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AQI = Air Quality Index for pollutant

ki PM,.5 co NO, SO, O3 a
AQ (ug/m?) (Ppm) (ppb) (ppb) (Ppm) slsgd) Bag>
0-50 0.0-12.0 0.0-44 0-53 0-35 0-54 KT
(Good)
51- 12.1-354 45-94 54 -100 36-75 55-70 (A pA
100 (Satisfactory)
101- 355-554 95-124 101 - 360 76 - 185 71-85 Jiina
150 (Moderate)
151- 55.5-150.4 125-154 361 - 649 186 - 304 86 - 105 et
200 (Poor)
201- 150.5 - 250.4 155-304 650 - 1249 305 - 604 106 - 200 :\,.‘ldl o
300 (Very Poor)
301- 250.5-500.4 30.5-50.4 1250 - 2049 605 - 1004 >200 Severe
500 (:3)
(/nttps://www.airnow.gov/agi/agi-basics) : il
Ll Ableal] 2sials Eigle (Y AQI leea oL
A0l (IH_IL) (C—C)+1
= X —_—



C = Measured concentration of the pollutant

C. = Lower bound of the concentration range in the AQI category
Cy = Upper bound of the concentration range in the AQI category
I}, = Lower bound of the AQI value corresponding to C;,

Ig = Upper bound of the AQI value corresponding to Cy

tob LS skl men 0m AQI A el DA (e (ne pdisal JlaaY) AQI ans iy
AQI = max (AQI pmz5, AQI co, AQI noz, AQI soz, AQI 03)
ol elsgl) asa (s5ie 2any aild (AT e el AQI 4l cilislal) asl (\S13)
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zisalll ol & Cus (Gradient Boosting dee sl e XGBoOSt Miay - iailly jlasty) dallas &
Gradient g ull jujas 4w aladiuly dald) = 3lall Residuals lal) s Dla e ‘_Audm J<én
& Slsll decd e b csatealls 5,0l i) e el Je a3;0 XGBoost i .Descent
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oo s Lo lad) ey L8 (Parallelization) (sjlsial) 2uiill XGBOOSt acdy 14Spudly 5oliSl) o
saaally dadaal) ililal) e sana e Jalaill Galia abeasg ¢ € (S8 cuysll o
dada ae auliny ey (Hyperparameters) 48l < laleally sjluadl Jlss (anads (Ko digpall o
aleay Lo A 53 g30al) all pe Jalaill 7 3gaill pe oy LS L Asyland) o dudaieal il glgu (AUSdl)
Aaal) bl 8 Glee
(L25 L1 Jie deditie (Regularization) st cilugs XGBOOSt sy dwsdhall o LAY daglia .
sl zasall 58 (prenty sl Gl £ 3sadl dadle b Y] Jha Qi b aela il
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A g aladiuly ellyg (Yo ¥ e=Y o Yo) spall olsgll sagn pdiger il sl 8 = 3sail) Mo aladiul
Oe BB DA e cemse 3t Gl 4 D5 (ailadS Bdnll adl me el e
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t b LS XGBoost J 48l cilaladll lasia 3

param_grid = {

'n_estimators': [100, 200, 300,400,500,600,700],
'max_depth': [1,3,5,4],

'learning _rate': [0.01, ©.05, 0.1],

'subsample’': [0.1, 0.5, 1.0,0.8,0.9],

'colsample bytree': [0.1, 0.9, 1.0,0.1,0.01]

: sk WS RandomizedSearchCV aladial s

random_search = RandomizedSearchCV(
estimator=xgb_model,
param_distributions=param_grid,
n_iter=10, # Number of parameter combinations to try

cv=5,

scoring="neg_mean_squared_error',

verbose=2,
random_state=42,

n_jobs=-1 # Use all available CPU cores

ety Geulie DG Aol 7 3gall ol aui 4
Ll asdll oy Aallaall (3954l Jacigia uiks :Mean Absolute Error (MAE) Gslasll Uasl) Lassic @
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Theil-Sen Estimator /tad/ £ —#£
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a8y ST alesy Las o(outliers) s3lall aall daglie Ao 43508 3all 138 Cayed Al 8 Bl (e g3
LS . (Sen, 1968) dwilaie ye ) dijaie Glily ae Jaladll wie Ll gl laal) cadlads &5)lae
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dassicall grafull 0 ¢
JEEY) #hasuly bl Jalay 2)6<Y1 D @llyg Visual Studio Code  galin Ao slae¥) &
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bl Aallead numpy &pandas

abliiall gasilly = dlail) Jasial scikit-learn
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Abstract. Dammam and Jubail face significant environmental and public health challenges due to
elevated air pollution resulting from industrial activities and traffic emissions. This study aimed to
assess air quality in both cities during the period 2019-2024 by utilizing satellite data (Sentinel-5P
and MODIS) in conjunction with artificial intelligence models. The results revealed that Jubail
recorded higher concentrations of fine particulate matter (PM,.s), averaging 45.28 pg/m3, compared
to Dammam (42.04 pg/m3). Additionally, NO, and SO, levels were higher in Jubail, reflecting the
pronounced impact of industrial activities, while no significant difference was observed in CO
concentrations between the two cities. The XGBoost model was employed to predict air quality,
achieving high accuracy (R2 between 0.96 and 0.98), with prediction errors being greater in Jubail.
The study confirmed that industrial emissions and traffic are the primary sources of pollution,
although some improvement in certain pollutants was observed due to environmental policies. The
study recommends enhancing vehicle efficiency, expanding green spaces, and developing stricter
environmental policies to mitigate rising NO, and O levels and to achieve a more sustainable
environment.

Keyword: Air Pollution, Future Predictions, Spatial Changes, Industrial Areas, Predictive
Modeling, Applied Geography.



