Micro-module C-C2: Satellite Data and Aerial Photography

Micro-module C: Remote Sensing

C2- Satellite Data and Aerial Photography

This guide includes an introduction to the basic overview of satellite remote sensing data, methods
of obtaining commonly used satellite remote sensing data and data processing methods. Itincludes
the data downloading methods of Landsat and Sentinel and the calculation of the Normalized
Difference Vegetation (NDVI) to determine the density of green plants within a piece of land.

The guide consists of three main parts. The first and second parts including the data sources of the
two commonly used remote sensing data, Landsat and sentinel, comparison of their advantages
and characteristics, common software for processing remote sensing data and download methods.
The third part focuses on the application of satellite remote sensing data in research, including an
introduction to the concept of satellite remote sensing index NDVI, possible scenarios and
calculation methods for application in urban design and social sciences.

By the end of this guide, you will have an overview of satellite remote sensing data and you will
have gained a new approach to analysing urban problems and the current situation.

1. Introduction to Satellite Remote Sensing Data

1.1 Data Sources
The most commonly used datasets in optical remote sensing research today are Landsat
and Sentinel, which are open, free and have suitable spatial resolution and satisfactory
temporal resolution.
Landsat, a continuous Earth observation project hosted by the National Aeronautics and
Space Administration (NASA), has provided 50 years of optical remote sensing data of the
earth since the project's first satellite was launched on July 23, 1972. The project has had
nine missions to date, the latest being Landsat-9 on 27 September 2021, and the most
current application is the data from Landsat-8, launched on 11 February 2013.
The following link is to the official website of Landsat, where more information can be
obtained.
https://www.usgs.gov/landsat-missions/landsat-8
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Sentinel is an Earth observation satellite in the Global Monitoring for Environment and
Security (GMES) conducted by the European Space Agency (ESA). The optical remote
sensing image we used was derived from Sentinal-2, which was launched on June 23, 2015.
More information on Sentinel data can be obtained from the following website.
https://sentinels.copernicus.eu/web/sentinel/home
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1.2 Data characteristics
Three concepts need to be explained first: spatial resolution, temporal resolution and
band.
The spatial resolution is N meters, which means that in the satellite image, each pixel
corresponds to N meters of the earth surface;
The temporal resolution is N days, which means that the project's satellites will visit the
same place every N days on average, which means that we can get new pictures of the
same place every N days on average.
Band is the division of collected optical information according to the wavelength of light.
Each pixel contains information of different wavebands. The performance of different
objects in different bands is obviously different. We can automatically distinguish things
in remote sensing images according to these differences. For example, vegetation is
significantly stronger than other things in red band and near infrared band.

For the two groups of data commonly used at present, Landsat has a spatial resolution of
30m, a temporal resolution of 16 days, and 11 bands including visible light (RGB).
Sentinel has a spatial resolution of 10m and a temporal resolution of 5 days in 13 bands,
including visible light.

For the field of social science, both data sets can be used, which can be selected according
to the needs of research projects. Satellite remote sensing data can be used to obtain the
proportion of ground objects, such as identifying plants on the ground to calibrate the
relative plant quantity within the research scope.
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1.3 Data processing
For the processing software of satellite remote sensing data, we introduce ENVI and QGIS
in this guide.
ENVI is a professional software for processing geographic raster data, which integrates
many functions used for optical remote sensing image processing, such as atmospheric

correction, image enhancement, and geometric correction, and is therefore popular

QGIS 3.22

among remote sensing scholars.

ENVI gt Biatowieza

QGIS is a commonly used free software for processing geographical data, because the
downloaded satellite remote sensing data is a series of TIF data classified according to the
band, which is typical raster data, so QGIS can be used for processing and calculation. For
example, the index NDVI commonly used in remote sensing data can be calculated by the
function of raster calculator in QGIS.

In the field of social science, for example, satellite remote sensing data can be used to
distinguish the area ratio of green space and urban built-up area, and can be combined
with data with geographic information to analyze the status quo of the city and
understand the development process.

