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Abstract

In this research work, a monitoring network to measure heavy metal
concentrations in the ambient air is established in the Bangkok Metropolitan Area using
Nuan Noi Grass (Zeysia mattrella Merr.) as bioindicator. The study has been carried out
for six months during June to November 1997 at 36 sampling sites. The mean values of
various parameters were in the following range : chromium 0.75-7.05 Lig/g dry weight,
copper 1.38-10.58 |Lg/g dry weight, zinc 1.53-13.09 Lg/g dry weight, cadmium 0.39 —
5.77 and lead 0.10 - 1.56 Ug/g dry weight. In addition , the results where compared with
reference samples in unpolluted air at the King Mongkut's Institute of Technology
Ladkrabang.It was found that the heavy metal concentration in Bangkok was 5,4,5,7 and
7 times higher than at the reference site. Assessment of toxic levels in heavy metal on
the tropic state indicated that cadmium, chromium with copper, zinc wiht lead were high
to extermely high, low to modulate and low level respectively.The relationship of heavy
metal was polynomial of third order.The results show that the developed method is well
suitable to monitoring the heavy metal concentrations in the ambient air of cities in
tropical countries like Thailand.The easy application and low costs make it a useful tool
for city administrations to monitor the ambient air quality.Only a continuous overview over
the levels of heavy metal in the ambient air at various location, distributed over Bangkok
make it possible to estimate the extent of air poliution, identify sources of air poliution,

identify trends and control the effect of pollution reduction measures.
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Tarmuiuianfandualunisldianuniwneennia  lasannidlugadeiing

andasl lumamifinudaesiaeenlas  uwenanniilull  A.A.1982 Martin - uas
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Tanzurinluania lnadaulugjudatiantiiunldlueny  unadnueiingd  uazuaafinued-
ne3e  winsldlusnuuaainueiingieasarneeanuanndtunadnueiingss ieasainses
uasnsilénmnsgu
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fadrinvadlainu Ao lawmuduivemlgn - wazesydiulalwiesimnig
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Toen  Weasanlawuiianudaslosenaiir | Tesawizinadamesleeenlas  anvials

d‘° 173 b %

ansonsuenggaslaiuiiaunlgasle

lull A./.1991 Sloof WAz Wolterbeek | léi"adaifaaiuniniiasedaFunn
Tanewinluannalesdlaiausiio - Parmelia  sulcata  InsAnenluiiuivianuslulssnea
weafisasuaus  wudimsltlaimusiianenanalinasuanlunisisadalsunndansminly
ame uaransanastindayanldlldilunsAiuanmisiuata - iieuenieanisung
nszanaraslaneminls - uagldnunddnasdaanuiliniludssinaainEesians uasiion
dalanviedalanwmile - wazdalanlsl (Bargagl) dayaiilafifufisansuiuetnandeaana
dwdgeiy  widwiunisihsrdauantansminlueanadlulssmaunumsle lsinfiew
Mlawwusiin Hypogymnia physode 8t muaNA4ew89 Folkeson,1979 : Laaksovirta et
al, 1976, Laaksovirta and Olkkonen 1977; Lodenius ,1981 : Lodenius and
Laaksovirta, 1979 ; Pakarinen and Olkkonen, 1976 ; Pilegaard ,1978 and 1979

lull A.A. 1997 Laaksovirta uaz Olkkoen  l#An® Bunnulanswiin uazans
willulawusiln Hypogymnia physode uazgnau lusiua Kokkola UszinARuuaus
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damsldlaiuaiin Hypogymnia physode Witszanganingnaw Wasanigsiwanlany
duietusnssuuaaduazsndaifadannms
ull A.A. 1988 Puckett %’LﬁtﬁwjﬂaLﬂuLﬂuﬁmluqmuﬂﬁﬁ@:ﬁﬁml‘*ﬁtﬂuﬁq
fatimnedanm iesanlawmuiiuieiamnsniundnm waznReudieuanududues
lanzwinldifeuynanmgiidszma lawmussoydulad danudedalugatuuasinibu
uafiniiagluglradleesuan|fa uazannsonssinlénasardl
ull A.A. 1966 Jenkins  ua Davies ldinnsAnunisazansnlanzluge

Fanlaelflainuaiia Parmelai Omphalodes uuszmaalulaiflemile e wazein wudn
fayasenananmnsaagllédn  widsilauaReRistuturanmsennidndivaes
Tse waznsun ndidemdreuriasows Tagewzlansminlssrmasde  wanann
ﬁgdlﬁLﬂu’aLLut’iﬂﬂﬂita’ﬂﬂﬁTﬂ’ﬂt}NﬁﬁﬁN'\Lﬂuﬁ')ﬁ‘nﬁﬂ’l\ﬁQﬂWWLﬂuéﬂdﬁﬂ?ﬂﬁﬂ&I UATHAY
seaimsrialuatnaie mezd'\ﬁqﬁ@:ﬁﬁmLﬂuﬁ‘nﬁmﬁqmwﬁhwﬁmﬁutifauﬁamﬂmﬁﬁ
waneineiu saduluil a.a. 1987 Jenkins LévianasuBeufieunanisiameiiunmumnsi
Wlawwalia P.Omphalodes utlszmeeia fiilawauaiin Pamelia spp. uatuladle wudn
lulszmaahilaiilefiBinmuazia - 56,000 ugly uaznuunsialulszmegeies
180-7500 ug/g ‘iﬁ'qmnsmms"nmamﬁqnziﬁqwudm_l?*mmm:ﬁqmmﬂszmﬁﬁ'\mmLLmnﬁifmﬁu
aniusse Feilunsldmdhesosiisaiam waildtelifioensy aniuAalatinng
nanaFaudatiundensivnBinnnsilaaldmieiaiagote  fe  laey
10 Parnelia spp. Wismaladide lwaGs nin uazdhugmaaiunssulutlszina USSR
wusniazialuEnnm we ndidseiu dauandlumanedt 2.1 umsuReudiou B
m:ﬁﬂwﬁuﬁﬁmq Toelflaiauaiin Hypogymia physodes @eiflunstusuldinnis 4 lawem
aladeaiulunisiissislusieanifisatioan Al daltiunnsnatiusnnuitieutuntsld

