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The time-series of MODIS hotspots over one part of the SEA
countries acquired between December 2016 and November 2017



Hotspot (points)
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» 13-band MultiSpectral Instrument (MSI)
senfoe2?®  recording system

- 4 visible and near-infrared bands, 10 m
resolution

4 - 6 red edge and shortwave infrared bands,
Y .. 20 mresolution
" ek W - 3 atmospheric correction bands, 60 m
* resolutione 290 * 290 km imaging width
* Orbiting the same place every 5 days
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Data and Software
Python run on Visual Studio Code for Download Sentinel-2 Image
Sentinel-2 Image ( Pre and Post)

S2B_MSIL2A_20240218T034819_N0510_R104_T47QMA_20240218T060941.SAFE
S2B_MSIL2A_20231120T035039_N0509_R104_T47QMA_20231120T061702.SAFE
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Download Sentinel-2

) File Edit Selection View Run Terminal Help P Search
NSIONS: MARKETPLACE 5 2pt peline.ipynt B Uuntitle pynt elease Notes: 1.6 “# Download_SN2_12_3days.py X

@exe:"docker” )

__init_ (self):

self.date_option = 1
self.num_days = 3
Dev Containers D 468m: self.end_day = 4 etime.strptime(‘2024-63-20", XY ").date()
pen ar € self.start_day = dat atetime.strptime('2624-81-01 ‘% ) -date()
 Microsoft self.sep_days =

Kubemnetes

users = [

&)

satellite =

main_directory = 'S inel 2° if self.satellite ==
levels = [*

small_file_size

visual studio code

aoi = "POLYGON((92.0 28.5,109.5 28.5,109.5 5.5, ’<’“" :
data_collection = S -2" Visual Studio Code - Code Editing. Redefined

Visual Studio Code is a

and cle

tiles = ['T4

root_dir = Path(os.getcwd()) Install VS Code on Windows
sa

log_dir = self.root_dir / ‘download_log
data_dir = self.root_dir / self.main_directory

TERMINAL

PS C:\Users\envi2> & C:/Users/envi2/miniconda3/envs/flood/python.exe

Download Sentinel-2 file

Script Download Sentinel-2 From Gistda Version 1.12

Starting time is: 2024-11-86 ©5:20:04.215724

Processing date range: 2024-03-17 to 2024-03-20

S2B MSIL2A 20248319T@34529 Nes10 R1e4 Ta7qua_2024e319Te6s3e6.zip: 10| NG | . 11G/1.11G [@2:55<@0:00, 6.33MiB/s]
Download completed: $2B MSIL2A_20248319T834529_N@516_R164_T47QMA_20248319T065366.zip

S2A MSIL2A 20240317T035541 NeS10 Reo4 T47QMA 2e24e3177e74es1.zip: 1eex | [EGNGNGEGEEEEEEEE N | sG71M/567M [@1:06<@0:00, B.47MiB/s]
Download completed: S2A MSIL2A_28248317T835541 _NO510_REe4_TA7QMA_20248317T074851.zip

Download process completed successfully

Ending time is: 2024-11-86 @5:29:33.286673

PS C:\Users\envi2> []




+ DateOption : Set the download time period, choose 1 or 2, where 1
C h a n g e P a ra m ete r- is equal to specifying the number of days (in the next section) back
from today, while 2 is specified according to the specified time period
(in the next section).
SentinelDo e + NuDays : The number of days (the date of taking the picture) to
__init_ (self): download back from today, will work when selecting DateOption = 1.
T : + StartDay : The start date (the date of taking the picture) to
download, will work when selecting DateOption = 2.
+ EndDay : The end date (the date of taking the picture) to download.
num_days ‘ Will work when selecting DateOption = 2
end_day = dat tetime. strptime( " 2¢ 20", '%XY-Zm-%d°).date() ' @l + SepDays : Number of days to cut the time period into multiple
start_day = e.strptime( 2-10 oY-%m-%d " ) .date() - periods. Every day, the default value is 10, no need to edit
sep_days = + NuUser : How many users are entered into the system
+ Userxx : Name of user in sequence xx for xx, which the user must
have already registered
+ Pass01 : Password of user in sequence xx for xx, which the user
must have already registered
+ Aoi : Geographic Coordinate of AOI
+ Sn2Levels : Type of data required, select one or all, for Sentinel-2,
there are 'MSIL1C', 'MSIL2A' to choose from
+ Tiles : Area of data required, specified by Tile of data

al

users

satellite = ‘Sen

main_directory = ' 2" if self.satellite ‘Sentinel-2' else 'S inel 1° fop oo e Sentinel 2 Index
levels = ["MSIL2/ '
small file size

i ‘Install the python 3 program and must install all related modules

such as requests, pandas- Register with the website to request
permission to download satellite image data from the website

