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Evaluation of Wet and Dry Acid Deposition using Natural Method Over
the Sakaerat Biosphere Forest
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Abstract

The aim of this study was to investigate the acid deposition over the Sakaerat
biosphere forest located at Sakaerat Environmental Research Station in Nakhon Ratchasima
Province. The acid deposition composed of wet deposition (acid components in the rain) and
dry deposition (acid components in the air). For the wet deposition, the rain samples were
collected by bulk method in the open area. For the dry deposition, the tree leaves were
collected every 10 day for 6 months from June to November 2012. All samples were analysed
using an lon Chromatography. The average electrical conductivity value of the wet sample
was 0.15 mS/m. The pH value of 554 indicated a slight acidic condition. The average wet
deposition of NO3’, SOf’, HCOO" and CH3COO’ was determined to be 0.0366, 0.0466, 0.0014
and 0.0335 mg/m’day, respectively. The average dry deposition of the aforementioned ion
components were found to be 0.0112, 0.0413, 0.0013 and 0.0411 mg/m’day, respectively.
The monthly variation of acid deposition could be under some influencing factors such as the

climatic conditions, the emission sources and the chemical and biological processes.
Keywords : Wet deposition, Dry deposition, Sakaerat biosphere forest

yni

TuiltuszinalnemdsfinsimmnanuwigdulaniuassgiaussdoanTudngm
ﬁgoLﬁﬂm?ﬂmﬂﬁaﬁmqmmwnﬁuLLazmsﬂuummudoasjws'sﬂL%a %mﬂummd’wﬁmﬁﬂﬁﬁ
msldndsuanidemacsingg Wndwduswausn delifenmaauUsesasadisluann
WINVEEBLMALDIURDLDBNUNFUTIENNA ssnafsfidudnawimiviiassnsaluussena
(Acid Precursors) ﬁd’wﬁcyﬁag’ 2 ¥ia wdawin fe wisesnlodvasdanes Fesandoufa
Haailaoonlsd (S0) uazufiadamailaseanlsd (SO) uazpilafinesde wineenlofzes
lulasiau (NO) Ferwmdoufialunia sonles (NO) uazuRalulasiaulasanlsd (NO,)
(Chulalongkorn University, 2007) msanazaNtadasnsaiald 2 wuufa wuuwsn nMsanasas
\Jun (Wet Deposition) unszuiunsiuia SO, uazufit NO %uﬂuz\mmﬂwé’nﬁgnﬂdaa
aarmnnszmummﬂwﬁﬁwﬂﬁn%mrTumm%u’[umsmmﬁnmﬂLﬂumsﬂsznauﬁﬁammﬂu
nsauaziioTnfuwmzsnnduiaznatsiunu mnaomg’ﬁuﬁu mfﬁnﬁuﬁ’[u%a HUNTA WU
B9 NIANNZENUY (Dry Deposition) tHunsanaeensalusniizilufiindusuysznou ud
mannzesufiadameslasanlsd ufssenlosoaslulasau tunsadioanasnluumssiuazinfiu

Evaluation of Wet and Dry Acid Deposition using Natural Method Over SDU Res. J. 6 (2): July-Dec 2013
the Sakaerat Biosphere Forest



azvhldiuazdufiaadunsamniu annudomeiofis 805 nume UarsEuulnaIng
i’)Nﬁ'\‘lﬂ'EﬂﬁLﬁﬂﬂ’]iﬁﬂﬂiauﬂa\ﬁﬂqﬁ’mﬁ (Pradab, 2005)

