WY 55 1998, 7(2): 42—47

Journal of Plant Resources and Environment

TN T B bR s BRI 8 i o AT

W& B % IR A% HOAL

(45 0T o 0 1 A5 47 sl s, DG 113006) (R M T Ak L B WA BT, AW 113008)

WER o RN R 3 AN R ShREIK, AT IESE S FAFF 3 YORHE, AR AL L R
ol R 4 PR T T RN W A T B REW, Fhas K P 5 b DX b oK S 4 i e 2 4
H,, SO» JNO, TSP 4 BIBEME T 13.3% ,16.0 %1 42.7% o AR K R #-(Robinia pseudoacacia L.)
P B« K > BRI b > MR IR P 5 28 A R S R R S 4 B, o 88.4% s TRIRARRY 1
4 Lz 35 2 7 MR SR B, R e T U B U b R FROR R HE T 1 HE
( Pinus tabulaeformis Carr.) > % 2 [ Lariz gmelinii (Rupr.) Rupr. i

A PR BRIV ;

Research on integrated environmental efficiency from urban-circulating forest in
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The integrated environmental efficiencies of purification, stagnant dust, kill airborne
microbe and reducing noise exerted by urban-circulating forest were systematically
monitored and analysed by installing monitoring spots and continually sampling for §
days (3 times a day) in 3 function districts in Fushun City. The results showed that the
average concentrations of SO, NO,, TSP inside forestbelt were reduced 13.3%,
16.0% and 43. 2% respectively in comparison with that outside forest belt. The
sulphur content in Robinia pseudoacacia L. leaves at different districts was in following
order: urban > forest outside > forest inside. The bacteria in air was main one in polluted
microbe variety with a composing of 88.4% . There was a substantial effect of killing
airborne microbe in urban-circulating forest. The most noise reduction effect from
urban-circulating forest was within 1 ~4 kHz frequencies, varying on distance from
forest belt, also on tree species, that is, Pinus tabulaeformis Carr. > Larix gmelinii
(Rupr. ) Rupr. > Robinia pseudoacacia L.
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T St % Fetk, T ELE B BB SR £ Foh BEAIE A . LAFE R TR 25 2 06 3 T 9 7
R B M T U5 SO0 W 3 K UL Bl XU 2 0 T A A 30, kel i AR B 7 33 77 7R
e Ae Al P B 1 R AR GL R F 95 H BT O30 THRR BT B AT BUF Z 46, 1% % % 2 I i 27
SRRRARIRMCA S A BT DM L i A2 A PR B2 AT M B 9%, '8 E T BRI AR AR Aty e P 7
RO AT REE B EVERUE R SR A TPMT . NI A R R A AR i S AR R 2 K

2 TR FIRMBERG R T %

2.1 BN
TG T T R, Z@IFF L, 7 KE B 657 km?, TR AL 123 HA. B4 LLAE
.3 0 RS T N ER SR G E TSR T, £ G4 HEoh 4 — S 1L 6. k4 4595 4
Y1 BEK 37.8 X 10" NG T PRI ARAREL B i X, 7 AEAK 5 B A AR T BLAK 3 % 10°hm?, 7E
i X 3K 1 L R L N T K A O G BRI SE, TR R — & A€ 145 km, %
1.5~15.8 km BSR4, QAL ELAI AL B A SRR s ib T, ARE B A Z W,
Wi R AN R A= P EAE B SLH T LA TS L B FE Il R ;
o R R X AR F A & (80 IR AR LR W K LR, o FRBEAR AR X 5 4 A 3 ik i
G RB R A AR, AR A S RPARE . SRR EE R M (Robinia pseudoacacia L.),
S (Lariz gmelinii (Rupr. ) Rupr. ) M2 ( Pinus tabulaeformis Carr. ), 8 ( Amorpha
fruticosa L.) ¥PBE( Hippophae rhamnoides 1..) LA F Bkt TE AL,
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Fig I The position distribution of sampling spots
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2.2.2 MHEFE  BL8~12 4 A HIME RS AR pHRA b Mo A AR FR(3 000~4 000
Be/hm?), k@M B2 R 5% 6.4~10.0 m f1 6.8~12.0 cm; A2 514 3.0~4.0 m
£14.6~6.0 cm3 A% 10~12 m Al 9~ 11 cmo WEWIET K 7~9 A 4K M. BRFH3
W, &S K, Be (015 Y A W 0 7 2 ) 4 T (O 8 1 0 R ) U7 9 (it Y T IR AT RS
Al M 2 | % B R R R P 2