2 Datadownload
Both Landsat and Sentinel data are available from a website created by the U.S. Geological
Survey (USGS), the USGS is the sole science agency for the Department of the Interior of
USA. This website provides all kinds of satellite remote sensing data. Below is the link.
https://earthexplorer.usgs.gov/
In this guide, we take Landsat satellite data near the campus of the Chinese University of
Hong Kong as an example to introduce how to download satellite remote sensing data.

First you need to register an account before downloading, click sign in on the upper right
corner.
- Click ‘Create New Account’.
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protection against unauthorized access, and to verify security procedures, survivability and operational
security. Any information on this computer system may be examined, recorded, copied and used for
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Follow the website instructions to register an account to complete the registration.

2.1 Select the download range and time period
Log in to the same site again after registration.
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1. Enter Search Criteria

To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area
(for advanced map tools, view the help documentation), and/or
choose a date range.
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Feature (GNIS) e

Search Criteria Summary (Show) Clear Search Criteria

Search Limits: The search result imit is 100 records; select a
Country, Feature Class, and/or Featuro Type to reduce your
chances of exceeding this limit.
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To download data, you first need to select the data download range.

Drag or zoom in and out the map on the right to locate the map to a desired location, or
enter an address as prompted on the left.
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1. Enter Search Criteria

To narrow your search area: type in an address or place name,
enter coordinates o click the map to define your search area
(for advanced map tools, view the help documentation), and/or
choose a date range.

KMUShapefile Upload

Select a Geocoding Method
Feature (GNIS) e

Search Criteria Summary (show)

Search Limits: The search result imitis 100 records; select a
Country, Feature Class, andor Feature Type to reduce your
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- Select ‘Polygon’ below.
- Click the ‘Use Map’,

It can be seen that the map range on the right is enclosed in a red box, and the data
download range is the map range displayed on the right screen. At the same time, the
Earth Explorer automatically locates the coordinates of the four registration points on the

right screen, which can be manually adjusted according to your own needs, or the
longitude and latitude of the desired location can be entered.

In this guide, we locate the area near the campus of CUHK.
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1. Enter Search Criteria

To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area
(for advanced map tools, view the help documentation), and/or
choose a date range.
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Select a Geocoding Method
Feature (GNIS) e
Search Limits: The search result limit is 100 records; select a

Country, Feature Class, and/or Feature Type to reduce your
chances of exceeding this limit.
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Feature Name

State
Al

Feature Type
Al

Circle | Predefined Area

o
1. Lat: 22° 27'44" N, Lon: 114° 17" 53" E /R
2. Lat: 22° 27" 44" N, Lon: 114° 07' 39" E /R
3. Lat: 22° 20'49" N, Lon: 114° 07' 39" E /R
4. Lat: 22° 20'49" N, Lon: 114° 17' 53" E /R

Leaflet | Ties © Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Community,
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After selecting a range, you need to select a period for downloading data.
Search for the period you need to cover, because satellite photos are taken at intervals

and are subject to weather. In principle, the greater the time range chosen, the more likely
you are to get clear satellite data.

For this guide, we chose March 1, 2020 to March 1, 2021.

Clear Search Criteria
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2.2 Select data set
After selecting the time, click the ‘Data Sets’ below.

-
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You can see that the site offers a wide variety of satellite remote sensing datasets.
Select the Landsat data set we need to download.
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2. Select Your Data Set(s)

Check the boxes for the data set(s) you want to search. When
done selecting data set(s), click the Additional Criteria or
Results buttons below. Click the plus sign next to the category
name to show a list of data sets.

Use Data Set Prefilter (what's This?)

Data Set Search:

expected dataset, click here to refresh your list.