MNMIANBWIUITLFING WU Ussnumsanszanaasansnsavululfidsdwdainns
fudsfummasnwiadenludvszeznamis (Watanabe at al, 2008) Tﬂﬂamwgﬁmmﬁﬁ
wWasuulag Tauwn gounnd AINTL ANEIAN SINAANITANNTNITBINIINTA (Skeffington
at al., 2012) ﬁdﬁmsmnammaamsmm’[uﬂﬂﬁﬁ@hLmn@mﬁwﬁuayjﬁus:ﬂzmwawauﬂﬂ
(Devlaeminck at al., 2005) Fratiu mMInnazazasanInIadnaeduilymasuindanssozend
seaudizineg gine uazlan Tﬂﬂmsnsﬂ’[umsmmmmzmsmnammaamﬂLﬂuﬂcymﬁ?uuw
’[uﬂszmﬁqmmwnﬁw%am:mﬁﬁﬁwumﬁ's mMaEnUTIUANNdNTUIDIN TN TS INET
Pp9nIndefiamadidy NuddeiFslmhnmsfnsndsnansanasauesssnsauuidenuas
whadeAssssnmales Idaa i iusmsdslufiufithFnumnaszunss  smseAneriladams
gﬁmmﬁ‘i?id\‘lwaﬁiaﬂ%mmmsmnammmmsmmmﬁaﬂw%mm%aammwuazme\i\maﬂﬂz\iaa
fnsafrsaNansznUdafufi S mumasy wn s

gunsaluazIsng
1. sufiiudaedng
amuﬁLﬁuﬁuaﬂﬂoﬁoagﬁanwﬁ%ﬂﬁoLnﬂz&'iamzl,lmw Jontauassmann fudiaf
Uszanny 48,800 13 w38 78.08 MII9ALALNAT fmNug9ngszning 280 - 762 LWAT 3NTTAU
nzialunany amwgﬁmnwwﬁoaﬁ’[umm%au%mﬁmmnﬁqmwgﬁLLa:mm%u’[ummﬁga
fUsnamuaputieinn anmihazyszneulude Yhdy Ydiese Thls uazihian Tmm;mﬁu
ﬁlaﬂﬂdﬁt\ia@;’[uﬁuﬁmmﬂ’lLﬁx‘l%’\‘i (Sakaerat environmental research station, 2012)

SDU Res. J. 6 (2): July-Dec 2013 Evaluation of Wet and Dry Acid Deposition using Natural Method Over
the Sakaerat Biosphere Forest

51



52

ans s UATWYN
LA E s ANAUAT
MUBDAITARD

’ NIWRUS . NNAIMT
PRAULNU ughH

Hon HVIRITATN  oTass

I BAUINMITCY
AURT VMO
UATTITAEMN oD ot 1 3s

2. MSNULATAIATIEHAIDEN

madnensanassndenl#afusogainuiningsi ﬁaﬂqﬂmnil,ﬁuﬁmlul,mu
UFuniunn (bulk) Tﬂﬂﬁwmﬂﬁuﬁmunnﬁﬁﬁwumn TuRENFuBINSiudaeeil 7.00 W
uile 7.00 u. va9Tudaly qﬂnsnﬁﬁuﬁaaﬂ'w\‘lﬁw\lu%'m’[uﬁidd uuwaﬂaﬂg\‘mnﬁuﬁu 36 LURS
atlosiunsiuidioureissendne  wasanifogretaiiruudesyhnistatmingasdng
mnﬁf’udoﬁaaam\lﬂﬁoﬁaoﬂﬁﬁﬁmsLﬁaﬁwmﬁmmmmﬁﬂw% (EC) uazAranuiiunsnsng (pH)
Tufindennldsusetne antunseeiet i HURLIHLNTBINNILTY 2UA 045 um 1Tl
mnmsmaa%gnLﬁui"nml‘i’[uﬁl,ﬁuﬁqmwgﬁ 4 °C npuhlUAensvimusinaenudinduaes
813N99F8LA38Y lon Chromatography &3UNNSIAUMBEINITANRERLTBIRIINIAURIRL(H3E
Anmvsanamsanaranvululilugianadlidinuan Tasnsdululdnduliluddsuna
geunsm asoay 20 Ty nn 10 wisnnifuieteluliugrashnsieuiiinasduliiie
naRaSInunMIanasassasaansadeiufiialull andudeietlusepafrinnadia
¥nsafinden Deionized water fiFanstilwitnlsfiy 0.15 mS/m Tusanes 20 ml 210
ﬁunsaaﬁwaﬁmﬁwmsv\huyﬂmmﬁﬁmmﬂ 0.45 um ﬁwﬁ1ﬁa1nnwsnsaaazgnLﬁU%ﬂBﬂ1§TuﬁL§u

