
 
 

UNIVERSITI PUTRA MALAYSIA 
 

PREDICTION OF AIR POLLUTION OF AHWAZ CITY BY IMPROVING 
ENERGY EFFICIENCY 

 
 
 
 
 
 
 
 
 
 
 
 
 

MAHMOUD JAVADZADEH 
 
 
 
 
 
 
 
 
 
 
 
 
 

FPAS 2014 1 



© C
OPYRIG

HT U
PM

i 

 

 

PREDICTION OF AIR POLLUTION OF AHWAZ CITY BY IMPROVING 

ENERGY EFFICIENCY  

 

 

 

 

 

By 

MAHMOUD JAVADZADEH 

 

 

 

 

 

 

Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia, 

in Fulfillment of the Requirement for the Degree of Doctor of Philosophy 

 

July 2014 

 



© C
OPYRIG

HT U
PM

ii 

 

COPYRIGHT 

All material contained within the thesis, including without limitation text, logo, 

icons, photographs and all other artwork, is copyright material of Universiti Putra 

Malaysia unless otherwise stated. Use maybe made of any material contained within 

the thesis for non-commercial purposes from the copyright holder. Commercial use 

of material may only be made with the express, prior, written permission of 

Universiti Putra Malaysia.  

Copyright © Universiti Putra Malaysia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM

i 

 

Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment 

of the requirements for the Degree of Doctor of Philosophy 
 

 

PREDICTION OF AIR POLLUTION OF AHWAZ CITY BY IMPROVING 

ENERGY EFFICIENCY 

 

By 

 

MAHMOUD JAVADZADEH 

 

July 2014 

 

 

Chairman: Associate Professor Ahmad Makmom Hj. Abdullah, PhD 

 

 Faculty: Environmental Studies 

 

 

Since the development of industries, vehicles and the people in the cities and their 

suburban areas, carbon monoxide, sulfur dioxide, nitrogen dioxide and some other 

pollutants have been increasing. This study has been conducted to predict the air 

pollution, utilizing model of atmospheric pollutant dispersion   for a large city of 

Ahwaz, with regard to land use, the amount of pollutants released from point, area 

and line sources, subsequently  integrated mesoscale model was used to predict the 

dispersion and concentration of the air pollutants.  

The main purpose of the study was to determine the dispersion factors and the 

meteorological condition which cause the air to be polluted over the study area. To 

achieve the main goal of the study, establishment of the emission inventory, 

meteorological simulation and (CO), (NO, NO2) and SO2 dispersions sources in the 

Ahwaz city regions by using the WRF CAMx and evaluation of the model 

performance were done. The mean difference between prediction and observed data 

was obtained by Root Mean Square Error (RMSE) and the Peak results are as follow: 

SO2, 75 ppb, NO2, 100 ppb, NO, 85 ppb and CO, 40 ppb.  

A comparison of the observed peaks from the air pollution measurement stations at 

ground level, and the results of WRF / CAMx model show the error of the peaks is 

less than 30%, which this percentage indicates that input data to the model and to the 

real data are close to each other. Normalized error was ±20% and normalized bias 

was between -15% to +15%, this amount for the air pollution   models are 

acceptable. Also, the BIAS ERROR calculates the relationship coefficient between 

the simulated prediction and actual data. The results showed that the Zergan Power 

Plant has more effect over the North East part of the Ahwaz city than the Ramin 

Power Plant, due to distances and the wind direction characteristics and that the 

pollutants concentration is equally related to emitted pollutants from their own 

sources. The Ahwaz city line sources have the most effect on the central city, 

concerning the four pollutants. It can be concluded that the concentration of SO2 and 

NO2are higher than the NAAQS (National Ambient Air Quality Standards) value for 

SO2 (75 ppb) and NO2 (100 ppb) and other pollutants level are within the limit. 

http://en.wikipedia.org/wiki/Nitrogen_dioxide
http://en.wikipedia.org/wiki/Nitrogen_dioxide
http://en.wikipedia.org/wiki/Nitrogen_dioxide
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Kepesatan pembangunan industri, kenderaan dan penduduk di kawasan bandar dan 

luar bandar telah mencatatkan peningkatan dalam paras karbon monoksida (CO), 

sulfur dioksida (SO2), nitrogen oksida (NO,NO2) serta pencemar-pencemar lain. 

Kajian ini telah dijalankan adalah untuk meramal pencemaran udara disamping 

menggunakan model penyerakan pencemar atmosferik untuk bandar besar Ahwaz 

dengan merujuk kepada penggunaan tanah, jumlah pencemar yang dilepaskan dari 

punca, kawasan, dan punca selari yang kemudiannya menggunakan model 

pencantuman skalameso untuk meramal penyerakan serta kepekatan pencemar 

pencemar udara. 

Tujuan utama kajian ini adalah untuk menentukan faktor-faktor penyerakan dan 

keadaan meteorologi yang menyebabkan udara di sekitar kawasan kajian dicemari. 

Untuk mencapai sasaran utama kajian ini, penubuhan inventori pelepasan, simulasi 

meteorologi dan sumber penyerakan CO, NO, NO2, dan SO2 di kawasan bandar 

Ahwaz telah dilakukan dengan menggunakan WRF-CAMx berserta penilaian 

kecekapan model.   

Perbezaan min di antara data ramalan dan data pemerhatian diperolehi melalui Root 

Mean Square Error (RMSE) dan keputusan puncak adalah seperti berikut: SO2, 75 

ppb, NO2, 100 ppb, NO, 85 ppb dan CO, 40 ppb. Perbandingan puncak yang 

diperhati daripada stesen pengukuran pencemaran udara di paras bumi, dan 

keputusan daripada model WRF/CAMx menunjukkan ralat pada puncak adalah 

kurang daripada 30% dimana peratusan ini menunjukkan bahawa data input dan data 

sebenar adalah hampir antara satu sama lain. Ralat nomal adalah ±20% dan 

kecondongan normal adalah antara -15% hingga +15% di mana amaun dari model 

pencemaran udara boleh diterima. Disamping itu, ralat kecondongan bertujuan untuk 

mengira hubungan pekali antara ramalan simulasi dengan data sebenar.  

Keputusan menunjukkan bahawa Pusat Janakuasa Zergan memberi lebih kesan 

kepada bahagian Timur Laut bandar Ahwaz daripada Pusat Janakuasa Ramin 

disebabkan jarak, ciri-ciri arah angin dan kepekatan pencemar adalah berkadar 

http://en.wikipedia.org/wiki/Nitrogen_dioxide
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langsung dengan pencemar yang dilepaskan daripada sumbernya. Sumber-sumber 

selari di bandar Ahwaz mempunyai kesan besar kepada pusat bandar di mana empat 

jenis pencemar dijadikan tumpuan. Kesimpulannya, kepekatan SO2 dan NO2 adalah 

lebih tinggi berbanding Piawaian Kualiti Udara Ambien Nasional (NAAQS) iaitu 

nilai SO2 (75 ppb), NO2 (100 ppb) dan lain-lain pencemar adalah dalam lingkungan 

julat. 
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