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ABSTRACT

Global warming was caused by excessive Greenhouse gas primarily composed of
Carbon dioxide, Methane and Ozone in troposphere layer of Earth's atmosphere caused rising
global climate temperature. The purpose of this research was to study of chemical reaction in the
Etmosphere causing Greenhouse gas. The concentration of these gases in the chemical reaction
can be explained through Ordinary Differential Equation (ODE) and finding solutions through
numerical method in steady state case by controlling external factors. Then, errors from
analyzing the concentration of gas through two different uﬂethods (Decomposition and Multiple
regression with Genetic Algorithm) were compared to choose the least erroneous method to be
used in forecasting Carbon monoxide, Ozone, and Methane gases up to year 2020. The results of
this research conclude that the concentration of particular gases trend to equilibrium state.
Moreover, Multiple regression with Genetic Algorithm method yields the least erroneous results
for Carbon monoxide, Ozone, and Methane gases. By using this method to forecast the three
gases from 2013 to 2020 in the study area, we found that Carbon monoxide has the tendency to
rise, increasing the risk of generating more Greenhouse gases such as Carbon dioxide. Ozone gas

has the tendency to decrease insignificantly, whereas Methane also has the tendency to decrease.

Keywords: Global warming; Greenhouse gas; Equilibrium state; Decomposition; Multiple

regression with Genelic Algorithm; Forecast;
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Genetic Alecrithm Pseudo Code

Bagin

Set generation g = 0;

Initialize population;

While termination condition is not met, do
Begin
Bvaluate fitness;
Select most fit individuals for reproduction;
Crossover genes from selected individuals;
tutation based on probability;
Replace weak candidates with better offsprings;
Set generationt g = g + 4;
End

End
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VNAVNTIN (2.11), Q12) Hag (2.3) ddennisinedgisermantinldlugsazaums
Y o o = o A o ana =}
udrininiluszonannsmandinmanilas k,_k, k, fesasimsifelfasemaaiives

aumMsn (2.11) = (2.13) Mudey

aumsall CO+OH 55 CO, +H

101 o
3%¥ﬂ=—kjcoﬂpﬂ (3.7)
g“§¥l=kJCO“OH] (3.8)
iEﬂ:kJCOHOH] @9

dt
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aumsiall H+ 0, —2 5 HO,

- o) Y
A . hjfo] o
] o] =

aumaall HO, + H—2>20H

A1 o, ]1m) i
L o) o
‘ﬂj?*]zkgpgozﬂkﬂ P

o 3 Y o 3 a = =2
ﬁﬂuulﬁﬂi33Jﬂ'J"til?fﬂJ‘Wuﬁ'ﬂ&ﬂhﬂﬂ]i‘)ﬂﬂﬁlﬂﬂﬂk&y)aqE’!ﬂ?@ﬂ“}fﬁﬂlﬂdﬁhﬂﬁ (3.6) D3 (3.15)

o = o 91
1!"!'1‘1%‘?]1&'33‘1]31’]1\1?]m‘ﬂﬁ']ﬁﬂ'ii]f}ﬂ?”!

dCRN_Sqcorfon;
ﬂ%gﬂ_huxnunﬂ+kﬁH0ﬂDﬂ
% - k,[COJ[OH]

d[H]

g0 = [CONOH]~k,[HI[O;}=ks[HO;1{H]

gL(gz_]:,kz[1~1][Oz}

dt
qﬁ?J=kJHHOJ_kJH0ﬂ“”
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2. manlgiseiiidinafielelsu (0,)