a

fiaunad 4 °C authlUiwszvivndsinuanudadurassisnia Tun1simsisiansnintuas

q U

o

arndpaUALRY lULHTA (NO,), FaLwea (8O ), Waiun (HCOO) LRSDSBLAN (CH,COO) A

aa

5n13 Isocatic (Ruvind wazdnsINTivialfsinasn 1 58U) MwLATEY lon Chromatography
(Pradab, 2012)

Evaluation of Wet and Dry Acid Deposition using Natural Method Over SDU Res. J. 6 (2): July-Dec 2013
the Sakaerat Biosphere Forest



Wan1sANEILazN1IaALY

1. HaNIIRTERUSITANMsANdcaNIaR1snsauuElen
HANIANHRNTIUIUFIDENINUTIMNA 70 §a9e19 Wudh fegretinudien
aruthlWieds 015 mS/m wazAasdunsa-aoede 554 Fafuddiveddouusliy
anazanadulunga (A1ANI1 5.6 UWRANENIITHUNTA) AIWENTNITANEENYBIRITNIALLL
Jenfidiaiy 6 Lﬁaumng\aqm\lﬂﬁhz\gmﬁdﬁ SO > NO; > CH COO" > HCOO* Tasfainiy
0.0466, 0.0366, 0.0335 W&z 0.0014 mg/m>day PNNRINU LazAININTDDY SO ﬁﬁhg\‘lqﬂ’[u
Lﬁaunmﬁauﬁmaﬁm s uLABunINgIANLaRIAN CH.COO" uaz NO_~ gyga ansau

0.08
= 007
-
Lo |
=) 0.0€
£
= 0.0% NO3
% 0.04 m5042-
;é 0.03 EHCOO-
§ = CH3C00-
8= 0.02
3
— 0.01
=
SE

0.00

fia LA LX) i BA ]

awd 2 Yiinaunsenazauzasansniawuudsnnassedeulufiumhazunse

2. NRMSIATIEAUINIUNSANRSRNTDIRITNTALULILAS

NaMIANEFI8AS AT TaUS I N TnazaNvasaInsauululinudn Andnduas
NNIANNEANVDINITNIARUULTALAAY 6 Lhau mn@hgagm\lﬂﬁwz\mﬁaﬁ SO > NO~ >
HCOO™ > CH COO ToefiAwiiiy 0.0413, 0.0197 , 0.0411 uaz 0.0013 mg/m’.day MNAIFL
Tudteufiguisy nangran Musu uaswaadniey azldamandnisanasanoed SO g\aﬁqcﬂ
’[mﬁauﬁamﬂmaz@mﬂu e SnsAn ANy CH COOr g\‘lﬁqﬂ 13 CH COO vHu
nsméum‘%‘ﬁﬁaLLamﬁ\mszmumsmaﬁﬁmm’[uﬁwNuLﬁmﬁug\‘l’[u"ﬁwmsLﬁuﬁaaamﬁwv\lu’[u"nmzﬁ”’u
FamslEsumsdnmndsdnswasasnseviiaisely

SDU Res. J. 6 (2): July-Dec 2013 Evaluation of Wet and Dry Acid Deposition using Natural Method Over
the Sakaerat Biosphere Forest

53



54

= 0.08

._:_:.

