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Seasonal change in atmospheric SO, concentration in forested and non-forested

urban lands

YAN Wen-De, TIAN Da-Lun” , XIANG Wen-Hua, HUANG Zhi-Hong  ( Research Section of Ecology , Central-south Forestry University .
Changsha , Hu'nan 410004, China) . Acta Ecologica Sinica ,2006,26(5) : 1367 ~ 1374.

Abstract: As one of the most dominant pollutants in the air, the pollution of sulfur dioxide can cause significant damage to the
surrounding population and environment. The acid rain caused by sulfur dioxide do much more harm to environment than pollution
of sulfur dioxide, which is endangering the most regions of south China. In order to assess the role played by forests in the urban
ecosystems, the atmospheric SO, concentration was measured continually from Jan., 2004 to Jan., 2005 in specifically selected
forested and non-forested sites of the campus within Changsha and Zhuzhou cities, Hunan Province, representing two types of
area, respectively. The prosaniline formaldehyde spectrophotometric method was employed to determine atmospheric SO, content .

The results showed that the atmospheric SO, concentration in both site categories exhibited a significant seasonal fluctuation ( p =

0.001) with the highest in winter and the lowest in autumn. The seasonal change in SO, concentration was closely related to local
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geographical condition, climatic characteristic, heating period, and distribution of urban industry district. It was found that coal
burning was the dominant pollution source, and precipitation, wind speed and direction, and temperature were the dominant
factors for affecting atmospheric SO, concentration in the cities. In addition, SO, concentration level in the atmosphere had a tight
relationship with the urban forest cover. The annual mean atmospheric SO, concentration was significantly higher in the non-
forested sites ((0.18 + 0.08) mg/m’) than in the forest sites ((0.09 + 0.07) mg/m’). Tree physiological activities made a
contribution in the decrease of the atmospheric SO, concentration in urban forest sites. According to the abating effect amount of
atmospheric SO, concentration in forested sites, it ranked as summer(55.4% ) > winter(54.1% ) > autumn(49.3% ) > spring
(29.6% ). Our results demonstrated that urban forest played an important role in controlling and reducing the atmospheric SO,
concentration in urbanized areas. Therefore, to sustain urban forest resources and increase urban forest canopy cover will be
benefit to improve environmental quality, enhance human health, and enrich urban beauty.

Key words: urban forests; urban ecosystems; forest cover; atmospheric SO, concentration; seasonal change

BMEEMHA T AKHFERNEZ—, EFR, BTREFNRELRRE, REERTLHER, ik, 8 H T H
BERAEAH™E, KEHR SO, ML, SBHBRBENBRWARISR., REEBXFREBEZFEUN
BREWH,H 62.3%RTH SO, FXHREBLER —RIr4E(0.06mg/m’), B PR EBIER=KIr A
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Fig.2 Seasonal dynamics of SO, concentration in the two cities (a) as a whole and (b) as individual in 2004
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Fig.3 Seasnal dynamics of atmospheric [ SO, ] at non-forested plots in two cities (a) for the two cities as a whole and ‘(b) for each of them

KU B IEA 2 R SO, IRETN S HIFESEABESRMRT KB EIAE SRAF KRR


http://www.cqvip.com

£ 000 http://www.cqvip.com|

53 EXE F BB SEABKRSR S0, FHHEEL 1371

BURTWEHREFEETNRER,

XEYPHWE , IEHME SO, WEFHEMZRK YA IBIA 2 F K5 5 XE 3R 17385 %057 KR 5§ 3
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FEAE X, AR AN 39% , EZELAELFE  HEZESFNEANTEMEEN, KEKEFHEWERERR, B
BAAHBHENHDTK, LZHRENIPHRENAIEZN 135, MEREELASZRXRTES, FHFEHBR
REGERYBT 8, AFRERHE, SO, RESHRBEARBYEMLE" . ROTRESS P 50, TERE
FIEFMALEHNEY , KFRTIEHREY,S0, HAKBAABTEREY, M2, L5/
TR REWNEER LR 2~3%, AWMBE,SO, MY BLLEREE, =S F S0, WIKRERE; KWFETHXE R
2.6m/s, EFNIARAN 24% ,/NRITEAH 0% . LENERD, BXNFARABRAEEZLARERARET
RE;FAREWNKEE, NEEXR S~6 K, ELWEMABRNMEBE S P SO, HHRBUIEMY #, 5K+ So,
MWRERKBL, R EdE, RKOTKESR S0, REEVNEAZAT LRAERNFHEAEW , EHLSTN
HEANEFHE,

R YA, bR T B MRt 2 X SO, IEZ T AL g B & XA KRt BMiiEXK so, FEk
BT HPIERRBES TV AR LK FEERE . 2004 £H 24 Tk so, &
b MR R 81.6%, A TEHENE & 184%™, BHEANEESEYZ L S0, RAHLHENS T
P, BRI AL TR AR, B— MM TR, E T E A, BERE#ET K, S0, HEM L., Wk
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BREN T AR SO, BESBENER SO, RE—HAFERET K FAFE . B IEH H 08 1
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VW XHER AR ELTHINE, PABRYPHTE R S0, WE SR T (B 3b), RMEY SO, HFHEM R
BERFRO® EXHBRT , SRENHREATERSRAGRENEAEA™, JUE—EEE LB
HTAFEREBATER SO, WEHRKHTE,

3.3 ST AR SO, W BE B AR ALARIE

AW Z K SO, IEFWAASIEKM SO, IRES WML, REFHMZLA, XARRZL, BEF
TR SO, ¥k BE Y HLAE AR SO, W BAK (B 4a) . AR SO, WREEZ JEMt SO, WEF A&, Hik —
HRAHUNENBABE, S - FELZRARE SHERERRET. KU BRMNEKBES S0, IKES
WA, “HEEERKMN—EE(E 4b) . [FIEMH SO, IEFHEML , A MM SO, IWEFHEMY FHP
H53.3%, FTFT 45.7%,

HHBAFZES G A% K SO, WA RBER N, W HIEMM SO, BB ER i SO, KE,RES
Jebkih SO, WREM L3, 5 R WA Sa.5bo WP H, L Msth SO, IEWER N K/DHEF, KKE . HE
(55.4%) > ZZF(54.1%) > ®FE(49.3%)> FFE(29.6%),

BABEERAE RN ARSI EEE RS, /2P So, g TR AN, BE H [ & E
V#L,BBREREY; WAL ERH FRILRIKL S0,, et S0, REE{E# M i SFLBY K IT, B & it A Kk so,
RIEER, 55,4 F A KSR BBR A, X066 1E R X BB RMER, 1 RIL SO, W& AN, By ikis R
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EHHERAEXR, —FHE, 5L EFFHRELE -EXR. £ . FFNE MW/ B & XA EH B WA, 0L
WREFERE K, XEKGEHRHFRIGRYOY 8, WARF S0, W B w1 kY 8, AT 7 # S0, &
WHERK, 5—FH,5LFRANERABESAX, £ FEZTHREMRBS TR, THSFBHRARER
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Fig.5 Comparison of seasonal variation in SO, concentration (a) for non-forested sites and (b) for abating effect of forested sites .
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