© Aerial Imagery

* AVHRR

# CEOS Legacy

¥ Commercial Satellites
* Declassified Data

*! Digital Elevation

# Digital Line Graphs.

# Digital Maps.

#E04

¥ Global Fiducials

* HCMM

+ ISERV

# Land Cover

¥ Landsat L
HLCMAP

¥ NASA LPDAAC Collections.
# Radar

# Sentinel

% UAS

# Vagetation Monitoring
+/ ISRO Resourcesat

Leallat| Ties © Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP; UPR-EGP, and the GIS User Community,

After you click on Landsat, you can see that the site offers seven different Landsat datasets
Here we select the ‘Landsat Collection 2 Level-2’ dataset and ‘Landsat 8-9oli/tirs C2 L2
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2. Select Your Data Set(s) 2. Select Your Data Set(s)

Check the boxes for the data set(s) you want to search. When Check the boxes for the data set(s) you want to search. When
done selecting data set(s), click the Additional Criteria or done selecting data set(s), click the Additional Criteria or
Results buttons below. Click the plus sign next to the category Results buttons below. Click the plus sign next to the category
name to show a list of data sets. name to show a list of data sets.

l Use Data Set Prefilter (what's This?) l Use Data Set Prefilter (what's This?) l
Data Set Search: ‘ Data Set Search: ‘
fDigital Line Graphs # Global Fiducials
& Digital Maps GHHCMM
jped #ISERV
# Global Fiducials & Land Cover
sl = Landsat LJ
#ISERV

* Landsat Collection 2 Level-3 Science Products
# Land Cover
gt # Landsat C2 U.S. Analysis Ready Data (ARD)
= Landsat LJ T
& Landsat Collection 2 Level-2
# Landsat Collection 2 Level-3 Science Products O£ @ Landsat 89 OLITIRS C212
# Landsat C2 U.S. Analysis Ready Data (ARD)
© %] @ Landsat 7 ETM+ C2 12
# Landsat Collection 2 Level-2
# Landsat Collection 2 Level-1 OE & Lendsat 45 TMC2L2
# Landsat C2 Atmospheric Auxiliary Data [J “#Landsat Collection 2 Level-1
# Landsat Collection 1 # Landsat C2 Atmospheric Auxiliary Data LJ
# Landsat Legacy # Landsat Collection 1

ETLCMAP # Landsat Legacy
# NASA LPDAAC Collections # LCMAP
# Radar # NASA LPDAAC Collections
@ Sentinel # Radar
#UAS # Sentinel
 Vegetation Monitoring #UAS
# ISRO Resourcesat # Vegetation Monitoring

Clear All Selected | Additional Criteria » m Clear All Selected | Additional Criteria » m
. A

- Click ‘Results’.

Here you need to wait a few seconds for the site to search the data.
Once the search is complete, the available data sets are listed on the left side of the site
Shown here are all the data sets that intersect the requirements scope, and you can

download one of them.
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4. Search Results

If you selected more than one data set to search, use the
dropdown to see the search results for each specific data set.

Show Result Controls =
Data Set

Landsat 8-9 OLYTIRS C2 L2 e

Click here to export your results » (&

«First «Previous 1 2 of9 Next) Last»

Displaying 1 - 10 of 90

1D: LC08_L2SP_121044_20210301_20210311_02_T1
Date Acquired: 2021/03/01

Path: 121

Row: 044

Yifksrae

1D: LCO8_L2SP_121045_20210301_20210311_02_T1
3 103/01

Row: 045
Ydd 7L HO

1D: LC08_L2SP_122044_20210220_20210303_02_T1
Date Acquired: 2021/02/20

Path: 122

Row: 044

Ydd 7L M0
ID: LCO8_L2SP_122045_20210220_20210303_02_T1
‘ Date Acquired: 2021/02/20

Path: 122
Row: 045

Ydds/L M0

View Item Basket » | Submit Standing Request »

Loaflat| Tées © Esri — Source: Esr, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping. Aerogrid, IGN, IGP, UPR-EGP and the GIS User Community,
ESA

If you don't know which one you want to download, click the second icon to superimpose
the dataset on the map on the right to zoom in.
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4. Search Results

If you selected more than one data set to search, use the
dropdown to see the search results for each specific data set.