PINFUNII (2.11), (2.12), (2.14), (2.15), (2.16) uaz (2.17) vanmanalfnsemi
wdnldludazaums udnhuiidussuuaumsnadiamans 1ng ki,kQ,k‘,,rks,ké,k? fio
ﬁw‘5mmﬁﬂﬂﬁﬁ?mmamﬁmaqﬁnmﬁ‘fi (2.11), (2.12) , (2.14) — (2.17) mudsudsaumsi
(3.6) 1 (3.12) dluewmssudumioufumsfal §Asniv M faoyyaleasonda (OH) uag
famsveulavenlss (CO,)

aumsinil HO, + NO —+—NO, + OH

A0:]_ i, 0ol 619
d[z]tO] -k, [HO,][NO] (3.17)
d[I;JIOQ] =k, [HO,][NO] (3.18)
d[;)tH] =k, [HO,][NO] (3.19)

aumsiall NO, —=>NO+0

D1 o
d

[dNtO] =k, [NO,] (3.21)
d—gto—] =k, [NO,] (3.22)

aunanll 0+0, >0,

%)l—ké[o][oz] (3.23)
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W] k[0, 629
d[(:s] ~k,[0][0,] (3.25)

2

d[ljhoz] - K, [HO,][0,] (3.26)
Ui, [no, oy 62D
d[iH] o]0 6.29)
e 029

o BN & e ol a W s s @
ﬂ\‘e’uuLﬂJE)S’JEJﬂ’HMﬁMWHh“H&‘Hnﬂ"va<1m‘imﬂm%ﬂﬁ‘}J%}uulﬂa’ﬂﬂ"l“]fmmxmcﬂﬂicﬁu

:‘/ i =3 = o = o 9
FauaTuns (3.6) 89 (3.12) uaz (3.16) #19 (3.29) niluszurmeasamans oz 1691
d[CO]

—5 =~k [COlIOH]

% = —K,[COJ[OH]+ k,[HO, J[NO]+k;[HO,1[O;]
%:mcomm

% =k,[COJ[OH] -k,[H][0,]

d[zg] = —k,[H][0,] =k, [0][0, ]+ k;[HO,][0,]

| d[}é?z] = k,[H][0,]- k;[HO, ][H] - k,[HO, ][NO] - k,[HO,][0,]
%l = —k,[HO,][NO]+k,[NO, ]

ﬁl\’%: k,[HO,1[NOJ-k,[NO,]

%@: k,[NO,]-k,[0}[0,]

do,]

5 el 0105 HRL 110
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DNAUMIN (2.18) — (2.20) Thoanmanalfisomaniinldluusazaums ndniun

o g a o A w a aan =1 =
Auduszuuaumsnundasdas lao kg, ko k,,  fAodannmanalgisomanivosaunish

(2.18) — (2.20) AIUAIAD

gumaall CO+H,0—*%>CO0, +H,

d[((fto] =k, [CO][H,0]
d] [%tz,?_]z ~kg[CO][H,0]
d[(;toz] £k, [CO][HgO]
i[;t_zl =k, [CO][-HZO]

gumaei CO, + 4H, —*>CH, + 2H,0

d[CO,]

dt =k, [CO,][H,]
AhL_ o, )7
d[f}fh] - kg[CO?][Hzr
d[11,0]

= =k, [CO,][H.]

2 = v ow e @ A g a o o w
Wuume) - 4H, nuwdell H, og 4 M anlwdoogluszyuaunmsasiamaniveniigs 4

(3.30)

(33D

(3.32)

(3.33)

(3.34)

(3.35)

(3.36)

(3.37)
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dumsial CO+3H, —*»>H,0+CH,

A0 feoqpint 630
M) fcolim, 639
d[H,0] ;

= = Ko [CO][H,] (3.40)
d[itH“] = k,, [COJ[H, T (3.41)

A =2 A ] @ e 3 P v a o= o
nnewia - 3H, viinedall H, g 3 @2 falsmosd luszuuaumsnainmanineniig 3

2
@

[ 4 . a&’f = = :j g o
mumﬁm’mmmawuﬁm'ﬂummmsmﬂﬁ"wmmumxmﬁnmi (3.30) ﬁd (3.41) 1M

Wuszuunuanamaaias 1

)< i [cOIH,01- K lCONILT
d[CO,]
dt
d[CH, ]

di
ﬂ}ig} = —Ko[COIH, 0]+ k,[CO,1[H,]' +k,,[COIH,T

d[H, ]

=k [COI[H, 0]k, [CO,][H, '

