 FRR
R, DRERE /KRR, i S EAEK, LK HE B R
SREG )RR R, S S HAE K, KR 5544
BEIE R A4 A0 3)REE R R R, G B EREN, HAE K
JBRIE & R 4) X R R R, R R 5 R0 R, A
B MRS Y.

EWAEETHORXE RN TEE ML, &
AEMIEE R AR AR ERELEMER HXNHEE
T O X BT o, R O ) KR R4 . 1) G
P (BE/DEKID ) BAMKRTER DFEFILER  HXE
LEREE KBRENRUERFEESFLT 1:500 25T
FOBXEEEEHREET P ORME RS GE, RAKR
B %R TR E R R fe 3 i s B AL

EF FRESFHRES 4 HRREREHF TR T E A/
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2.2.2 FRIEMBRFDEBRIFREFHRM S M E4
MENHERL, AR AR EREENEEEHER
f 5 S ERAE, M AeRa AEKEM KR L,
HIE A ERBERY 10m L E)#fr K5 3900 MY £
£FEQ001 49 HI18HEI A 22 H)RMTREWMEKRMWH
KT HEW, R 9:00~17:00 £ 7 /N — K 43 5l g 7=
(ND-10 B # TR E, BKR S s ME—RRS R+
SR 100 808, ASHER Lo = 7 25104,
o Ta] B A Ta] ¢ B WRES (H, N Fi00 A R A {H L, 0 R0 Rk
BEZRERXTF 14:00~15:00 4 51R A KZL B EHER
SO, NOx BB KS, SO, & i (F BRI — th8%
BB ERS EEEE) RS NOx EREGEMEZ Ko X
JEIE 31T 4 FERE RB R KA, BRT 4 13:00~ 16:
00 EX CH-150C B! TSP i i REBH KPR EEFTRY
(TSP) & TR 2 8 2 120 1L b3 s 3R 300 577 H &Y 0 4 75 B
¥R 1.5 m . LA S A B A T H B4 i 4 SO
[ERSIT R E R
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3.1 N[ LA R SR LA

MaFFIY EEBREE LD, BRERR
I SEREK, 3£ 55.596 6 hm?, A& 3 f R WA
EFRHIAE 33.00~39.00 hm? 2 [&] ;{6 g1 T HEBe 5%
WER BRFHEmBENLEERERRRRK, &
41 527.40 m?, BES ¥ R 500 0 BE B F- ¥ AL &/
(15 389.31 m?) . Forf7, B 51 HH 5 BEH T B LA X R 4%
FRE K, 3% 36.39 hm?, & 3 Fa WA A
BB TE 24.00~30.00 hm? Z (8] ; T 4LE B 5
T PR JER 8 45 S 5 AR /N R (2 160.00 m?), E & 3
T SR £ ¥ 18 720.00~ 18 960.00 m? Z 6], {HTG
FUEEXRHTLHEHRZEZRER K (2 160.00 ~
4710.00 m*2Z[@). AT R, 4 FRWEDT L S E@HR,
BRI E R TG E AR ES AR RN
g, (BRI EEEZ RERKR, BN RERAEL
BMEESE 43.59%, HRA3IHEMMEILESE
WK A TSR 11.34%, BEKF 6.13%, X HE
¥R 1.00%, FHFRIAE G FOM MK /R AE
R

ERAEFRWA (R 1), FHREHRER Y
232 946.53 m?, KB FHH AR R T 3 fiig
FER, IEBT 29 118.31 m?, S FHI R FW
9.08 1%, B # A 187.38 4%, M BHK /W 52.78
i B B R BT K (45.71%) BREHFY
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£2/1M0.453 9 ind - hm™2), B ZE R4S R R R
S FEL KBRS E R RE S EAA
RIS R A EE R SRR TE 4 R
B, BS54 R4 018 B BRE 09 5= W45 f AH 4L,
{H 2% LT B JBE 18 5 T FR (44 625.00 m?) 25 4 Gk B
HEERE 1/5, RALEREE T EBY A &M
BEHR-FHE R 1/2. AT 0, AR R W EERFT
HFALE RS, R S B IL T SFLIK
TR HBEER & R %

