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Carbon Dioxide Emissions Model using Multiple Regression Analysis: A Case

Study of Example Community in Phitsanulok Municipality.
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ABSTRACT

Currently, climate change is one of important problems that the world pays
attention to. Major cause is the increasing of greenhouse gases over the capacity.
Carbon dioxide (CO2) is one of greenhouse gases that accumulate atmospheric
heat which affect to rising temperature of the earth surface. This research focuses
on evaluation of quantity of carbon dioxide from the quantity of each type of
vehicle. The objective is to find a relationship between types of vehicles and the
concentration of carbon dioxide; and to create regression models that concern the
vehicle types and amount of carbon emissions. The data used in the research are
including: the amount of carbon dioxide obtained from a sensor instrument, and
the. number of 5 categorized vehicles e.g. pickup truck, sedan car, sport utility
vehicle (SUV), middle and large trucks and motorcycles. The result shows high
relationship of the concentration of carbon dioxide and the quantity of each type
of vehicle. Regression model was constructed based on 3 factors including
number of sedan car, number of motorcycle and sport utility vehicle. The model
can be applied using other vehicle counting methods such as counting up from
the CCTV network and applied to traffic data from Department of Highway to

estimate the carbon dioxide.
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2. HANISALATIEMANMNANNUATEUNINNALUSAATZLAEAILLsATNAEINS

aANBENYAMTILEY

annsiudiayaluniaauis NetuA WU U LEINALA AR WL 96
i 5 dszinm 16uA s0n9euy saina snanlszqed 90 6 deaulil uay
904N781Ue116 Aausaulemnn ldwn Buansueulaaanlasnansaaise 14
dl A '8 o dl o v a e dl o o & 1 o
LPTRINDLTULERTR9IIR e tTeYaNITATITINETI A NANTUEsE I e uLS

daszuazfnlsniy lAnaniseezisesalilil

A5 6 LARNHANNTIATI AN ANENNIARAW AL ILNY AR

Adjusted Std. Error of

Model R R Square R Square The Estimate
.883° 837 .834 2193.739
902° .874 .870 1731.210
.908° .887 .882 1551.467

a. Predictors: (Constant), X2
b. Predictors: (Constant), X2,X5

c. Predictors: (Constant), X2,X5,X3

1
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AMNAIT19 6 HANTTILATIZEARlNAALLILT 3 HAN R Square visadulsz@ns

nssndulanuungunInigauFaunauiui 3 Tuea Slueauuuy 3 duas

tsznaumaasanils 3 fautls Aa X2:90109, X5: 3080 78NULUH LAy X3: 901Nz a9m

P PRI

T3Lmaa® 3 JA1 R = 0.908 178 90.8% uNtAIINT1 N uAsuaulaaan by
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e 3 anad Bnuaiuaulneanlasiazanadsiog IHaNaTUANANL 72 AN

nasndulanuunnaungnifuutiuda (Adjusted R Square) faziiud1uaaLLLT
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3 duRANIngauiu InaiiAn R Square = 0.887 1198 88.7% Mu18AIININ 508

Ay 88.7 199ANHULL BN AT uanlaean lasiiy annnrnedung ldfaesauls
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X2:30004, X5: 904N THIULUH LAY X3:70atUn1s2a9A NansnanalTuno

AsuaulaaanlbAuIny 88.7%

3. NANMFIATIZTUNMSREMLLANABINTUsEINMALS I
asuaulaaanldnanmsldannisnisannaswinn
lunasdiAsizidayaiieas1uuudaiaainisdssuimatdinan
9 o A 1% o
arjuaulaeanladannasldaunisnasnanesniians arlALULAIAB9ANAN9

v
o

Coefficients Nix1aNN53tATzidayasaalilsunsu SPSS MHnamsil

19149 7 LAANANL TN UANLIEENENITDANBYLNI A1

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 7020.633 709.104 9.901 .000
X2 73.558 4.288 953 17.153 .000
2 (Constant) 7271.558 562.523 12.927 .000
X2 54.002 5.604 .699 9.637 .000
X5 6.184 1.412 318 4.379 .000
3 (Constant) 7299.528 504.215 14.477 .000
X2 43.579 6.214 564 7.013 .000
X5 4.506 1.396 231 3.227 .003
X3 56.405 19.808 238 2.848 .008

a. Dependent Variable: Y

AINAIIN 7 HANNTAATIZUANANLILANBN1T0ANDEILNNZAIY 138 AN B U84
wriazTuiaa Inaluinai 3 11 AN p-value 289dauLlsfiuynsa Hentiaandn 0.1 A9

anunsnsnldilauaunisnisnanasld aanninls Aa
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sdefne  MG_PIN (D)

sdefre  SOCL_FM [4)

sdefine  DOC_GAM [0.5)

sdefne  READ_SAMFLE INTERJAL (3]

sdefne  READ_SAMFLE_TMES (3)

sdefne  ZERD_POINT VOLTAGE [0.220)

waafine RESCTICH VOLTEAE (0.020)

flomr CO2Cune{3] =
{2802 ZERO_POINT VOLTA GE.[REACTION W

OLTGAENZ BI2-3)]);