Show Result Controls »

Data Set Click here to export your results » (&'
Landsat 8-9 OLITIRS C2 L2 e
«First Provious 1 % of9 Next) Last»

Displaying 1-10 of 90 |
1D: LCO8_L2SP_121044_20210301_20210311_02_T1 ‘
X Date Acquired: 2021/03/01 1
A’ Path: 121
A% 4 "
Row: 044

JIdd/L 80

1D: LCO8_L2SP_121045_20210301_20210311_02_T1 ¥ 7 -
Date Acquired: 2021/03/01 / i &
Path: 121 ’ Q <
Row: 045
- of |
Id s @80 Piaw: W

1D: LCO8_L2SP_122044_20210220_20210303_02_T1
Date Acquired: 2021/02/20

Path: 122

Row: 044

Yddz7LH0

1D: LCO8_L2SP_122045_20210220_20210303_02_T1
Date Acquired: 2021/02/20

Path: 122

Row: 045

Idd/L 8O

EEE

View Item Basket » | Submit Standing Request »

Loaflot| Thes © Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN., IGP, UPR-EGP, and the GIS User Community,
ESAl

For example, we check the data of 2021 0301 here, and it can be seen that most of the
selected areas are covered by clouds, which may not be conducive to our research.
Therefore, we can look for a data set that can clearly show the current situation of The
Chinese University of Hong Kong.
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EarthExplorer

Search Crteria | Data Sets | Additonal Crteria [ Search Criteria Summary (Show) Clear Search Criteria

(2225 24°N, 114 12 11°E)  Options

4. Search Results

If you selected more than one data set to search, use the
dropdown to see the search results for each specific data set.

Show Result Controls v

Data Set Click here to export your results » (&'

Landsat 8-9 OLYTIRS C2 L2 e
«First «Previous 2 2 of9 Next» Last»

Displaying 11 - 20 of 90
1D: LC08_L2SP_122044_20210119_20210307_02_T1

Date Acquired: 2021/01/19
Path: 122
Row: 044
Ygd fL e
1D: LCO8_L2SP_122045_20210119_20210307_02_T1
Date Acquired: 2021/01/19
Path: 122
Row: 045
Yid L A0
1D: LCO8_L2SP_121044_20210112_20210308_02_T1
Date Acquired: 2021/01/12
Path: 121
Row: 044
YddsLEO
ID: LCO8_L2SP_121045_20210112_20210308_02_T1

J Date Acquired: 2021/01/12
For example, the data on January 19, 2021 clearly shows the situation of CUHK.

It should be noted that in the search results of this step, it may appear that all the search
results cannot clearly display the current situation within the search scope. In this case, it

is necessary to return to the step of selecting data time and search in another time period.
- Click the fifth icon to download the data.

LadsntColocton 2 Love 2 Prcuc B

Click ‘Product Options’.
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Product Download Options for LC08_L2SP_122044_20210119_20210307_02_T1 X
Landsat Collection 2 Level-2 Product Bundle

AT landsat Collection 2 Level-2 Product Bundle

[ The following items are available for individual download

LCO08_L2SP_122044_20210119_20210307_02_T1_ANG.txt
ﬂ Ll L andsat Coliection 2 Level-2 Band File
PUEPTTI)) LCo8_L2SP_122044_20210119_20210307_02_T1_MTL.txt
. Landsat Collection 2 Level-2 Band File
LCO08_L2SP_122044_20210119_20210307_02_T1_MTL.xml
E & 222018 Landsat Collection 2 Level-2 Band File
m LC08_L2SP_122044_20210119_20210307_02_T1_QA_PIXEL.TIF
Landsat Collection 2 Level-2 Band File
PRV LCO8_L2SP_122044_20210119_20210307_02_T1_QA_RADSAT.TIF
= Landsat Collection 2 Level-2 Band File

PN LCO08_L2SP_122044_20210119_20210307_02_T1_SR_B1.TIF
ISR IO LC06.25F 122044 20210119_20210307 02 T1_SR.

sasmoan | s |

Click the download button at the top to download all the files in the list. If you have clear
requirements, you can also select the required band files to download from the list
according to the requirements.

At this point you've got all the ways to download satellite remote sensing data.