BESIHE ROy g s BER AN 32 062.75 m?, {2
S BEHE (3 206.28 m?) B, HG A
18%0(29.67% ) & B BE B F6 30 (2.751 1 ind- hm™?)
B, uh Pk AP ERBIE R LB BB R
R EREE P ER LR E 3 #iERE X,
BEHSEEE R T EF WREHET .Sk
JERIE SR AR H AR s B K, B AEBES)
%1 TRXUOERRESEHEE

B R R A R 5 AR, BRI 3 5 RRE 4R 3t
7,/ NE SR BT K AL R E R 51 A

JER TE A% J=) 7 S, o 4% Ay B B T AR B 4t BE B -1
R/, T4k AR 340 B FE SO Bk e B F B i
SULEREE SEAM T EREEEE 3 RN
#A, 4 5135 F 87 660.00 m? 1 17 532.00 m?, H
SGLERBELERSSZHEERSERM
98.43% , A KL EEEERR. FEE FRHL
BARK. B, BEERRRAFEERIN N RIE
BHERL, GILREESG WA e Y.

X RAE R R, 4 b BB BT R B E S
ERE/N, HEREEX TR, FIBEEETY
1.00%, & BRI K&, 15 18.125 3 ind -
hm ™2 TR R PR E AL xR . B, X8
WRRMELHE = ZRM, UBREERRM LR
L8 B B N EE R WA

Table 1 Patch information and spatial structure indices in different landscapes

T H Bt AR BEER MR

Item Dominant green-land Even green-land Dominant wooded Building and concrete
patch pattern patch pattern corridor pattern covering pattern

RIS B (hm?) 55.596 6 38.473 3 33.222 0 38.661 2

Total landscape area

BEERF-HI T B (m?) 24 172.44 15 389.31 41 527.40 25 774.11

Average patch area

i3 Jok 23 25 18 15

Total patch number

B AR TR (hm?) 25.943 5 29.039 0 24.100 1 36.391 0

Patch area of building and concrete covering

BAMENHRY 6 6 3 4

Patch number of building and concrete covering

18 3% i BOE B (m?) 63 585.00 62 280.00 89 820.00 18 840.00

Total corridor area

TFER ST (m?) 18 960.00 18 720.00 2 160.00 18 840.00

Total woodless corridor area

T s AL B R TE A 6 7 1 4

Woodless corridor number

TS ALER FHE R (m?) 3160.00 2 674.29 2 160.00 4 710.00

Average woodless corridor area

13 BT 24 T B (m?) 232 946.53 32 062.75 1 398.62 3.862.00

Total patch area of green-land

BB P EE (m?) 29 118.31 3 206.28 155.40 551.71

Average patch area of green-land

FAFERE(%) 43.59 11.34 6.13 1.00

Percentage of forest cover

B3 BB $Y Patch number of green-land 8 10 9 7

FHRLERE(%) 45.71 29.67 41,96 27.42

Dominance of green-land

B BB LI B (ind*hm ™ %) 0.453 9 2.7511 6.8700 18.125 3

Fragmentation index of green-land

AL IE BE B 8 5 T B (m?) 44 625.00 43 560.00 87 660.00 0.00

Total wooded corridor area

k8 B B E B 3 2 5 0

Wooded corridor number

4L IH BE B T R (m?) 14 875.00 21 780.00 17 532.00 0.00

Average wooded corridor area

4L % HE E R (hmehm™2) 0.299 5 0.358 7 0.844 3 0.000 0

Wooded corridor density

R EW Patch richness 0.873 7 0.848 2 0.679 5 0.9333

BETEE 0.053 5 0.056 6 0.2111 0.000 0

Belt richness of wooded corridors

SRR Ratio of belt to patch 0.061 2 0.066 7 0.310 6 0.0000
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Table 2 Observed results of air pollutant indices in different landscapes

%ﬁw&ﬂ%i%u&ﬁﬁiﬂba‘zﬁz‘%mwﬁﬁ B i 3%

BB AR, HHAE R THA 64.83 dBA, K< TSP
ERFEHE0.491 8 mg-m (£ 2), AKX NOx &
BERS, B E.