Remote Sensing and Geographic Information Society, THAILAND
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RGB (12,8,4)

Short wave infrared (SWIR) bands 11 and 12 can help scientists
estimate how much water is present in plants and soil, as water
reflects SWIR wavelengths. Shortwave-infrared bands are also useful
for distinguishing between cloud types (water clouds versus ice
clouds), Newly burned land reflects strongly in SWIR bands, making
them valuable for mapping fire damage. Each rock type reflects
shortwave infrared light differently, making it possible to map out
geology by comparing reflected SWIR light.

NIR in B8A is reflected by vegetation and shown in the green channel
red band in bands 4 can highlight bare soil and builtup areas.
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File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q-
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Product Explorer X | Pixel Info | - (Y
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Navigation - [2] RGB | Colour Manip... X | Uncertainty Visua...| World View | -
o
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This tool window is used to manipulate the
colouring of images shown in an image view.
Right now, there is no selected image view.
|
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Product Explorer X | Pixel Info ot |

|1
B sNAP - Open Product e

Look in: Sentinel-2 jod fj‘ EE-

T |7 52B_MsIL24_20231120T035039_N0S09_R104_T47QMA_20231120T061702.SAFE anced
ﬂ:l |z 52B_MSILZA_20240218T034819_MNO510_R104_T47QMA_20240218T060641.5AFE

Recent Items

o
Desktop

| Navigation | Colour Manipulation | Uncertainty Visualisation | World View X | -

Documents

ﬁ File name: | Open ]

Metwork Files of type: [l Files 3 Cancel
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B 11528 MSIL2A 20240218T034819 NOS10_R104 TA7QMA 20240218T060941 - [E_training\Sentinel-21528_ MSIL2A _20240218T034819 NO510_R104 TA7QMA_20240218T060941.SAFE zip] - SMAP
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

=1 m Nt 7 T @ GCP aoa @ oop e 2 X 101 : cce
a S S hdd PR [A» UGB ABEASEREreQAARNTVEREYOR = ¢ =By 2 &
Product Explorer X | PixelInfo | - || (=
F o
| =
&S [7] 526_MSILZA_20231120T035039_NOSO9_R104 T47g  band Maths.. g
Add Elevation Band 2
-
Add Land Cover Band E
Group Modes by Type
Open RGE Image Window =
C_]pen HSV Image Window —g
Close Product §
Close All Products _E ‘;g,
Select RGB- Ch | x B
Close Other Products FEC TRGSRRNNER
Save Product Piofile f
S.averdurtAs.” | Sentinel 2 M3I Natural Colors v &3 &
Crl+X g
Copy Ctrl+C Red: B4 B ‘;-;
P Cri+V fixed range mir mas
Delete
R Green: | B3 o
Properties
fixed range rin max
Blue: B2 bl
Mavigation Caolour i i Uncertainty Visualisati World View X - fixed range mirn sk
Store RGE channels as virtual bands in current product
oK I Cancel Help

Off Globe

X o—-Y - Lat - lon - | Zoom - Level - | Fixel Spadng: --m --m

7:39 AM
11/6/2024 =
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B8 111 52B_MSIL2A_20231120T035039_NO309_R104_T47QMA_20231120T061702 - [F\_training\S28_MSIL2A_20231120T035039_N0309_R104_T47TQMA_20231120T061702.5AFE.zip] - SNAP

File

ag Jnicaes T

Product Explorer *

Edit View Analysis Layer Vector Raster Optical Radar Tools

Pixel Info

S [1]528_MSILZA_20231120TD35039_NOS0Y_R104 TATOMA_20231120T061702

MNavigation - [1] RGE * Colour Manipulation - [1] Se...