Application of remote sensing satellite data

Introduction to NDVI

The reflectance of different bands of light in remote sensing satellite data can reflect the
information of objects on the ground. In this field, many feature values have been
generated to distinguish surface objects, among which, Normalized Difference Vegetation
Index (NDVI) is closely related to urban development. NDVI is an index that uses the
difference between the reflectance of red and near infrared red in remote sensing data to
calibrate the green density of the ground. The range of NDVI values is greater than or
equal to -1 and less than or equal to 1. Negative value indicates that the ground is covered
with cloud, water, snow, etc., which is highly reflective of visible light. 0 indicates that
there are rocks or bare soil on the ground. A positive value indicates that the ground is
covered by vegetation and it increases with the increase of coverage.

NDVI can indicate the density of green plants on a piece of land, which can reflect the real
amount of green plants in a city compared with the land use distribution commonly used
in the planning field. For example, in a park, the content within the park's red line is
classified as green space, but in fact, there are also hard roads and squares in the park. In
this case, NDVI can more accurately show the actual density of green plants in the park.
In addition, from the overlooking point of view, covering one lawn in one piece of land is
the same as covering three layers of trees, shrubs and lawns, but NDVI can reflect the
difference between these two. Therefore, the relationship between human activities and
the distribution of infrastructure and plant population can be studied. Therefore, remote
sensing data can be used as a new tool for urban design or social science research, and
can provide new methods for in-depth exploration of urban status and development
history from different perspectives.



Micro-module C-C2: Satellite Data and Aerial Photography

3.2 NDVI calculation formula
NDVI is calculated by using the reflectance of red and near infrared red in remote sensing
data, and the calculation method is as follows.
(NIR — Red)
(NIR + Red)
NIR and RED represent reflectance of near-infrared and RED band respectively. These two
data can be found in the data set downloaded by us. The following table is the comparison
table of band names in the data set. It can be seen that RED and NIR correspond to Band
4 and Band 5 respectively. After defining the needed band, we need to use QGIS to process
the downloaded remote sensing data.

NDVI =

Landsat 8-9 Operational Land Imager (OLI) and Thermal Infrared Sensor (TIRS)

e (mierometers) e
Band 1 - Coastal aerosol 0.43-0.45 30
Band 2 - Blue 0.45-0.51 30
Band 3 - Green 0.53-0.59 30
Band 4 - Red 0.64-0.67 30
Band 5 - Near Infrared (NIR) 0.85-0.88 30
Band 6 - SWIR 1 1.57-1.65 30
Band 7 - SWIR 2 2.11-2.29 30
Band 8 - Panchromatic 0.50-0.68 15
Band 9 - Cirrus 1.36-1.38 30
Band 10 - Thermal Infrared (TIRS) 1 10.6-11.19 100
Band 11 - Thermal Infrared (TIRS) 2 11.50-12.51 100

3.3 NDVI calculation
- Open the QGIS.
- Create a new project in QGIS.
Locate the following two files in the downloaded dataset and open them in QGIS.

B LC08_L2SP_122044_20210119_20210307_02_T1_SR_B5.TIF
B LC08_L2SP_122044_20210119_20210307_02_T1_SR_BA4.TIF

-

eoe *Untitled Project — QGIS |
R e —— - —
BRRY OeppeRi PB A B LIOR QI -=-§ -

LLAYAY N - %@ ®R 2 B

2 MM - - - NEZEGEen T B
Layers = Results Viewer
ROV -RAD
~ v ¥ LCO8_L2SP_122044_20210

Band 1 (Gray)

26,134

l 6473

~ v/ ¥ LCO8_L2SP 122044_20210
Band 1 (Gray)
26,603

I 6,820

Identify Results

e B Y

Feature Value

Mode Current Layer
Layers | Browser View Tree

raster a Coordinate| 522745,2374728 | Scale 14951642 ~ & Magnifier 100% < Rotation 0.0° $ [V Render @ EPSG:32649 QJ
[
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You can see that the downloaded data range is large. To facilitate calculation, you can first
cut data based on requirements. If you need to trim, the method of trimming raster data
is explained in 2.5 of A-A2 micro-module and will not be trimmed in this guide.

After the data is imported, the calculation can be performed.

- Click the ‘Raster-Raster calculator’.