Lt 71 X 8] s ] X ) B 1% RI%A JBIEE R bogiili 95
Index Observed time Dominant green-land Even green-land Dominant wooded Building and concrete
or observed site patch pattern patch pattern corridor pattern covering pattern
BR7 (dBA) 9:00 45.29 62.92 78.94 64.46
Atmospheric noise 11:00 47.23 62.40 77.00 64.58
13:00 44.31 63.02 79.05 63.86
15:00 45.62 63.10 80.11 65.31
17:00 50.55 61.36 78.63 65.97
T35 Average 46.60 62.56 78.75 64.83
REMRR (%) 28.12 3.50 -21.47 0.00
Percentage of drop
SO,{mg*m™?) I 0.067 0.058 0.061 0.030
I 0.119 0.083 0.121 0.142
i 0.029 0.028 0.038 0.038
v 0.063 0.095 0.042 0.054
Vv 0.019 0.033 0.027 0.025
13 Average 0.059 4 0.059 4 0.0578 0.0578
REEE(%) -2.77 -2.77 0.00 0.00
Percentage of drop
NOx(mg*m™?) I 0.040 0.051 0.057 0.082
I 0.059 0.037 0.068 0.067
i 0.080 0.099 (.087 0.051
v 0.027 0.063 0.046 0.027
Vv 0.061 0.026 0.055 0.060
T3 Average 0.053 4 0.0552 0.062 6 0.057 4
REMEA (%) 6.97 3.83 -9.06 0.00
Percentage of drop
TSP(mg-m™?) 1 0.042 0.208 0.521 0.396
o 0.104 0.229 0.500 0.479
i 0.063 0.312 0.563 0.604
I\ 0.042 0.188 0.458 0.438
\'% 0.083 0.375 0.542 0.542
F19 Average 0.066 8 0.262 4 0.516 8 0.491 8
REA (%) 86.42 46.64 -5.08 0.00

Percentage of drop

SRR FH T WAL, BEAHERRRFH
KR ERFRE, BEAS TSP F8(XK2).H
i, KRR R 5 28.12%, TSP & & 1 B
86.42%, 1 SO, M NOx ERRHE (K 2). T
FUEEEE. ukmﬂﬁﬂﬁﬂiﬁﬁﬁt%%%@ﬁ
MR KBRS URREERAET LR
L.ﬂﬂi,mm%ﬁﬁmm%im%—%ﬁﬂ%}%%u
MBERRRRELFERENER, P TSP &
BEEEEME 74.54% 1 87.07 %, K S WA RS
25.51% 1 40.83%.

RABBRREN B R R WAL AEE B F

PR KSR, TSP 15 IR, FHH A E R 46.62% ;
KA SO, fl NOx S REXMBHERARMANER
HWARHB (R 2). MAERERY, SFE = FBERMK.
A et /NI RR AR i BRE SR B 4% AL R T8 2 5 43 A1 B0 S b i
RMASERMELIREERAERFL L, HHF
DHR IR R ZIMA 53.95% . F6, BEST K
RR MR LR R 5 AR R EIRFER
EWES, Hd TSP & B HEEK R R WK
49.23%, KK BEE T EE 20.56% . 7 W, XM
FPREGERERK, BomBgnh/hmBRsg
MBS BE B A A R IE A ST gl 14,
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XFF RGBS R R, P8 e Xt IR AR R SR R
BERMT 21.47%, A TSP FHEREXTBER
BIRE 5.08%, KK NOx FHERBHIEER
BIE 9.06% (£ 2). KB EE # /5= WA &40 5
EEMEERERENEG, BLZAER @M
(2 160.00 m?) iE b Xt B8 #%5 /5 B W (18 840.00 m?)
/N, (BT B JER I8 0 T LK 89 820.00 m?, L%t HR
% o B VA B B S I B (18 840.00 m2) Y 4.7 1%
D, RAZEREBREMN AP O, REEZHS
HTZRWTEARKIGR. 5REHE RIS %
BRI, BE RS LG EE 2 mH
MEAGLHEHER/D KIEFEEEREES
(0.844 3 hm+-hm™?) ZLHFHELLF A (0.310 6), H
MERMP RS E R R LREE TR EEERK.
PLRALERIE &7 s xR 4 M ERGE B R RO, B F AR R
EENUMELS, BERHBRRE, S EEE
K, BT Lk X KR NOx B A F g A 1
EERE, BEEESRRM S KK NOx. LM
MR 7S 95 Gy e

