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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

(2 *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help
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» Open QGIS in your Laptop e i @ AmmBa

» Click on the 'ﬂsign in the ) - Q¥ wE e )Y -
HEAXS® L H
Browser B®

manage layers toolbar panel

PRI ¢ (2 Data Source Manager | Raster

@ ¥ Browser

» A window opens

o
% Mesh

» Navigate to your image data

4 Delimited Text

folder

3 Jeorackage

@ C i‘:_ Spatialite

Source type

| Protocol: HTTP(S), cloud, etc.

Raster Dataset(s) itafexen:ises day3\day3 excercise

- day3_excercise v U Search day3_excercise P

. - - __ - A -
(D:\day2\day2_excercise\exercise % @ AL -
- — V- f; A = - ™ @
G Fa¥
2 ~ Name Date modified
Layers D TA3SBU_20191202T055211_B01.jp2 6/26/2020 9:1
o [ & D T43SBU_20191202T055211_B02.jp2 6/26/2020 9:1

£ wes
4 WFS

» Select the bands to add in the
QGIS (band 8 and band 4 in

this case)

“r,;.{ ArcGIS Map Server v

D T43SBU_20191202T055211_B03.jp2
[ ] T43SBU_20191202T05521 1 B04,jp2
D T435BU_20191202T055211_B05 jp2
[[] T43SBU_20191202T05521 1_B06jp2
[[] T43SBU_20191202T05521 1_BO7 jp2
D T43SBU_20191202T055211_B08.jp2
[ ] T43SBU_20191202T05521 1_BBAjp2
D T435BU_20191202T055211_B09,jp2
| T435BU_20191202T055211_B10,jp2
D T435BU_20191202T055211_B11,jp2

"T435BU_20191202T055211_B08.jp: ~

All files (*)

6/26/2020 9:1
6/26/2020 9:1
6/26/2020 9:1
6/26/2020 9:1

6/26/2020 S:1Help

6/26/2020 9:1
6/26/2020 9:1
6/26/2020 9:1
6/26/2020 9:1

6/26/2020 9:1
>




NDVI calculation
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» Select the bands to add » @0
inthe QGIS (band 8~ ~ @

v =C WMTS
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» = Bakgrunnskart forenklet
and band 4 in this B Europa forenklet
» = Europakart
» &3 Europeiske grunnkart
CaS e) 2 Cinllclamca ¥
Layers @®
¢ f B A

» Click ADD

= T43SBU_20191202T055211_B08

Bo
16793

=» T43SBU_20191202T055211_B04

Bo
17010

» The layers are added in
ﬁ
the layer panel




NDVI calculation

(= *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vecto

> Click on the Raster->Raster [ RRY OO |
W@V, /% I

Qatabase Web Mesh MMQGIS Processing Help

b

calculator from the top panel

Align Rasters... px
b (=) Raster Calculator b
ta‘ Raster Bands Result Layer
TA5RUL_20190202T045019_B04@1 Output layer .
TA5RUL_20190202T045019_B08@1 Output format I -

» A Raster calculator window et

X min 300000.00000 X max | 409800.00000

-
=
q Y min | 2990220.00000 = Y max  3100020.00000
Columns 10980 = Rows 10980

Output CRS EPSG:32645 - WGS 84 / UTM zone 45N

o
5 AREIRETIRETS

4

v/ Add result to project

v Operators
+ = sqrt cos sin tan log10 (
/ ~ acos asin atan In )
< > = 1= <= >= AND OR
abs min max

Raster Calculator Expression

OK Cancel Help




NDVI calculation

d Raster Calculator X
1 1 Raster Band Result L
» Place the NDVI calculation formula in ~ ®==*"* ssultLaver

T435BU_20191202T055211_B08@1 S GeoTIFE -

the Raster Calculator Expression

Selected Layer Extent

X min 199980.00000 < X max | 309780.00000 =
Example ( "T43SBU_20191202T055211 B08@1" - Ymin [3790200.00000 3| Y max 3900000.00000 %
Columns | 10980 < Rows 10980 =
T43SBU_20191202T055211_B04@1")/ Output CRS EPSG:32643 - WGS 84 / UTMz0 v | &
("T43SBU_20191202T055211 BO8@1" + V| Add result to project
"T43SBU _20191202T055211 BO4@1") MRS
+ = sqrt cos sin tan log10 (
= / ~ acos asin atan In )
» Click on the Output layer and select < JL > JL = Jl = Jl <= J| >= J| M0 J| ok
abs min max
the output folder and name the output
( "T435BU 20191202T055211 BOBE1"™ - "T435BU_20191202T055211_BO4@1“}/