3 &R 5 4

3.1 AR E SR

B AR TR IE Y SO, NO,. HF %4 % S ik, 769k B BB 7] LA g AR ot 1y 3] fe T
it SRR 3ot FL IR G VR W L, VB A LU 24 R A K SCTS e, AT = A T 9
B AL SR (L3R 1 FI3E 2)0

A L AT, M eR A I & DL T K R W i vk B X I, 76 AR X AR T AR
o [Al—H Rt KA, I B AR R AR, R R B A R R
WAL 218 0.275 g/kg Al 3.9 mg/ke, FETT K45 EFH 6.28 g/ke 1 78.1 mg/kgo iX
HHTRAN B A kR Rk SRR RETT .

£ FRATFRYAPROSNETE
Tab 1 The content of sulphur and finorine in leaves of tree in urban-circulating forest belt

#  Forest inside I Forest outside
é*;j:;fng spot fi species £ i- =% ﬁ
: Sulphur Fluorine Sulphur Fluorine
(g/ks) (mg/kg) (g/ke) (mg/kg)
WHEIX  Clean area (CK)
B K 1#F Saerhu fil# Robinia pseudoacacia L. 0.275 3.9 0.462 4.4
WA Pinus tabulaeformis Carr. 0.301 2.2 0.463 1.1
&S Larix gmelinii (Rupr. ) Rupr. 0.380
A X Urban-circulating forest belt
# £ & Lachutai $il#8 Robinia pseudoacacia L. 2.125 13.7 2.738 16.0
¥ Pinus tabulaeformis Carr. 1.250 1157 2.438 10.6
il 4% Ajingou M4 Robinia pseudoacacia L. 1.375 4.9 3.75 13.3
fli#) Pinus tabulaeformis Carr. 1.000
e Larix gmelinii (Rupr.) Rupr. 1.405
#5# Yingshigou  WIBE Robinia pseudoacacia L. 1.500 8.5 3.937 36.2
fli#e Pinus tabulaeformis Carr. 1.190 14.2 1.776 16.5
i Average W#L Robinia pseudoacacia L. 1.667 9.0 3.475 21.8
¥ Pinus tabulaeformis Carr. 1,147 13.0 2.107 13.6
WX Urban
#|#% Robinia pseudoacacia L. 6.28 78.1

% 2 FHIX IR X 255 5 SO,.NO, HF ¥ B HoARHs KA, ARk AR SME, WA T
5, HAARE R SO HAKSME 0.002 mg/m®, BEIE T 13.3%, A/ Ho i XA 0.012
mg/m®, BEAE T 48.0% . NOFIEMA LLARIME 0.004 mg/m’, BEIET 16.0%, #kA T KA
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0.044 mg/m’, FEAET 67.7% . FMALYIBEERIETT R, WA RS RBMREK, TREHY

0.008 mg/m?, VL E ¥R FE AR = S G 0 B AL e .
#2 ARXEHEAIS SO, NO, .HF F0 2 B 254 (TSP)#Y 5 B Ml (mg/m’)

Tab 2 The average values per § days of SO,, NO,, HF and TSP inside and outside of forest belt at different districts