= 0.07

4

g 0.06

=1}

= 0.05 - NO3
= 0.04 W5042-
o

% 0.03 W HCOO-
o 0.02 B CH3CO0-
5

= 0.01

- [

£ o00

o fia fLA oA n.u AR i

AN 3 USNUNTAN T ANVBIRITNIAL UL LRANT e FaU TuRUMINE L kN9

nnsEeiufilingiete W unssiiiiaessninaunasanannswald
L%mwf\‘mwga%amnmﬂ"ﬂudaLLa:qmm‘wnﬁu LﬁaomnqﬂLﬁuﬁaasjwﬁ”’\iag\ls\i‘lnamnTs\‘mu
qmmwnﬁu%\nﬂul,mdaﬁwLﬁmaamsm:nauﬁaLWG]LLazluLmsm usnandinsw lndidoiwis
WDNITAUTELANFANG mnmsmsfﬁuwuﬂuﬁnmmqmé’nﬁz\i’wﬁcyﬁﬁﬂﬁl,ﬁmmsﬂsznauﬁaLWmLa:
1ulmmLﬁaomnﬁuﬁﬁnma;Ji’[nﬁﬁumwma 304 F9FIN1TANTITAUIRUUNINNONHAIT

3. mwé’uﬁ'ué‘szwiwﬂ%mmﬁﬂNuﬁ'uqmwgﬁ URTAMNBUNINE
AT inareianauniy grungi WarANNBUSIINS AaUBanun1sanNsaNTeY
819090 %ﬁWU'jWGT'JLLUamaqqﬁﬂuimm Teiun qm‘wgﬁLLam’nu%uﬁuﬁmﬁ’hiﬁmmﬁuﬁuﬁ’@ia
UFNIaNTeINYIaNENTNIA U%mmf‘hv\luﬁuqmwgﬁLaﬁﬂﬁv‘hmsm'sﬁﬂ’[wﬁwLﬁauﬁqmﬂu—
wqﬂﬁmﬂu’[uﬁuﬁﬂmzLmswuammmﬁuﬁuﬁ’hLﬁaﬁﬂ%mmﬁw\lumn’[usamﬁau QRIVREY
wanazanaslususivsinansusWasusssasnsafinnasanvufiushfououdonuas oy

o o

wifalaifivioaeiny

Evaluation of Wet and Dry Acid Deposition using Natural Method Over SDU Res. J. 6 (2): July-Dec 2013
the Sakaerat Biosphere Forest



55

1.60 T 32.00
LT 31.00
— 120t
= 00 o -
Z 100 1 g — gy (°C)
= =
2 om0t 80 ¥ .
8 e =  HEl VGwanu(y
- - 28.00
040 +
27.00
020 T
26.00

a2WH 4 U%mmﬁmluﬁuaqmwgﬁLaﬁﬂﬂv‘hmsm'sﬁﬂ’[wﬁwLﬁauﬁquwu—wqﬁ?)mﬂu

Aanatugimsiuginamhdulugiadouiihimiesada wudn ansduduing
LifinaseU3ununsanasantuiy widasl luuumodsiusinaniiy wsevdodumnas
ﬁmm%ug\f[umsmmﬁ FoL AL RN AADLS NN IANRE A NTBIENTNTAUIRE NN UNRY
Uappfieg Indenanuiinuniiainlasnss

160 7 0

140 7 B8

120 ¢ BA

1.00 4 — gl (°C)

B2 F R—
W v (%)

Uhieniisu (U
(=]
=
rrrudining (96)

B0

78

76

74

AN 5 U%mm‘ﬁhNuﬁumm%uﬁuﬁmﬁ’mﬁﬂﬁﬁwmsmaﬁm’[wﬁwLﬁauﬁqmﬂu—wqﬁ?)mﬂu

SDU Res. J. 6 (2): July-Dec 2013 Evaluation of Wet and Dry Acid Deposition using Natural Method Over
the Sakaerat Biosphere Forest



56

aqﬂwa

nmsiivuazieszimegiihdusazloldluiuidne o sordivedsuindon
NTWNT F9niauATIsRN Aissazanfiufiegvuiy 6 oy ’[u"ﬁmﬁauﬁquwuﬁmﬁau
woAIMeuD w.e. 2555 Wi Awandnmsanazanvessnsuuuianidiaisva SO >NO, >
CH COO" > HCOO TaafiAwiniy 0.0466, 0.0366, 0.0335 Waz 0.0014 mg/m’day MNAGLU
ANANTNNIANN S ANDBIRITNTARLLUHISIALaR Y89 SO,> > NO,” > HCOO" > CH,COO Toed
AN 0.0413, 0.0197 , 0.0411 WAz 0.0013 mg/m°day ANNAGL ilAANEnS Iz ay
Pasananseasuandviuluusazifou Sefinamnaniladofiuanseiu Tadamegiionne unav
UaaUasuany warnszuiumMswasusamisiaiiuvasdiine,