3 Metadata

23 Index Codings
22 Vector Data
3 Tie-Point Grids
3 Bands

3 Masks

S [2] 52B_MSILZA_20240218T034319_NOS10_R104_T47QMA_20240218T060841

3 Metadata

23 Index Codings
23 vectorData
(3 Tie-Point Grids
3 Bands

3 Masks

—

1: 56,57

Uncertainty Visualisation

Window Help

World View

= m [1] Sentinel 2 MSI Natural Colors RGB

o

TERLLPRE

h@e ANvBE9eRs 2 FZ=EC 20 kiee MEHD

E Specify Product Subset

Spatial Subset

Band Subset

Reference Band: E1

Pixel Coordinates

~ [0 m [2] Sentinel 2 MSI Matural Colors RGB >

Tie-Point Grid Subset

Scene start X:
Scene start Y;

Scene end X

Scene end Y:

Scene step X
Scene step V!

Subset scene width:
Subset scene height:

Source scene width:
Source scene height:

Uze Preview

Zoom - Level --

Metadata Subset

Geo Coordinates

|| a2 X2 ([ L2

Fiz full width
Fize full height

Estimated, raw storage size: 786.7M

Cancel Help

Pixel Spacing: -- m--m

- O
Q- Search (Ctrl+1)

X
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B (21528 MSIL2A 20240218T034819 NOS10_R104 T47QMA 20240218T060941 - [DAS2B\S2B_ MSIL2A 20240218T034819 N0510 R104 TATQMA 20240218T060941.5AFE.zip] - SNAP 11
Window Help

File

B B ccp 2ga

& CNELECR FE

Product Explorer %

& [1]52B MSILZA 20231120T035039 NO509_R104 TATOMA _20231120T061702

Edit View Analysis Layer Vector Raster Optical Radar Tools

Pixel Info

[2] 52B MSILZA 2024021 8k nTiact 7
Metadata Band Maths...

3 Index Codings Add Elevation Band

3 Vector Data Add Land Cover Band

23 Tie-Point Grids
Bands

£3 Masks

¥ Group Modes by Type

Open RGE Image Window
Open HSV Image Window

Clese Product
Close All Products
Close Other Products

Save Product
Save Product As...

Copy

Properties

Mavigation - [1] RGB Colour Manipulatio.. Uncertainty Visualisa... World View

Off Globe

W N

@

HOo% 20090 C¢CBEQD

m Band Maths

Target product:

[1] 52B_MSIL2A_20231120T035039_NO509_R104 TATOMA_20231120T061702

MName:
Description:

Unit:

Spectral wavelength: 0.0

Virtual (save expression only, don't store data)

Band maths expression:

il

Edit Expression...

i oK I Cancel

E Band Maths Expression Editor

Product: [1] S2B_MSIL2A_20231120T035039_N0509_R104_T47QMA_20231120T061702

Data sources:
$1.scl_vegetation
$1.scl_not_vegetated
$1.scl_water
$1.scl_unclassified
$1.scl_cloud_medium_proba
$1.scl_cloud_high_proba
$1.scl_thin_cirrus
$1.scl_snow_ice

| Show bands

v'| Show masks

Show tie-point grids

e-@
@-@
ee
ee
@
Constants...
Operators...

Functions...

Expression:

if ($1.scl_cloud_medium_proba + $1.scl_cloud_high_proba +

$1.scl_thin_cirrus) < 255 then 0 else 1|

Ok. no errors.
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File Edit

1afeuepy s1afeq

g
B
3
5
[t
3

MNavigation - [1]... * Colour Manipulatio... tainty isa... forld View

Zoom -- Level -- el Spacing: -- m --m




B (2] cloud mask - [S2B_ MSIL2A 20240218T034819 NOS10_R104 TA7TQMA 20240218T060041] - [DAS2B\S2B MSIL2A 20240218T034819 NOS10_ R104 TA7TQMA 20240218T060941.54FE.zip] - SNAP 11

File Edit
a8y g

Product Explorer %

View Analysis

Pixel Info

S

Layer

Vector Raster Optical

7 | partially_corrected_crosstalk
it

=

Radar Tools

Window

B Groph Buicer
FleGuphs

Resd  Wiite

Source Product
Name:

Data Formt: Any Format

Advanced options

C2 Masks

Navigation - [1]... * Colour Manipulatio... Uncertainty Visualisa...