At B Control (CK) I MAF X Urban-circulating forest belt

KSR RN iy KEW ERf

R

Air Saerhu Ajingou Yingshigou Laochutai Average JE E:“
el TR WA B BA W MR WA RA W R
Outside  Inside  Outside Inside  Outside Inside  Outside Inside  Outside Inside

SOy 0.006 0.007 0.016 0.011 0.016 0.013 0.014 0.015 0.015 0.013 0.025

NO, 0.010 0,010 0.029 0.030 0.036 0.024 0.011  0.010 0.025 0.021 0.065

HF 0.0004 0.0004 = E 0.0005 0.0004 0.0004 0.0003 0.00045 0.00035 0.008

5o 0.077 0.073 0.125 0.088 0.324 0.132 0.106 0.098 0.185 0.106 0.330

3.2 HEmHBIEL B

FRERSHH TSP MM FaydfR, MR 2ME 3. AfUEL KN TSP EREBE
(R FHRAD, HRARH AR & B HARKSME 0.079 meg/m®, BRIET 42.7% . BN @ EHERHKA
W ARSI SRR 0.004 mg/m®, BIKT 5.19% .. M3 3 7] WL, 10 44 fIHE & 2\ v i -5 &
JEIPTHE4 128. 63 ke, HoAr il o9 BT S AR BRI 202. 24 ke, X 8 X BE /R 1T S AY 2. 28 £F, 1]
T2 AR BT o ) 2 5 25 B R OkE (TSPl 1 35 kAR Bt B BEL 2 . W, DRRAE M b, MU {6 22

KR, WARMXFHEL HEMREGRREATR A ARE.

®I 0FEHNRYAHRLE
Tab 3 The stagnant dust content (SDC) on leaves of ten-year-old Robinia pseudoacacia L.

HhH REFELE(/km®/M) ST LR (g) SHYEHER(kg) G2 EM L% (k)
Spot Air dust fall SDC on leaves per m*  SDC on leaves per plant  SDC on leaves per hm®
F1H Xingang 54.0 3.33 0.1309 202.2405
Fit Xintun 22.4 2.93 0.1160 179.2200
& Beitai 23.1 2.00 0.0860 124.5270
Tt Ningyuan 34.5 1.73 0.0696 107.5320
EIE Tayu - 1.60 0.0650 100. 4250
il Qiandian - 1.60 0.0634 97.9530
B /R iiF Saerhu 9.8 1.47 0.0573 88. 5280
W-HE Average 28.7 2.09 0.0833 128.6323

3.3 HEHNREER
AFEIHRE XA E R AL MY MR RN E 4, e 2L,

(1) RSGFENSRMEDTHEREEMS LA, & SRR 88.4%, HKZHHE,

hi 10.9% , MEFER LN 0.6% .

(2) T K25 s B Y G PR B 4% o P B B 8 T IR IR X ; T AE SR IAK IX, AR i

EV TR BTN, WA IR R R 476 CFU/’,

% 8 748 CFU/m’®, A B2 HH B R KIEH.
3.4 HEHEBRENER

T X 7 f A Y R S
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3.4.1 TR NfeRR A0S R AR R A RE B B 4 5 B 1 0 DT o, TR (% 0
FEERIBE ES, Sl AR A L0, MRS R AR e (LA R L& 5o

%1 AESHER MDY

Tah 4 The number of microbe variety in different function districts

B2 Microbe variety (CFU/m?)

Sampling spot B AT HE &4
Total microbe variety Bacteria Fungus Actinomyces
ME  Urban
B Xinhua street 59 293 55 616 3527 150
ki Commercial city 24 281 23 294 925 62
7 Steel plant 4 489 3934 441 115
Jt& Beitai 3 989 2578 1235 176
i K4 Average 23013 21 356 1532 126
SN Urban-circulating forest outside
BER T Saerhu 3 108 265 2 816 27
faf £ Ajingou 13 228 12 496 556 176
F & Lachutai 5001 3 810 1190 0
# Yingshigou 8 748 8 158 501 0
FF 4p T2 Urban-circulating forest outside average 7 521 6 182 1288 51
FIRHA  Urban-circulating forest inside