("T43SBU 20191202T055211 BOBE@1"™ + "T43SBU_20191202T055211 BO4@1™)

file as NDVI
» Make sure the expression is valid
» Click OK

oK Cancel Help




NDVI calculation

» Calculated NDVI image
appears in the layers
panel

» The range varies from

-0.51to 1l

5
<

0.538956
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NDVI calculation
> nght C“Ck on the NDVI QLayerPropelties—NDVI|Syrn‘bology X

Multiband color

v Band Rend

layer-> Properties ® nformation -

Paletted/Unique values

v J }- ND-U-I a\:\‘ Source e e E Singleb;nd ps.E-ude:DIDr . -
1 & Syrmbology Col dient Black to white v
» Click on Symbology and B -05330
. = Histogram . Min |-0.34622 Max |1
. 1 & Rendering o ot Stretch to MinMax v
select Singleband - o Mo 1 Max Vol Settios
gj' Zoom to Layer l Metadata v Color Rendering
oo : - .
p S e u d O C O I O r fro m th e show in Overview Legend Blending mode |Normal x © Reset
Copy Layer QGIS Server
Rename Layer Brightness — 0 = [ Contrast —o— 0 >
Re n d er ty p e @ Zoom to Native Resolution (100%)  — — o |+ [ Grayscale | Off v
::' Hue Colorize Strength e — 100%

Stretch Using Current Extent
] Duplicate Layer

» Choose a suitable color - ...~

Change Data Source...

ram p Set Layer Scale Visibility...

Set CRS

v Resampling

Zoomed: in |Nearest neighbour ¥ | out |Nearest neighbour ¥ | Oversampling 2.00 =

Thumbnail Legend Palette

Export

» Click on Apply and OK Syls

Properties...

-

Style | oK | Cancel Apply Help




NDVI calculation

Q@ Layer Properties - NDVI | Symbology X
. _ + Band Rendering =
» Choose a suitable _
£ Informatio
3 Source
color ram P Band Band 1 (Gray) -
& Symbology
= Min -0.538956 Max 1
. - T g ]
> CI|Ck Apply and —= | fansparen » Min / Max Value Settings
B Histogram
> l Interpolation Linear -
" 4 Rendering
analyze the image
@R Pyramids
dLIE] L
E Metadata suffix
"= Legend Value -
QGIS
- -0.5389558...
J Server
-0.1542168... -0.154216855764389
0.23052209... 0.230522096157074
Mode | Continuous Classes 5
Classify o | |= | g? ||| =

4

Style - | OK Cancel Apply Help




NDVI calculation




Do the similar exercises for
water and snow extraction



Indices and Formula T43SBU_20191202T055211_B08

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

Formula: 2.5 * Float (("T43SBU_20191202T055211_ B08.jp2" - "T43SBU_20191202T055211_BO04.jp2") /
("T43SBU_20191202T055211 BO08.jp2" + 2.4* "T43SBU_20191202T055211_B04.jp2" + 1))

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

Formula: Float (("T43SBU_20191202T055211 BO08.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: Float ("T43SBU_20191202T055211 BO08.jp2" - "T43SBU_20191202T055211 B12.jp2") / Float
("T43SBU_20191202T055211 BO08.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)

Float ("T43SBU_20191202T055211 BO03.jp2" - "T43SBU_20191202T055211 B08.jp2") / Float
("T43SBU_20191202T055211 B03.jp2" + "T43SBU_20191202T055211 B08.jp2")

2. Water Ratio Index (WRI): (Green +Red/ NIR+SWIR)

Float ("T43SBU_20191202T055211 B03.jp2" + "T43SBU_20191202T055211 B04.jp2") / Float
("T43SBU_20191202T055211 B08.jp2" +"T43SBU_20191202T055211 B011.jp2")

SNOW

1. Normalized Difference Snow Index (NDSII): (Green — SWIR) / (Green + SWIR)

Float("T43SBU_20191202T055211 B03.jp2" - "T43SBU_20191202T055211 B12.jp2") / Float("T43SBU_20191202T055211 BO03.jp2"
+"T43SBU_20191202T055211 B12.jp2")

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

(Float("T43SBU_20191202T055211 B03.jp2" * ("T43SBU_20191202T055211 BO08.jp2" - "T43SBU_20191202T055211 B12.jp2")) /
(Float("T43SBU_20191202T055211 B03.jp2" + "T43SBU_20191202T055211 B08.jp2") * ("T43SBU_20191202T055211 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)






