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HEALTHY

VEGETATION REFLECTANCE

50% NIR 8% RED

NDVI = 0.72

NDVI =

NDVI calculation

STRESSED

VEGETATION REFLECTANCE

40% NIR

NDVI =0.14

NIR - RED
NIR + RED

30% RED

Band Resolution Central
Wavelength
B1 60 m 443 nm
B2 10m 490 nm
B3 10m 560 nm
B4 10m 665 nm
BS5 20m 705 nm
B6 20m 740 nm
B7 20m 783 nm

B8a 20m 865 nm
B9 60 m 940 nm
B10 60 m 1375 nm
B11 20m 1610 nm
B12 20m 2190 nm

Description

Ultra blue (Coastal and
Aerosol)

Blue
Green
Red

Visible and Near Infrared
(VNIR)

Visible and Near Infrared
(VNIR)

Visible and Near Infrared
(VNIR)

Visible and Near Infrared

(VNIR)

Visible and Near Infrared
(VNIR)

Short Wave Infrared (SWIR)
Short Wave Infrared (SWIR)
Short Wave Infrared (SWIR)

Short Wave Infrared (SWIR)



NDVI calculation

» Open QGIS in your system

» Click on the 'ﬂ icon in the
manage layers toolbar panel

» A window opens

» Navigate to your image data
folder (Day2\exercise2)

> Select the
T45RYL_20210104T044201 tif in
the QGIS

B Browser Source Type

. g vector ‘® File ) Protocol: HTTP(S). cloud, etc.
' Raster

Source

A% Nesh
+ Mes
Delimited Raster dataset(s) Day 2\Exercise 2\T45RYL 20210104T044201.tif & ...

*T
Q Open GDAL Supported Raster Dataset(s)

i)

« Day 2 > Exercise 2

Organize - New folder

)

% This PC ~  Name
- 3D Objects g: Extracted_values.xlsx
m Desktop ] WiC.cpg
Documents L] LULC.dbf
] wicprj

5 Downloads

J Musi L] LULCshp

&] T45SRYL_20210104T...

B Videos
2. Windows (C)
- New Volume (D:)

= Public Shared Drive (M ¥ <

4
~ {)| | Search Exercise 2 g
B o~ [ e

Date

7/21/2021 6:34 PM
7/21/2021 5:50 PM
7/21/2021 5:50 PM
7/21/2021 5:50 PM
7/21/2021 5:50 PM

7/21/2021 5:48 PM

File name: | TASRYL_20210104T044201.tif

~ | |All files (*)

Open

Type

Microsoft Excel W,
CPG File

DBF File
PRJ File
SHP File

TIF File

Cancel




NDVI calculation

» Click ADD
» The layer is added in

« i % T F S0 !

The |Oyer p(]ne| v B T45RYL 20210104T044201




NDVI calculation

> Add Processing Toolbox Panel Fanels
Advanced Digitizing Panel
INn your QGIS inferface Browser (2) Panel
. v| Browser Panel Processing Toolbox
» Type Raster calculator in the Debugging/Developmert | % & @ B ._

search bar of PFOCGSSiﬂg GEE Timeseries Explorell | @ raster calculator

GPS Information Panel Raster calculator
TOOlbOX v IdEﬂtif}f Results Panel - @ Raster 4 Raster calculator
3o
. . . . - R
» Double click and open the Layer Order Panel S o Algorithm ID:
Layer Styling Panel “ggis:rastercalculator’ |
Raster calculator v Layers Panel Search QMS

Search string...
Log Messages Panel - -

» A window o PeENS Overview Panel Filter by extent

Processing Toolbox Panel

v Results Viewer Panel




NDVI calculation

(= Raster Calculator

> In the Expression tab type the o

T45RYL_20210104T044201@1 |* n % cos sin logld || AND
T4SRYL 20210104T044201@2

L] L]
expression for NDVI as given below: Ton oG | ||| =Tl L L | or
. T45RYL_20210104T044201@4 N
T45RYL 20210104T044201@S5 ‘ saut tan atan ( )
T45RYL_20210104T044201@6
T45RYL_20210104T044201@7

> Example ("T45RYL_20210104T044201@8" - TR 2000T042018 | | dn | min | e

. . ﬁ Eahiassion
T45 RY L_202 10 104T04420 1 @ 4 ) / ( ("T45RYL_20210104T044201@8" - "T4SRYL_20210104T044201@4" ) / (
"T45RYL 20210104T044201@8" + "T45RYL_20210104T044201@4" )
"T45RYL_20210104T044201@8" + —

"TA5RYL_20210104T044201@4" ) Predefined expressions *

NDVI

Reference layer(s) (used for automated extent, cellsize, and CRS) [optional]

» Click on the Output and select

Cell size (use 0 or empty to set it automatically) [optional]
0.000000
Output extent [optional]

the output folder and name the
output file as NDVIL.tif

D:/ICIMOD/TO do/2021/CB Trainings/WOGIT/Bhutan/rough/NDVI.tif

v| Open output file after running algorithm

» Make sure the expression is valid

0%

Run as Batch Process. .. Run Close

Add... Save...

P =

have
its
values
comput

Save to a Temporary File

Save to File...

Cancel

Help

» Click Run

B Fuz
4 Gre
#¢ Hig
3¢ Les:
3% Lov

4 Ras
4 Ras
4 Ras
4% Ras




NDVI calculation

» Calculated NDVI
Image appears in the
layers panel

» The range varies from
-1 1o 1

~ v B NDVI
B-!
1
v = T45RYL 20210104T044201




NDVI calculation

> Right click on the NDVI
layer-> Properties
» Click on Symbology

and select Singleband

gj' Zoom to Layer
pseudocolor from the  swownoweni
Copy Layer
Rename Layer
@ Zoom to Native Resolution (100%)

Render type

Stretch Using Current Extent
M ] Duplicate Layer
» Choose a suitable color ...
Change Data Source...
Set Layer Scale Visibility...
Set CRS

ramp

Export

» Click on Apply and OK ..