BE/RiF Saerhu 1259 617 642 0
[ % 18 Ajingou 2147 1294 766 88
ER & Laochutai 1 498 554 944

HEF 4 Yingshigou 476 150 326 -0
#4519 94 Urban-circulating forest inside average 1 345 654 670 22
BEEHE Total average 10 626 9 397 1163 66

i3 5 AT L, 7EBE A 6 2550 1 75 m A9 7R [F] 3 BBl P, kA 3 7 0 R S A 1R L, WRAE 20
2k 12.14.8 F1 18.1 dB, A AKH b 25 07 i B A B B 04 DRSS MR 7S B0UR

3.4.2 T R#EAHF RS GHR

ST 7 A R AR R R R LR 6.

£ 6 LU, AR PR R OR [E], BGRB8 2, A RO BB IR, IR

A AR T2 L A | R BRI 1T 4 A9 R A

%5 EAEVERREHERZSEL
Tab 5 The atienuation change of noise with distance
at different function districts

#6 FEHBHAEHHHHREHRBAR
Tab 6 The attenuation change of noise caused by forest belt
composed of different tree species

BAEEE WA Noise (dB)

H% (dB)

. _ FEEH — TN
D““'"‘]W from g~ WX Attenuation ?ﬁ‘ ; =X MK Attenuation
smm{ source  (ynon Forest value (dB) ree species Open Forest value (dB)

m) area belt area area belt area

25 87.1 75.1 12.0 Hfe Pinus tabulaeformis 87.1 71.3 15.8
50 80.4 65.5 14.8 HEHE Lariz gmelinii 87.1 74.5 12.6
75 77.9 59.8 18.1 ML Robinia pseudoacacia 87.1 76.6 10.5

3.4.3 KB REMEESGRBAR T WA R R ALY, LM R R
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Tah 7 The attenuation situation of noise in different frequency caused by forest belt

X 4 1/3 M2 .03 Centre frequency in frequency range of 1/3 time ( Hz)

Distriet 100 160 250 400 630 1tk 1.6k 2.5k 4k 6.3k
ZEW [ Open area 46.8 44.5 48.9 48.0 55.7 48.4 87.0 76.3 58.8 49.1
HAf R Forest belt area 43.7 41.4 - 43.6 44.7 32.7 42.3 70.1 65.4 50.2 45.4
FEREH Attenuation value 3.1 a1 5:3 3.3 3.0 6.1 6.9 10.9 8.4 3.9

AR AL dB  Noise unit: dB

R 7 F] MR A (5] A0 3 0 7 O R TS A OB R I B R 1~ 4
kHz,

4 & '$

(1) TN EPIRARERIT R 2% B3, H F 54K SO, NO, . HF fl TSP i@ FF ke, Bt A
W i Ale A BT 45 R, AR P9 H AR S 23 0 ok R SO, e BE R 13.3%, NO, i B B 5
16.0% , HARM F BEM MR S P 0975 S8, iH 5 & 5 BEBE AR R X 25 ko A R0 B 0 i -
Fr et BEHER « 1 K > R A > AR EE A .

(2) oM ERR®, B BENHANE, BT RARAEE, EAFR, KNS5k
ShaE i b H 82, TSP FE1K 42.7% -

(3) AR AR W EZFHEVRAEY, MEREEBRRORMIERM S SN REER.
TG i K0 P S <2 B 4 A 7 O S8 0 B 143« 7 K > KK ; AR oh > k.

(4) BRIpK T4 P i R o, BELPS P oel 58 MR P A 1648 . ELAKIK SR, 78 S 0 0 A SR i
. TR AR, DR AE 7 AR (R, ROGRRR S A AR > 35 R AR > I BEAK. R Ak N
F A [5] 5 3 ) RE RE U P S —FE, X R A R AR B

2 F X @
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