@& QGIS Project FEdit View Layer Settings Plugins Vector | Raster Database Web Mesh Processing Window Help

OO0 prooct — QGIS
[ [ o7 ® =% D @ Align Rasters... O o
D BRRx O@ppnl PP i Georeferencer... DR &%z :
SQV./®E D /. N e , -

Projections >
£ [
- MR ] t ~ ~ A%~ Miscellaneous > ~ Jo) i
Layers P® Extraction >
Conversion >

sReTE-BRADL

Click the Output Layer to select the location where the calculation results are stored, and
enter the NDVI calculation formula in Raster Calculator Expression.

e e Raster Calculator

Raster Bands Result Layer
LCO8_L2SP_122044_20210119_202103 Create on-the-fly raster instead of writing layer to disk

LCO08_L2SP_122044_20210119_202103
Output layer IUsers/phoebe/Desktop/ TDLEG/C-C2/NDVI €1

Output format GeoTIFF =
Spatial Extent
Use Selected Layer Extent

X min | 653085.00000 X max  879015.00000

FORED

Y min | 2442585.00000 Y max  2673315.00000

Resolution
Columns | 7531 > Rows | 7691 =
Output CRS EPSG:32649 - WGS 84 / UTM zone 491 ~ | A\ | &
« > v/ Add result to project
¥ Operators
+ ( min IF cos acos
/ ) max AND sin asin
< > = abs OR tan atan
<= >= 1= & sart log10 In
Raster Calculator Expression
Help Cancel

NIR in the NDVI formula corresponds to
"LCO8_L2SP_122044 20210119 20210307_02_T1_SR_B5@1" in this example.
RED is "LCO8_L2SP_122044_20210119_20210307_02_T1_SR_B4@1"
According to the NDVI calculation formula, the input content is as follows.
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3.4

e e Raster Calculator
Raster Bands Result Layer
-20210119_20210307_02_T1_SR_B4@1 Create on-the-fly raster instead of writing layer to disk

-20210119_20210307_02_T1_SR_B5@1
Output layer IUsers/phoebe/Desktop/ TDLEG/C-C2/NDVI €3

Output format | GeoTIFF -
Spatial Extent
Use Selected Layer Extent

X min | 653085.00000 X max | 879015.00000

FORED
D

Y min | 2442585.00000 Y max | 2673315.00000
Resolution

Columns 7531 = Rows 7691 =
OutputCRS | EPSG:32649 - WGS 84 | UTM zone 491 ~ | A\ | &

‘ » V| Add result to project

¥ Operators

+ ( min IF cos acos
/ ) || max AND sin asin

< > = abs OR tan atan

<= >= = ~ sqrt log10 In

Raster Calculator Expression

("LCO8_L2SP_122044_20210119_20210307_02_T1_SR_B5@1" -

"LCO8_L2SP_122044_20210119_20210307_02_T1_SR_B4@1") / (

"LCO8_L2SP_122044_20210119_20210307_02_T1_SR_B5@1" +

"LCO8_L2SP_122044_20210119_20210307_02_T1_SR_B4@1") v
Expression valid

Help Cancel OK

It should be noted that when selecting bands, double click the name of raster Bands to
add them into Raster Calculator Expression.
- Click OK when finished.

@& QCIS Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Window Help ® R 2 @ w3 T Q 8 4 Thudun 2214
eo0e *Untitled Project — QGIS
DEERRE IS82LAPPPLRALEBaLIOR @ %32 -&-6°0-
LLAYAN NS > e ® 2 B
- M ML © - M-NGE e T B

Layers. a® Results Viewer e®

ROV -BRAO
» (] ¥ LCO8_L2SP_122044_20210
* Vv ¥ NOVI
Band 1 (Gray)
0.886162

-0.214441
» [ ¥ LCO8_L2SP_122044_20210

Identity Resuits L]
: 2 i Y
Feature Valve
~ NDVI 0
~ NDVI
Band1  -0.0289066
» (Derived)

Mode Current Layer ]
« »

Layers = Browser View Tree >

L raster € | Identifying done. Coordinate | 114.2788,22.38628 ¥ Scale 1157860  ~ | @ Magnifier| 100% 2| Rotation | 0.0° 2| [V Render @ EPSG:a326 QJ

You can see the new layer displayed according to the NDVI.
Using the Identity Features tool, click on any pixel and you can see the NDVI value of that
pixel in Identity Results on the right.