1:122.82

.,
am

Connect Graph

[1]528_MSIL2A 202311207035039_N0S09_R104_T4TQMA_20231120T061702

B | % cer

[E |

Input-Output
3 optical
£ Radar

3 Change Detection >

£ Tools
£ Vector
& SmosNetcdfExport

4 ImageFiter
& Subset
& TemporalPercentie

T e | Byswe | @ i

4 Collocate
& CoregistrationOp.
© EcostressSwath26idOp
& Muli-size Mossic

@ Reproject

> Run

World View

Help

k@me AN BE9e =

[ (1] cloud_mask *

Resd  Wote

Resarmpie

Define size of resampled product

By refevence band o source product

By torget width and height

[

Connest Gaaph

npus

& Optical

Badsr

% e | [ note

SmosNetcdExpert

Resultng target wodthe

BBy sme

Change Detection
=
3 Dt Conversion

© Image-Fiter
© Sibset

© TemporPercentic

@ e fun

IEEDO B <8 v

B8 croph nucr

File Graphs

Read  Wite Resample  Subset

Definesize of resampled product

By reference band from source product:

By target width and height:

& By pixelresolution (in m):
Graphisincomplete

5 toaa

v O B [2] cloud_mask *

£ |

5 Tools
(3 Vector

& SmosetcdfExport

Resulting tarqet width

T e | Byme

% Clear

3 Clasification
{53 Date Conversion
3 DEM Tools
Geometric
(2 Image Analysis
3 Masks
| & Bonavtaths |
& BandMerge
& Fiip
& Image-Fiter
& Subset

& Temporalpercentile

@ver | > rn

Lat  -- Lon

- Clear

BandMerge

Z Note

Zoom -- Level --

Fie Gughs

I
i

Connect Graph

e 1]

Bead  Wite  Pesample  Subser  BandMaths

s sl g o
L
=

By reference band from source product: 13
13

4

=

v

gt it heght i
1]

]

i b

Resuting rge it
Biod | o | T | Bisee | @ rep fun

b

Resulting target width:

% Save @ Help

(- F

Pixel Spacing: -- m --m
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e : 523 MSIL2A 20240218T034819_NOS10 R104 TA7QMA 20240218T060941.5AFE zip] - SNA
Q-

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

1 ; - S0P gm ngo o &P : A\ 8 X

a% R E B xXE L@ AT\ YRYOR:  DEED B <8y
Product Explorer % Pixel Info = [1] cloud_mask 0O @ (2] cloud_ v O
S [1]528_MSIL2A 20231120T035039_N0509_R104 TA7TQMA_20231120T061702 §
& [2) 528_MSIL2A_20240218T034819_NO510_R104 T47QMA,_20240218T060941 E
& (3] subset_0_of_S2B_MSILZA_20231120T035039_N0509_R104_T47QMA_20231120T061702 =
il
-2

& [4] subset_1_of_S2B_MSIL2A_20240218T034819_NO510_R104_T4TQMA_20240218TD60941

E Graph File

File Graphs

Look In: graphs

salieuepy sade 1]

/O Parameters internal
Optical
File Name Type Acquisition Track Orbit ] Radar - =
= Raster =
+ User Graphs 2
il myGraphxmi z
]
[t
z
Navigation - [2] ... * Colour Manipulatio,
0 Products File Name: myGraph.xmi

Files of Type:

Help

Load Graph

Run remote

Cancel

TP A

1128 | ——8 0 s @ .
e Lat - Llon -- Zoom -- Level -- Pixel Spacing: -- m --m 94

" - o~y ke 1032AM
~ome D@, O
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Batch Processing Load mygraph.xml

