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30 QA_PIXEL _ _
B2 USGS Landsat 9 Collection 2 Tier 1 Raw Scenes
B3
B4
B5
B6
B7
B10

1000 Optical_Depth_055 MCD19A2.006: Terra & Aqua MAIAC Land Aerosol
Optical Depth Daily 1km

1000 LST_Day_1km MOD11A2.006 Terra Land Surface Temperature and
Emissivity 8-Day Global 1km

2.1113 CO_column
Sentinel-5P NRTI CO: Near Real-Time

Carbon Monoxide
2.1113 tropospheric_ HCHO_ Sentinel-5P NRTI HCHO: Near Real-Time Formaldehyde
column
2.1113 NO2 column Sentinel-5P NRTI NO2: Near Real-Time Nitrogen Dioxide
2.1113 03 column Sentinel-5P NRTI O3: Near Real-Time Ozone
2.1113 SO2_column Sentinel-5P NRTI SO2: Near Real-Time Sulfur Dioxide

30 QA_PIXEL _ _ _
B1 USGS Landsat 7 Collection 2 Tier 1 and Real-Time data Raw

B2 Scenes

B3

B4

B5
B6_VCID_1

B7

30 pixel_qga USGS Landsat 8 Surface Reflectance Tier 1
B2
B3
B4
B5
B6
B7
B10
27830 mean_2m_air_ ERAS5 Monthly Aggregates - Latest Climate Reanalysis

temperature Produced by ECMWEF / Copernicus Climate Change Service

Ly 2ty paedl) Bla (AY) Laatl) ally Bhally Sl Jie JSgl) (aiad Cum

3858 A &yl ghalial) Jsaiy Adlll Giladavally SUA e dunglall Sllial) e ST
Sl aha clay ald jia ) eheadll Glaluall dpaan i ce € I8 JSlgll 038 gy
US) dupcmall aphall el auls o2 ghall g ) Jlisy @AY) Ghlall 45l
osa e alaeY) We & (UHI) zuagils (Environmental Protection Agency

- -

DA e dsall 1 zlaal
(Y+10) alell (Landsat 8) clilug (Y+Y 2= Yevo =Y. u) aleedU (Landsat 7) by
oo (LST) zhaowy daladl diphll bt ¢us (Y4 YY) ol (Landsat 9) «ilibus

DAl s3a by (LST) Ldje zhaan Lcliall LYl
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2y a2 Allg e led] ad I dhadl il o8 Bigas alad) cileat Glily Gile sene
ijaaj\ LS\)\A e ébj (Y) dS.:J\ @Aﬁ LASEJ\)AJ\ Ql;)dj ‘;CM\ )Aﬂ\ &}L.m émﬁ:\}[ R
:(Avdan& Jovanovska, 2016, P.2) aul

(TOA) Top of Atmospheric Spectral Radiance &l g ady) clus

Top of Atmospheric Spectral (gssll <l L) Skl g ledyl Clas 2
:()) & bl B 1 (TOA) Radiance
TOA (L) =ML *Qcal + AL M)

£

1) Cus

adyall Ayl L) Gale e ddle Jgaanl) Sy Uaill CaeLiaall (bl Jaole =ML
(3Uaill a8 8 X Cus (RADIANCE_MULT_BAND_X)

A Glail) e il =Qcal

Liparll  clldl e @il palall dlayl el osale]  dle =AL
(3Uaill a8 g8 X Cus (RADIANCE_ADD_BAND_X)

(BT) Brightness Temperature gshawl) 8a da3 ) halal) gl Jagas

(BT) Brightness Temperature gshaudl s;ha dayn J) odall & i) daga sug
:(Y) oy Aaladdl Pl (e
BT=(K2/(In(K1/L)+1)-273.15 Y)
1o dus
Lol clbld) e Glalh galdl I ghall diadll el =K1
(bl @il 23) sa x cus <K1_CONSTANT_BAND_x)
Liagl bl e Glallh  paldll ghall  duadll i =K2
(@l Glaill 23) sa X Cua tK2_CONSTANT_BAND_x)

TOA _ahllgld¥l =L

Dbl ALl g lady) Hha dsyn Jaa b dugiall dajally bl e Joaall
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Time Series O3 for ALMadina ALMonawara
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Abstract:

Studying the spatial and temporal changes in urban climate resilience is of
great importance as understanding it enables decision-makers to identify
vulnerable areas, track their evolution over time, and develop appropriate
interventions to mitigate their impact. This study aimed to analyze the
change in urban climate resilience in AL Madinah AL Munawarah. This was
achieved using big data in remote sensing on the Google Earth Engine (GEE)
cloud platform to extract indicators such as land surface temperature and air
quality indices. The study concluded a decrease in urban climate resilience
in AL Madinah AL Munawarah over time and recommended integrating the
results related to spatial and temporal changes in urban climate resilience
into urban processes, such as green infrastructure planning. It emphasized
the need for multi-sectoral and interdisciplinary institutional coordination
among all authorities dealing with urban and environmental policy, such as
planning, environment, and transportation, and aligning planning and
management tools within a multi-level governance approach that seeks to
integrate climate change projections into urban planning.

Keywords: Urban Climate Resilience, Urban Heat Islands, Air Quality, Big Data,
Remote Sensing, AL Madinah AL Munawarah.
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