NDVI visualisation

In order to more intuitively see the vegetation situation in the research area, Raster
Calculator could be used to screen out the pixels covered by vegetation in the research
area. According to the characteristics of NDVI value, land greater than 0 is considered to
be covered by vegetation. However, since the spatial resolution of remote sensing data is
30m or 10m, using NDVI=0 as the boundary line may not accurately express whether a
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piece of land is covered by vegetation. In the field of remote sensing, there is no clear
standard to define the NDVI value of whether a land is covered by vegetation. In this guide,
we will show how to filter pixels with NDVI greater than 0, and show the results of filtering
with NDVI greater than 0, 0.1, 0.2, and 0.3 respectively. In the research can be based on

your own needs to choose.

& 4 Fri10Jun 10:05

°oe proect— acis
) E BE e @ ) ;: (’, ;ﬂ J Align Rasters... D e qQ ‘@' P = ;

11 Georeferencer...
A@V.Z®mB A A % LTI 5@ R 2
1 T

Projections
> - RS- Miscellaneous
Extraction
Conversion

TET®T ™
Layers [T
vRAeVE-RAO
» v ¥ NOVI

Results Viewer L

vvvovy

Identity Resuits L]
113 G

Feature Valve
~ NDVI 0

Band1  0.303918
» (Derived)

Mode Current Layer 7

View Tree  ~

Layers | Browser
to locate (XK Coordinate | 832593,2485759 | Scale 1144463  ~ | @ Magnifier 100% < Rotation [0.0° 3| ViRender @epscazety R

Load the NDVI results layer.
- Click ‘Raster-Raster calculator’.

e e Raster Calculator
i Raster Bands Result Layer
NDVI@1 Create on-the-fly raster instead of writing layer to disk

Output layer /Users/phoebe/Desktop/ TDLEG/C-C2/NDVI €1
Output format GeoTIFF
Spatial Extent

Use Selected Layer Extent

X min | 653085.00000 X max  879015.00000

o o

Y min | 2442585.00000 < Ymax 2673315.00000

Resolution

Columns | 7531 < Rows | 7691 =

Output CRS  EPSG:32649 - WGS 84 / UTM zone 49t ~ | A\ | &

V| Add result to project

‘¥ Operators
+ ( min IF cos acos
/ ) max AND sin asin
< > = abs OR tan atan
<= >= 1= & sqrt log10 In

Raster Calculator Expression

Help Cancel

Click Output Layer to select the new layer storage location and input the new layer name.
Input ""NDVI@1" > 0 "into ‘Raster Calculator expression’, as shown in the figure below.
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[ ] Raster Calculator
Raster Bands Result Layer
NDVI@1 Create on-the-fly raster instead of writing layer to disk

Output layer sers/phoebe/Desktop/ TDLEG/C-C2/ndvi111

Output format | GeoTIFF -

Spatial Extent
Use Selected Layer Extent
X'min | 653085.00000 Xmax 879015.00000

Y min | 2442585.00000 < Ymax 2673315.00000 <

Resolution
Columns 7531 = Rows 7691 z
Output CRS EPSG:32649 - WGS 84 / UTM zone 491 ~ | A\

V' Add result to project

¥ Operators

+ . ( min IF cos acos
/ ) max AND sin asin

< > = abs OR tan atan

<= >= 1= A sart Iog10 In

Raster Calculator Expression

“NOVIE1® > @

Expression valid

Help Cancel oK

Click OK when finished.

Wait a few seconds and see the new layer loaded after the operation.

The other result methods are the same as the above steps, simply changing the value at
'Raster Calculator Expression' to the value of the response. The following results show
that NDVI is greater than 0, 0.1, 0.2 and 0.3 respectively. It can be seen that there are
significant differences in the comparison of effects. In the study, we can determine the
limit value of NDVI according to our own needs.

NDVI>0

So far, you have obtained the acquisition method of satellite remote sensing data, data
processing method and the calculation method of NDVI, the index of vegetation density
in the calibration satellite remote sensing data.
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