_20240218T034819_N

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
BRELE8 T DAAGNVEOR mEsO @ =
a%%0®’gpoo*n&«[§ p++++ Y o YR N ‘Y 01 %
S S |
Batch Processing : myGraphaxml X B Batch Processing : myGraph.xm! X || P8 Batch Processing : myGraphxmi X
File Graphs File Graphs File Graphs
|/O Parameters  Resample  Subset  BandMaths  BandMerge  Write I/O Parameters  Resample  Subset  BandMaths  BandMerge  Write I/0 Parameters  Resample  Subset  BandMaths  BandMerge  Wiite
File Mame Type Acquisi., Track  Orbit Lo peUICeEancs E; Source Bands:
S2B_MSILZA_20231120T035038_NO509... S2_MSI_Level-24 T 5
S2B_MSILZA_20240218T034819_NO510... S2_MSI_Level-24 B4
B5
? B6
@ B7
B8
@" | Copy Metadata
g @) Pixel Coordinates Geographic Coordinates
5 Reference band: B1
| B =L |
%) X: 2257 b, 4107
2 Products Width: 2368 height: 3996 ‘
| Run remote Load Graph Run Close Help ) = E
Run remote Load Graph Run Close Help Run remote Load Graph Run Close Help
==y , |
Batch Processing : myGraph.xmli X B Bat X Batch Processing : myGraph.xml X
File Graphs File Graphs File Graphs
1/C Parameters  Resample Subset  BandMaths BandMerge  Write I/0 Parameters Resample Subset BandMaths BandMerge Write 1/0 Parameters Resample Subset BandMaths BandMerge  Write
Define size of resampled product Target Band: MNER] Target Product
B2 ¥ Target Band Type: | float32
(®) By reference band from source product: Resulting target width: 10920 Band Unit:
Resulting target height: 10920 No-Data Value: Nal M

Target wadth:

By target width and height:

Target height:

Width / height ratio:

By pixel resolution (in m):

Resulting target widthy

‘ Resulting target height

Define resampling algerithm

| Run remote

Load Graph

Run

1 AN

Cloze Help

20240218T034819_©

I
N

TOMA

' NO510_R104_T47QMA_20240218T0

1.SAFE.zip] -

SNAP 11

Expression:

(B8- B12)/(BS+ B12)

Run remaote

Load Graph

Edit Expression...

Close Help

Subset_52B_MSIL2A_20231120T035039_N0509_R104_T47QMA_20231120T061702_resampled_BandMath

_ 4

Saveas: BEAM-DIMAR hd
Directory:
EM_burn L_'Ir
|
Run remote Load Graph Run Close Help




B swap i
File Batch Processing : myGraph.xml X

=) File Graphs

R Processing completed in 23 seconds

e

|

I/O Parameters ~ Resample  Subset  BandMaths  BandMerge  Wirite

Target Product

Name:
Subset_S2B_MSIL2A_20240218T024819_NO510_R104_T47QMA_20240218T060941_resampled_BandMath

Saveas: BEAM-DIMAP v
Directory:
EA\_burn

Run remote Load Graph \ Run Close

oo

Navigation - [4] .. * Colour Manipulatio... Uncertainty Visualisa...

1

Bl ner

B B3 (560.0 nm)
B B2 (242.0 nm)
B B12(2190.0 nm)
Bl cloud mask

World View

TELLLP
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B8 3] cloud_mask - [Subset S28_MSIL2A_20231120T035039_N0509_R104_T47QMA_20231120T061702_resampled_BandMath] - [E:\_burn\Subset S28_MSIL2A_20231120T035039_N0509_R104_T47QMA_20231120T061702_resampled_BandMath.dim] - SNAP 11

File Edit View Analysis Layer Vector JUEBCE Optical Radar Tools Window Help Q~ Search (Ctrl+
GCP cP NA ol X
a® NG LS B bVt Pt SvE9ew: « NIEEHD R k<% v
Filtered Band...
[ (4] Sentinel 2 MSI Natural with Atmospherical Removal RGB X v OO

Product Explorer % Pixel Info

> & [1]S2B_MSIL2A_20231120T035039_NOSO  Popagate
& (2] 52B_MSIL2A 20240218T034819_NOS1 Geo-Coding Displacement Bands...
& [3] Subset_S2B_MSIL2A_20231120T03503

_ [ BINBR x

Pote

~ O [@[[4INBR x v

Ariqrypnpoig 0

Subset...
> [ Metadata DEM Tool 5
> (3 Vector Data oo L_SES
& Bands Masks > | Resampling Bl Hel =
@ ner Data Conversion > | Mosaicking ! Bl &
= :: (:4623 nm) Image Analysis > | Multi-size Mosaic Source Products ;
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Difference between pre-fire and post-fire NBR => dNBR
dNBR = NuBRpre—fire - NBRpost—fire

Relativized version of burn severity
(more robust than dNBR):

dNBR
RBR = ( )

(NBR,e—fire + 1.001)

RBR = (NBRpre—fire o NBRpost—fire)
(NBRy,e—fire +1.001)
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