FALHUDLLUL

1. mMaanzimegtiiny msinsiadeanuhliuszianudunsaaieiud
nAINLALAIDE9 Lﬁﬂﬁwams%ﬂﬁmmgnﬁaaLL;J'utTwmn"ﬁu WtwszAmanmb ez
V’hﬂ?’mL‘fluﬂiﬂﬂl’]\‘]ﬁ)zLUﬁEJuLLUa\‘]\LUGI’]NaquQﬁ

2. mslansimegiuldl ashnsiusedeluliluiuilifdduan dailoiuy
119752 199091 WY LLa:LﬁaLﬁuﬁaaﬂonuiﬁLLﬁam’aaLﬁui‘ﬁTuqd*?iﬁm%mLﬁaﬂaaﬁumsﬂuLi"jau
MTNWULIANDN

3. AIINIRAMNATIINBUNTANE RNYBIETNIARE AL DY Lﬁ@TﬁLﬂuﬁaga’[ums
fersansorunisaiuazuusldanisanazausasssnsaiutuiit Fasumaszunsasely ey

2 =

Foyanfdstosialiasaagunalduiueu

U

LONHI5DDY

Chulalongkorn University. (2007). Air pollution treatment system. Bangkok : Air pollution.
(in Thai)

Devlaeminck, R., Schrijver, A., & Hermy, M. (2005). Variation in throughfall deposition across
a deciduous beech (Fagus sylvatica L.) forest edge in Flanders, Journal of Since of
the Total Environment, 337, 241 - 252.

Sakaerat environmental research station (2012). Location and Area Retrieved July 2, 2012,
From http://www tistr.or.th/sakaerat/ADDRESS.HTM. (in Thai)

Evaluation of Wet and Dry Acid Deposition using Natural Method Over SDU Res. J. 6 (2): July-Dec 2013
the Sakaerat Biosphere Forest



57

Pradab, N. (2005). Study of acid deposition in western region of Thailand. (in Thai)

Pradab, N. (2012). Data collection and sample analysis of acid accumulation in central part of

Thailand. Bangkok : Data collection and sample analysis of rain. (in Thai)

Skeffington, RA., & Hill, T.J. (2012). The effects of a changing pollution climate on throughfall
deposition and cycling in a forested area in southern England, Journal of Since of

the Total Environment, 434, 28 - 38.

Watanabe, M., Takamatsu, T., Koshikawa, M., Yamamura, S., & Inubushi, K. (2008). Dry
deposition of acidic air pollutants to tree leaves, determined by a modified

leaf-washing technique, Journal of Atmospheric Environment, 42, 7339 - 7347.

AMZHLIEY

fisns fvu
inAnsuTyailn sednnaluladfowiedon ﬂmzwé’adwuﬁdLnﬂz&'iaml,az":’aq
anInedonalulainsseeundouy3 126 auulszmaia WIWUNNe lWaYNAT
NTNWUIUAT 10140
e-mail: nongtonmai@hotmail.com

sA.aswetld JueAR
p19138N3nE o sfussa eI naluladReunden ﬂmzwé’oawuﬁdanz&'iaml,az'“;’a@
anInedonalulainsseeundouy3 126 auulszmgia WIWUNNe LWAYNAT
NTNWUIUAT 10140

sA.A5.8508A17 Aatiunsan
21995fIUE N33 erstlssaaeizinaluladdvuinden ﬂmzwﬁaawuﬁaLLamﬁauLL@:"J’N@
anIneduinalulainsseeundouy3 126 auulszmgia WIWUNNe LWAYNAT
NTNWUIUAT 10140

SDU Res. J. 6 (2): July-Dec 2013 Evaluation of Wet and Dry Acid Deposition using Natural Method Over
the Sakaerat Biosphere Forest