lawussrtiaiu

Soredia (powdery vegetative
Jragments) produced at
end of labe

L Tree bark

Foliose
thallus

FOLIOSE
Hypogymnia physodes

3U% 2.2 wamdanmuzweslalAu (Hypogymnia physodes)
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AN 2.1 uaasnsuFauiisnBunnmnzialuiuise el lawmuie

Hypogymia physodes finuaenilu ug/g (lugtlraarimrinuiia)

Pb (LLg/g) Sampling Locality Author
Rang | Mean or Range Of Mean
15-58 ‘- Falling Foss, NorthYorkshire,England Seaward 1974
- 1-64 Armadale (industrail town),C Scotland Gailey et al. 1985
0-101 - Gailey and Lloyd 1986a
- 100-245 Gailey and Lloyd 1986b
5-25 Gailey and Lloyd 1986¢
- 10+14 Yule and Lloyd 1984
43-69 - Ruhr zone FRG Schocbeck 1974
170-490 - Oslo, Norway Krong and Brandt 1975
28-63 - C Finland Takala and Olkkonen 1976
19-270 123 By a highway ,Espoo,S Finland Laaksovirta et al. 1976
- 62 S Finland Pakarinen and Makienen 1976
35-124 83 Pakarinen and Makienen 1977
24-308 57 Total contents in the area of Kuopio, Takala and Olkkonen 1981
C Finland
14-31 22 Background content(Localities at the same
study area as above)
38-84 65122 S Finiand Pakarinen 1985
14-33 23+1 Gusum, SE Sweden Forkeson 1979
- 7619 Before tranplantation to the vincinity of a | Pilegaard 1977
steelworks in the Frederiksvaerk area,
Denmark
75-1018 - After 214 days of exposure in the vicinity of
the steelwork mentioned above
28-67 46 Rural site in Denmark Pilegaard et al.1979
- 76(in 1977) In"the environment of the steelwork in the | Vestergaard et al.1986
- 44(in 1982) same area as above
45-373 - Different site in Denmark Johnsen et al. 1983
- 487-1403 In the region of Zlatna, Romania Bartok 1982
13-47 - Different site in Bohemia, Czechoslovakai Kral et al.1989
- 0-271 The Budapest agglomeration(tital mean) Farkas et al. 1985
54 Hungary control value,same study area as
above
- 111160 Biel. Switzerland Garty and Ammann 1987
- 316+173 Bien. Switzerland
28-180 - Biel. Switzerland Herzig et al.1989
55-918 - Copper mines area, Canada

Rao et al.1977
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2.3.2 Had (Mosses)

ilafiansnndernuuansneszuinanisiduesuaslany Tunudhssia o
Tanzuiinluennid wudngmnsaldldaiaaessiin esaniflufiafiinsasdulaw
wieenifluuas Liduegiuggnie uazdedlasefadamesiseents e Taevialues
(eniiuatiid Sphagna) uazlawauaziianglaliifin 3 3 szanns 1 vise 2 1) Feludaeszes
a1 2-3 i ﬁnwngﬂéﬁqu?ﬂa‘?‘ﬁﬁwﬂwmuaaﬁLﬂ&"auu,ﬂmmaﬂmnmtﬂumlﬁﬁmmm?
azanlavzmingsluman Binomsisduresdouiidud Jen auziingnisaddangn
Lifstuivlawey  mezasiudelfuBoreses de nadazfiensnsazanlanewinls
§an9 (Tyler 1972; Tomas 1983) sivenanasinanadnesy  Asldtinisinesusatddun
MunulawulunisAnsnisuwsnsransaedansuinlulananaiiesfiiinisamasduds uax
UNRIYARIUNTINFS7 (Brueningand Kreed,1984;Lotschert et al, 1975)

neafitanlflunsnmuuuueniinaeingia Tnsdaulunjudaneaaiunsoilgn
uazis3yinlaldluannasiignantina uaziisnsnemaiugnesmiiouiu Jadedudes
waelduBeundilatruathaddamy - & vdtnaaiineatian Il LU N e Tiness
1oiun Hylocomium splenens, Hypnum cupressiforme, W Plurozium. screri %dLﬂuﬁuﬁﬁ
wulFinelumuuendnlanuiie

Tuil A.f. 1968 “Ruhling “waz Tyler lédtasisivnianswinuovaadalanmile
Ineueadluiad Fldmnimnee waummin uasueninuaiiness el lunnsianui
UWMASTINN LAZNATNNTUNINTaE TR AT

lull A.A. 1986 Hynninen uazlutl a.A. 1974 Little and Martin ld%1n1sanm
Tneldueaallid Sphagna. Munzithsriuuuueniindetineds  Tasninlgnueauuns
e luney deiiednhidsmieildsunan i Larlimsgiuge  weaiinld<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>