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PEMODELAN KONSENTRASI KARBON MONOKSIDA (CO) 

MENGGUNAKAN METODE GAUSSIAN DI KAWASAN PEREMPATAN 

JALAN RAYA WADUNGASRI KABUPATEN SIDOARJO 

 

ABSTRAK 

 

Perempatan Jalan Raya Wadungasri yang terletak di Kecamatan Waru Kabupaten 

Sidoarjo memiliki peranan penting sebagai simpul transportasi yang 

menghubungkan jalur utama bagi kendaraan bermotor dari area industri di Jalan 

Berbek. Lokasinya yang berada di kawasan komersial yang ramai, terutama 

disekitar pertokoan di tepi jalan dan area pasar tradisional, menyebabkan lalu 

lintas di perempatan tersebut menjadi padat sehingga menghasilkan polusi udara 

berupa karbonmonoksida (CO) dari emisi kendaraan. Tujuan dari penelitian ini 

adalah menganalisis hasil nilai kosentrasi karbonmonoksida dan menganalisis 

dispersi hasil pemodelan karbonmonoksida di Perempatan Jalan Raya 

Wadungasri, serta menghitung hasil validasi model gaussian dengan hasil data 

lapangan dengan persamaan friction bias (FB), Wilmott’s Index of Agreement atau 

IOA (d), Mean Absolute Percentage Error (MAPE) dan Normalised Mean Square 

Error (NMSE). Penelitian dilakukan selama 3 hari yaitu hari selasa, jum’at dan 

minggu. Hasil penelitian menunjukkan bahwa konsentrasi CO model terendah 

terjadi pada hari minggu dengan nilai 5029 µg/m3 dan nilai tertinggi CO terjadi 

pada hari selasa pada konsentrasi 100% yaitu sebesar 39.914 µg/m3, sehingga 

pada jarak 40 m konsentrasi CO akan semakin rendah 20% yaitu 7.982 µg/m3. 

Konsentrasi tertinggi ditandai dengan pola sebaran bewarna merah tua, dan biru 

tua untuk konsentrasi rendah. Hasil validasi model dan data lapangan didapatkan 

hasil uji validasi IOA sebesar 1.0 %, uji validasi FB sebesar -0.006, MAPE 

sebesar 33.62% dan uji NMSE sebesar 0.0000328. 

 

Kata kunci: Gaussian, Karbonmonoksida, Kendaraan Bermotor  
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CARBONMONOXIDE (CO) CONCENTRATION MODELING USING 

THE GAUSSIAN METHOD IN THE INTERSECTION AREA OF THE 

WADUNGASRI HIGHWAY, SIDOARJO DISTRICT 

 

ABSTRACT 

 

The Jalan Raya Wadungasri intersection, located in Waru District, Sidoarjo 

Regency, has an important role as a transportation node that connects the main 

route for motorized vehicles from the industrial area on Jalan Berbek. Its location 

in a busy commercial area, especially around roadside shops and traditional 

market aras, causes traffic at this intersection to become congested, resulting in air 

pollution in the form of carbon monoxide (CO) from vehicle emissions. The aims 

of this research are to analyze the results of carbon monoxide concentration values 

and the dispersion of carbon monoxide modeling results at the Jalan Raya 

Wadungasri intersection, as well as calculating the validation results of the 

Gaussian model with field data results using the friction bias (FB), Wilmott’s 

Index of Agreement atau IOA (d), Mean Absolute Percentage Error (MAPE) and 

Normalised Mean Square Error (NMSE). The research was carried out for 3 days, 

namely Tuesday, Friday and Sunday. The results of the research showed that the 

lowest model CO concentration occurred on Sunday with a value of 5029 µg/m3 

and the highest CO value occurred on Tuesday at a concentration of 100%, 

namely 39,914 µg/m3.Consequently, at a distance of 40 meters, the CO 

concentration was projected to decrease by 20%, resulting in a 

value of 7,982 μg/m³. The highest concentration is depicted with a red distribution 

pattern, while lower concentrations are represented by blue. Model validation 

against field data yielded an IOA validation test score of 1.0%, an FB validation 

test score of -0.006, an MAPE of 33.62%, and an NMSE score of 0.0000328. 

 

Keyword: Carbonmonoxide, Gaussian, Motor vehicle 
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