Properties...

Q Layer Properties - NDVI | Symbology

v Band Rend Multiband color

% . Paletted/Uni I
f; Information etted/Unique values
Render type Qi

33 Source

& Symbology
L@ Transparency

Gray band

Color gradient TBlack to white

Min |-0.34622
lﬂHistogram Contrast
/ . onras Stretch to MinMax
4 Rendering enhancement

» Min / Max Value Settings

@& Pyramids
m Metadata

v Color Rendering

Legend

Blending mode | Normal v
QGIS Server

Brightness — | 0 =

Saturation — | 0o |5

Hue Colorize

v Resampling

Thumbnail Legend

Zoomed: in |Nearest neighbour ¥ | out | Nearest neighbour +

Max |1

[ Contrast —o—

[ Grayscale |Off

Stfength e —

Palette

Oversampling [2.00 %

Style

oK

4 Reset

o
4

100%

Apply




NDVI calculation

Q@ Layer Properties - NDVI | Symbology X

(&)
.

+ Band Rendering

» Choose a suitable P

3 Source

Band Band 1 (Gray) hd

CO|OI’ I'Clmp & Symbology :
Min -0.538956 Max 1

> Click Apply and e LS » Min / Max Value Settings

B Histogram

> l Interpolation Linear -
1 4 Renderinc
analyze the image :
@R Pyramids
dLIE] L
E Metadata suffix
"= Legend Value -
-0.5389558...
-0.1542168... -0.154216855764389
0.23052209... 0.230522096157074
Mode | Continuous Classes 5
Classify o | |= | g? ||| =
< b

Style - | OK Cancel Apply Help



NDVI calculation




Do the similar exercises for
water and snow exiraction



Indices and Formula

Vegetation
1. Enhanced Vegetation Index (EVI 2): 2.5 * ((NIR - RED) / (NIR + 2.4* RED + 1))

Formula: 2.5 *(("T43SBU_201912027055211_B08.jp2" - "T43SBU_20191202T055211_B04.jp2") /
("T43SBU_20191202T055211_B08.jp2" + 2.4* "T43SBU_20191202T055211_B04.jp2" + 1))

2. Soil Adjusted Vegetation Index (SAVI): (NIR - RED) * (1.0 + L)/ (NIR + RED + L)

Formula: (('T43SBU_20191202T7055211_B08.jp2" - "T43SBU_20191202T055211_B04.jp2") * (1.0 +0.5)) /
("T43SBU_20191202T055211_B08.jp2"+"T43SBU_20191202T055211_B04.jp2" + 0.5)

Here L is a constant and varies by the amount or cover of green vegetation: in very high vegetation regions, L=0; and in
areas with no green vegetation, L=1; default: 0.5

Vegetation/Crop Water index

3. Normalized Difference water index (NDWI): (NIR - SWIR) / (NIR + SWIR)

Formula: ('T43SBU_20191202T055211_B08.jp2" - "T43SBU_20191202T7055211_B12.jp2") / ("T43SBU_20191202T055211_B08.jp2" +
"T43SBU_20191202T055211_B12.jp2")

Absorption by vegetation liquid water in the NIR channel is negligible, while in the SWIR channel it is very high. If
Vegetation Water Content (VWC) decreases, then reflectance in the SWIR channel increases significantly. Thus, the
Normalized Difference Water Index (NDWI) value — that combines information from the NIR and the SWIR bands —
decreases, reflecting dry vegetation that is experiencing drought stress



Indices and formula

WATER

1. Normalized Difference Water Index (NDWI): (Green —NIR)/(Green + NIR)

("T43SBU_20191202T7055211_B03.jp2" - "T43SBU_201912027055211_B08.jp2") / ("T43SBU_201912027055211_B03.jp2" +
"T43SBU_20191202T7055211_B08.jp2")
2. Water Ratio Index (WRI): (Green +Red/ NIR+SWIR)

("T43SBU_20191202T7055211_B03.jp2" + "T43SBU_20191202T055211_B04.jp2") / ("T43SBU_20191202T055211_B08.jp2"
+'T43SBU_201921202T055211_B011.jp2")

SNOW

1. Normalized Difference Snow Index (NDSII): (Green — SWIR) / (Green + SWIR)
("T43SBU_20191202T055211_B03.jp2" - "T43SBU_20191202T055211_B12.jp2") / ("T43SBU_20191202T055211_B03.jp2" +
"T43SBU_20191202T055211_B12.jp2")

2. Snow Water Index (SWI): Green(NIR-SWIR)/ (Green + NIR) (NIR + SWIR)

(("T43SBU_20191202T055211_B03.jp2" * ("T43SBU_20191202T055211_B08.jp2" - "T43SBU_20191202T055211_B12.jp2"))) /
(("T43SBU_20191202T055211_B03.jp2" + "T43SBU_20191202T055211_B08.jp2") * ("T43SBU_201912027055211_B08.jp2" +
"T43SBU_20191202T055211_B12.jp2"))

Others
1. Normalized difference built-up index (NDBI) : SWIR — NIR/SWIR + NIR
2. Bare Soil Index (BSI): (SWIR+RED)-(NIR+BLUE)/(SWIR+RED)+(NIR+BLUE)