4 T

AL H S X g RIRER/ S RIB R LR
B, TT LR, R B S b BR 8 L 7R K B
SHMBESR S PRI R R GBI 554
FRIELTF P E IR R I AR IER
RMHAFHABMELBER, SO, 1 NOx i ER R
HE BRUEBEERSHRLERHRWHES B E
R AR E B F, B RBUR AT . TRtk
= G BRMMEERE R RRH FREEE
M ZGEAE S, KR NOx ARG ETS =&, &2
BT LR ML RS NOx B R FI R A () £ 275
AT, B R A s R LB A i 3 T L A
K, AL 5 R0 5 LT R e i
EEEA_{/EH;[Z_L]G. 19,20,22] TR 5 &1k iR it
7r H b BE S o A7 B S ) SR M RO R X4 R RT5
Ry RS REERACS?), HE B E R
RO R B TR B K B B S 5 L R B 3L TE,
MIFEARSIT R e FR BT 8 . Bk, R4 R K
M H T e IR S R AL B R R, BRI
T B LR B B b0 R R B R R B
RS XM BRI R IR S R P&
MEBZE YA LR AFRNBREENTHL
P X R[] £k 22 R A R R 5 KR T3 Pehy o B HEAT
T X XM 5 4B R R 2R T R — R TR

BIZIREX, A R G AL B 2 T AR SRR
R A T RN R . Hil i bR
5434, TR X E B TH B 1R 2480 T A O 4 X A 3t
Tii B s ) UL 4R LU TR

() EEBEHMRE KE PR HBER  EIR T
G R GERT, FRDER A OFE . EHRS
F R BRI SFR/RATAR, B RSB
GG Y U B R X3 B 57 K T R ML B AR
RIFLR M Y, BEAEA 0 T R MR
J3%., 78 R A THT B M BRE AR oy A0 4 680 1) BE AR AR 2 R
L4195 2 Bl L A T R 25 o B R B R AL B
HERTH, PERBER.

Q) ERR PR R E R 2 R
RPN S RN ZREH REZBABYIXE,
WM FLAFF AN EEN I R S, B R
PSR M RENHEYR%E, AT EYEE
ME R, X R SR ], Eir 2 E Y 1)
fE, X MESHEMNARRBEERG K. BT
HECESER T URILERZNT I ER A B
BBk B 3 AL 7 O S8 X 28 4 52 ) I 10 B 4R AL By 47
H & RS oA i M KR AR B KR R i
W g B Uk A A R AREEX T R R, T B IR
FINFFRBEHM G RIFTEAR, RAZERELTF
%, BB R - R RGP S WA E
5 & oh ek AR,

(3) DR SR (O FRAE B 1% - 1 T8 BE AL T 3K 75 P
PRI T, R — 5 R XHE BRI
B, fTEW A BB EMBITP T MR VIR &
PESk g, AR & A — M RIR A BRI R4, X3l
BREEEABNRLER THE S MK R LB
R IX, B U MR X 53K, SR ARRULE BE LR 1L 3t R
KT E, IR S Fii i, 3k B 4k g 4y A0
WEAE, D mE R E YR, SR8 rekE
FHRRBRR.
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