= k,[CO;1[H; ] +K,[COI[H, T

= k,[COJ[H,0] - k,[€O, ][H, '

Vv

HIAUMININUANITINAUTL LA



Ei%l] = —k,[COJ[OH] - k,[COJ[H,0]— k,,[COI[H, I

@ = —k,[COJ[OH]+k,[HO, ][H] + k ,[HO,][NO]+k,[HO,][0;]
% = k,[COJ[OH]+ k,[COI[H,0] - k,[CO, 1[H, '

%” = K, [COJ[OH] - k,[H][0,] ks [HO, ][]

d_[d?z_] = —k, [H][0,] - k,[0][0, ]+ k,[HO,][0,]

ﬂ}% = k,[H][0,]- ks[HO, J{H} =k, [HO, [NO] - k,[HO, ][0, ]
‘C%)“] =~k [HO, [NOJ+ k;[NO, |

d“;fz] ~ k,[HO, ][NO] ~k,[NO, ]

%)_]: k,[NO,1 -k [010;}

d_[d?i =Kk, [0][0,]=k,[HO,][O;]

ﬁ%}s_d = K,[COIH, T + k, [CONH, I

d[H,0

dRPL- —kg[COH,0]+k,[CO,1[H, ] +k,,[COI[H, ]’

= k,[COI[H,0]- ks[CO,][H, T

MsyIHamavazna1aae 1 luunn 4
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¥ s s o o s o o A v v £ )
Tudueau (ppm) SmTuMaemsvouvouen 1o uaz Malimu uaz Anududu wialuiudn
i o o [ c;’
491 (ppb) dmsumas T Tauaail

3190 3.1 Joyail 2008 - 2011 HlFlumsnenseitla.s. 2012

dou/l | Mamsuounewenlyd (ppm) | Maslelaw (ppb) | My (ppm)
1/2008 0.58 31.04 2.28
2 /2008 0.56 27.62 2.14
3 /2008 0.38 25.52 1.89
412008 0.33 2218 2.00
572008 0.20 19.58 1.90
6 /2008 0.28 13.05 1.91
7/ 2008 0.27 13.35 1.82
8 /2008 0.31 12.08 1.91
9/2008 0.26 1321 1.92
10 /2008 0.42 16.56 228
11 /2008 0.51 i 2.26
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1/2009 0.64 30.73 1.91
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6 /2009 0.29 13.87 0
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9/2009 0.21 16.67 1.82




10/2009 0.32 17.37 1.93
11/2009 0.31 25.63 207
12 /2009 0.39 27.61 2.16
1/2010 0.35 27.75 2.18
2/2010 0.23 24.08 1.91
3/2010 0.36 3212 1.91
4/2010 0.13 22.46 1.81
5/2010 0.29 18.59 1.91
6/2010 0.22 15.35 1.64
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12/2011 0.82 34.44 1.92

45



46

Fadoyaila.e. 2008 — 2011 azrhwmennsalluil a.a. 2012 uazhainensol ldnnSvuioy
o Y a A A A sy oA an 2l wa
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dau152no1 (Decomposition) 1tz 335 1zrimsaanssTaslFinFuiugnssulumsman
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o

Fuilseins (Multiple Regression using Genetic Algorithm; MRGA) Tﬂﬂf’i’fmgaﬂ f.Al. 2012 HA9

:::i 3 = A ! ~ @ a
MTNN 3.2 ‘Uﬂgﬁ'ﬂﬂ.ﬁ. 2012 wensoumeufummeInsol

Hou /1) Mamsvouvevenlad |  Malelau Mty
1/2012 0.93 24.29 1.90
2/2012 0.76 25.02 1.00
3/2012 0.49 2347 153
4/2012 0.42 24.69 171
512012 0.53 2216 1.84
6/2012 0.41 17.47 1.89
712012 0.52 15.49 .98
8 / 2012 0.31 12.98 167
9/2012 0.32 17.37 1.90
10/ 2012 0.62 21.03 2.02
11/2012 0.79 16.32 2.08
12 /2012 097 22.09 2017
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