{ Serial.begin(115200);

pinkd nde(BOOL_PIN, INFUT):

dighairite[BOOL_FIM. FIGH);

Serimlprird ¥ 5-611 Demosiration'n™]); }

vioid laop(]

{ imt percentage; foatvolis;

vols =M GReadd G _FiM);

Sedalprirt "SEM-00007- );

Serinl prirfvels);

Sermlprrd %" ;

percentage =
W GGetFercentageiyolis, C02Cunre]

Senal prirt{"CO2:7);

if (percenmge == -1} {

61

Emrial.pring] "=4007 ], §

elee | Seralprotpercerimge); |
Zerial. pring] "ppm” I;
Serial.pring™in";

# [digitalFeadBOOL_FIM) ¥

Zarial pring] "=====B00L & HIGH======":

}=lee { Smmalprnt "=====B0CL is

Zerial. pring™in";
delay(150000); ]

floath GRead(imt mg_pin|
{ indi;

floatw=0

for (i=0;i<READ_SAMPFLE TBJES;i++) |

v *= pnealogRead{mg_pin];

deley (READ_S2MPLE_INTERVALR 1}

w = f+/READ_SAMPLE_TMEE] *5/M024 ;
retumv; |

mt M EGEeiPerceningefloatvalis, float “poure)

[ (feolsDC_GAMN

j==ZERD_POMT VOLTAGE) [ resum -1;

elge{ reium pow 10, (el BDC GA IN}-
powy, L A ¥

pourne[1]Vpeune[2]+powme[0] }



zdefne  ME_PIN (D)
sdefne  BOOL_FIM [4)

sdefine  DC_GAM [0.5)

sdefne  READ SAMPLE_INTERJAL (30)
sdefne  READ SAMFLE TMES (3)
sdefne  ZERC FOINT VOLTAGE (2.220)
wdefine  REACTION VOLTGAE (0.020)

flomar CO2Cunve[3] =
{2602 ZERD_POINT VOLTAGE [REACTION W

OLTGAENZ BI2-3)):

{ Zarialbegin(113200);

pinid pde(BOOL_PIN, INFUT):

digitalrite [EOCL_FIM, KIGH);

Seriglprir( G-B11 Demeostration's™); |

void laop(]

{ irmi prrcentage; floatvelts;

viols = W GReaddd G_PIM);

Serinlprint] "SEN-00007- );

Seninlprirfeols];

Serglprirt] V" i

pErcEniEgE =
I G GetFercentageirohs, CO2Cunre|

SenalpririCO2:7;

if {percenmge == -1} {

62

Sarialpring] "=4207]; )
slge | Sxrslprintpercartegs); |
Sarial.pring] “ppm® J;

=

Serial.pring[™in"j;

# [digitalFead/ECOL_PIN) |

Serial.pring™in"j;
delay(150000); ]

float b GRead[imt mg_pin]
{ imti;

floatw=1

for (i=0;i<READ_ 34 PLE T ESi+=) |

v *= pnalogResd{mg_pin];

deley(READ_SAMPLE INTERVALE }

v = f¢/READ SAMPLE TWEE] *5/1024 ;
refum ;|

nt MEGeif ercempgeifioat vohs, float “poure)

[ #(folts/DC_GAM

|==ZERD_FOMT VOLTAGE) [ resum -1;

slge{ reum powild, [holsDC G4 IN)-
paw| | L I

pouree[1]Vpourve[2]+powee[@] }
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test_co2

MG_PIN
BOOL_PIN
DC_GAIN

READ_SAMPLE_INTERVAL
READ_SAMPLE_TIMES
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")
(0.5)

(s0)
(s)

& mini, 80 MHz.

4M (1M SPIFFS

v2 Lower Memory. Disabled, None.
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WULANTIALTLNNTUNINLE

70

U
wn.
UTNNETUNIUUL
133104 CO,
aNAL AN M 90 66071 | IDANTEIU | 417 Sensor
IONITUL | I0urN . .
awnyszasA 4] 2115 (ppm)
1 7.00-7.30
2 7.30-8.00
3 8.00-8.30
4 8.30-9.00
5 17.00-17.30
6 17.30-18.00
7 18.00-18.30
8 18.30-19.00
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| .
TINN 1

47 2

047 3

109 4

7099 5

7299.528 + 43.579(317) + 4.506(216) + 56.405(121)

=7299.528 + 13814.543 +973.296 + 6825.005 = 28912.372

7299.528 + 43.579(523) + 4.506(273) + 56.405(219)

=7299.528 + 22791.817 + 1230.138+.12352.695 = 43674.178

7299.528 + 43.579(643) + 4.506(260) + 56.405(251)

=7299.528 + 28021.297 + 1171.56 +14157.655 = 50650.04

7299.528 + 43.579(378) + 4.506(103) + 56.405(177)

=17299.528 + 16472.862 + 464.118 + 9983.685 = 34220.193

7299.528 + 43.579(405) + 4.506(181) + 56.405(204)

=7299.528 + 17649.495 + 815.586 + 11506.62 = 37271.229

7299.528 + 43.579(552) + 4.506(258) + 56.405(218)

=7299.528 + 24055.608 + 1162.548 + 12296.29 = 44813.974

7299.528 + 43.579(489) + 4.506(234) + 56.405(182)

=7299.528 + 21310.131 +1054.404 + 10265.71 = 39929.773

7299.528 + 43.579(413) + 4.506(224) + 56.405(156)

= 7299.528 + 17998.127 + 1009.344 + 8799.18 = 35106.179

72



1A 1Bunumiueulaeanlas (ppm)
7.00 4. — 7.30 1. 28312.372
7.30 4. — 8.00 1. 43674.178
8.00 4. — 8.30 . 50650.04
8.30 14.—9.00 u. 34220.193
17.00%. —17.30 . 37271.229
17.30 4. — 18.00 U. 44813.974
18.00 #. —18.30 U. 39929.773
18.30 1. —19.00 . 35106.179
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WLUA 999U TENNETUNI MUY

75

il 12 nINHIAN 2561
UszNeNUN UL

133704 CO,

aNAL AN 90 30 64031 | 304N3EL a1n Sensor
TANTELE | AN o intlseaaR 14 25T (ppm)
1 7.00-7.30 52 96 59 1 407 18167
2 7.30-8.00 80 123 26 3 576 20527
3 8.00-8.30 55 108 25 - 359 17265
4 8.30-9.00 49 103 21 - 289 15994
5 17.00-17.30 29 88 31 - 421 16844
6 17.30-18.00 34 90 21 - 327 15006
7 18.00-18.30 26 37 6 - 230 9004
8 18.30-19.00 15 28 5 - 176 8502




WLUA 999U TENNETUNI MUY

76

fuil 13 nINHIAN 2561
UszNeNUN UL

133704 CO,

aNAL AN 90 30 64031 | 304N3EL a1n Sensor
TANTELE | AN o intlseaaR 14 25T (ppm)
1 7.00-7.30 159 306 111 3 1247 30709
2 7.30-8.00 135 256 80 o 1470 30509
3 8.00-8.30 160 293 64 3 1018 27861
4 8.30-9.00 125 252 67 22 703 24067
5 17.00-17.30 144 217 115 5 874 26142
6 17.30-18.00 167 335 71 4 1052 28977
7 18.00-18.30 1562 265 55 3 582 23142
8 18.30-19.00 124 201 41 4 386 21921




WLUA 999U TENNETUNI MUY

FUN 14 nINGIAN 2561

7

Uszinnenuniuuy

133704 CO,

aNAL AN + 90 30 64031 | 30dnsEnm a1n Sensor
NI T o inlssaaR 14 R (ppm)
1 7.00-7.30 34 67 20 - 132 11002
2 7.30-8.00 44 88 30 = 177 14786
3 8.00-8.30 83 162 50 1 249 19237
4 8.30-9.00 91 173 45 7 202 19237
5 17.00-17.30 85 187 52 2 187 19237
6 17.30-18.00 1l € 194 55 o 246 20785
7 18.00-18.30 74 183 26 1 256 18167
8 18.30-19.00 96 195 40 2 233 19661




WLUA 999U TENNETUNI MUY

78

il 15 nINHIAN 2561
UTLNNUNIUL
13104 CO,
ANAL AN 90 30 64071 | 304NsENY A1N Sensor
TNIELE ) I im s e 4] R (ppm)
1 7.00-7.30 22 39 5 - 62 7720
2 7.30-8.00 26 40 5 = 77 7935
3 8.00-8.30 21 30 3 - 63 7604
4 8.30-9.00 28 42 10 1 98 8502
5 17.00-17.30 43 55 11 1 182 11002
6 17.30-18.00 43 58 13 1 153 11002
7 18.00-18.30 38 67 8 1 136 11002
8 18.30-19.00 34 52 10 - 140 9004
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